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Comment 
No. PAGE / LINE Review Comments (Print)/Basis for Comment Comment Disposition 

/ Resolution 

1 pg1 / line 7 
The staff takes issue with many of the changes in the proposed FAQ which industry relies 
upon to conclude that the FAQ is "more realistic" than NUREG-2180.  Please note the 
following staff comments. 

 

2 pg 1 / line 12 

Damage to a cabinet is addressed in NUREG-2180.  Damage to a component is not 
addressed generically in NUREG-2180 because scenario specific information is required.  In 
the proposed FAQ these end states should be discussed separately so as to not confuse 
what is, and what is not, different than what's in NUREG-2180. 

 

3 pg 1 / line 23-27 This paragraph do not accurately describe Sections 6.1.1 and 10.6.4 of NUREG-2180.  

4 pg 1 / line 29 
A prevention strategy using an area-wide incipient fire detector installation should involve 
some different responses than for in-cabinet installations.  Recommend a separate FAQ for 
area-wide applications. 

 

5 pg 1 / line 31 

The principal cue of interest in NUREG-2180 is the ALERT.  Field operator provides 
continuous fire suppression capability until no longer needed, (i.e., fire is suppressed or 
ALERT clears).  Given these low energy sources, the arrival of Fire Brigade following ALARM 
provides redundant suppression capability. 

 

6 pg 2 / line 1-2 Human responses for suppression and prevention strategies are different.  There is no way to 
equate prevention with suppression. 

 

7 pg 2 / line 1-2 It’s not clear whether this is a true statement and what the purpose of this FAQ is. For 
instance, how does an operator suppress an event that was otherwise prevented? 

 

8 pg 2 / line 3-12 

The NRC is aware of this (see Appendix G of NUREG-2180), consequently, this is not new or 
contentious.  The discussion is also void of describing the low energy potential fire events that 
never turn into fires, even without VEWFD systems.  Crediting of VEWFD for these cases has 
no impact on prevention, since these events would have been prevented without VEWFD 
systems. 
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Comment 
No. PAGE / LINE Review Comments (Print)/Basis for Comment Comment Disposition 

/ Resolution 

9 pg 2 / line 10-12 

Consistent with retired FAQ 08-0046, NUREG-2180 supports quantifying the non-suppression 
probability.  The NUREG does not discourage fire prevention.  The report actually provides 
approximately 10 pages of information on how to credit a de-energization strategy.  Similarly, 
detecting and suppressing an incident that occurs in a space/cabinet that is not contributing to 
plant risk does not necessarily reduce plat risk. Suggest wording be changed to accurately 
reflect this. 

 

10 pg 2 / line 13 Include NUREG-2180 (ML16343A058) here for reference.  

11 pg 2 / line 18-20 Separate event trees should be created for suppression and prevention, and separate event 
trees for in-cabinet and area-wide. 

 

12 pg 2 / line 20-21 NUREG-2180 provides setpoints for the ALERT.  The proposed FAQ should provide setpoints 
for the ALERT and ALARM. 

 

13 pg 2 / line 26-27 

Fire prevention as presented in this FAQ requires human action (i.e., FAQ fire prevention 
strategy does not depend on automatic equipment de-energization or suppression).  As such, 
a detailed human reliability analysis following standard HRA methods would be required to 
estimate the human performance.  Given the limited data and lack of information to dictate its 
relevance, the staff does not view the use of limited (possibly irrelevant) operating experience 
as a surrogate to HRA methods for assessing human performance. 

 

14 pg 2 / line 30-36 Unable to determine if the proposed FAQ is trying to do something similar to or different than 
NUREG-2180.  Be clear on what is the same and what is new or different. 

 

15 pg 2 / line 33 What is being referred to as “severity factor”  

16 pg 3 / line 4 

The discussion of this parameter reveals a lack of understanding of the timeline for the 
incipient phase, including what is defined as t=0.  The original definition of 30 mins allowed for 
the practicalities of detector response and operator response.  Also, it would follow that, if the 
definition of an incipient phase is changed to other events where an hour had to elapse from 
start of degradation to flaming, that the fraction of components having an incipient phase, α, 
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Comment 
No. PAGE / LINE Review Comments (Print)/Basis for Comment Comment Disposition 

/ Resolution 
would increase, perhaps dramatically.  Since the α factor (already at ~0.7) generally drives 
what credit can be taken, there would seem like the wrong direction to take.  I’m not sure how 
a smaller α was derived in the table below (maybe an error or a different set of data?). 

17 pg 3 / line 11-21 

The basis for changing the 30-minute threshold to 1-hour is not justified.  In addition, this 
change from 30-minutes to 1-hour is in direct conflict with industry comments received on 
NUREG-2180 (See comment #181 as resolved via comment #134).  Previous industry 
comment regarding the 30-minute threshold stated, in part, “it might be inappropriate here to 
double the 15-minute response time to 30 minutes and use it as a purely "pass/fail" criteria. 
Similar to traditional brigade response, incipient response is based on a continuum, not a 
simple pass/fail based on an arbitrary time value. …use of an arbitrary 30-minutes time value 
embeds undocumented conservatism into the probability estimates.” 
The intent of this nominal minimum threshold is to differentiate between fast developing fires 
that do not exhibit an incipient stage (i.e., prompt fires) which could not be responded to 
before flaming conditions and those that could be responded to before flaming conditions with 
detection systems.  This differentiation makes no distinction as to how fast the fire grows.  
The proposed FAQ is consistent with this approach by stating “…demand failures tend to be 
prompt whereas degradation tends to occur more slowly over time.”  Thus, it is unclear how a 
prompt failure could take upwards of 1-hour. 
Provide technical justification for any change to the minimum threshold. 

 

18 pg 3 deleted note 

Until more data is available, the proposed FAQ could be considered premature or incomplete.  
An industry initiative to collect data consistent with Appendix G could support a basis for 
crediting these systems as fire prevention systems possibly via a statistical approach.  Until 
such an effort is performed, crediting as prevention systems is speculative and caries large 
uncertainties.  The proposed FAQ does not capture these uncertainties.  Consistent with 
NUREG-2180, uncertainties should be captured and sensitivities studies should be performed 
to show the parameters impact on the approach. 
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Comment 
No. PAGE / LINE Review Comments (Print)/Basis for Comment Comment Disposition 

/ Resolution 

19 pg 4 / line 1-3 

This is stated in NUREG-2180.  The proposed FAQ should discuss what is different for the 
suppression strategy, for example: a discussion of differences between NUREG-2180, 
Section 10.6.4 on prevention/de-energization, and the FAQ regarding prevention to address, 
for example: 1) additional procedural guidance in ARPs with respect to specific cabinets or 
components to de-energize, 2) additional information to communicate to field operator 
regarding de-energization, 3) changing in timing for reading/understanding procedural 
guidance and communication, 4) identification of any differences in MCR response, 
depending on the location of the “alert” (e.g., would only certain cabinets require a 
“prevention” response while others have a “suppression” response?), 5) 
identification/discussion of new potential failure modes for these differences.  Ultimately, a 
higher HEP would be expected for the context of prevention/de-energization. 

 

20 pg 4 / line 2 Define what constitutes the correct location, e.g., area, room, bank, cabinet, etc.  

21 

pg 4 / line 3-5 
pg 4 / 14-27 
pg 5 / line 1-32 
pg 6 / line 1 – 38 
pg 7 / line 1 - 2 

Given that 1.) the field operator is trained and capable of providing fire suppression, 2) 
remains in the location until ALERT clears or fire starts, 3) failure of the field operator is 5E-2 
to 5E-4, 4.) ALARM detection is assumed at ignition, and 5) fire brigade performance is 
already included in non-suppression curves; Crediting ALARM in event tree not appropriate.  

 

22 pg 4 / line 5 State whether there is a limit to how long an operator will remain stationed in the event that 
the ALERT doesn’t clear for a prolonged period of time 

 

23 pg 4  / line 3-10 Text does not appear to belong under a discussion of MCR operator response.  

24 pg 4 / line 7 Specify how this will be accomplished, e.g., with thermography, portable VEWFDS, tools, etc.  

25 pg 4 / line 10-13 It is true that the ALARM and associated MCR operator response to the ALARM is later and 
involves dispatch of the fire brigade.  However, a separate HFE (e.g., μ2) should not be 
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Comment 
No. PAGE / LINE Review Comments (Print)/Basis for Comment Comment Disposition 

/ Resolution 
defined for this as all responses (including MCR operators’) from the time of the fire alarm are 
represented by the non-suppression curves. 

26 pg 4 / line 14 

To appropriately credit prevent/de-energization, you must add this event tree heading 
representing the failure of the I&C technician to identify the affected cabinet or component.  (a 
better approach than coupling the I&C technician and field operator into a single event.) 
However, there are several possible cases and recommend different events trees for each: 1) 
cabinet de-energization with either addressable cabinet or single cabinet installation, 2) 
component de-energization with either addressable cabinet or single cabinet installation, 3) 
case #1 with installation for multiple cabinets, and 4) case #2 with installation for multiple 
cabinets.  Given the time available provided in NUREG-2180, it is likely that many of these 
cases are not feasible. All discussion in NUREG-2180, Section 6.4 still applies. 

 

27 
Per comment 26 
pg 4 / line 14 

suggest adding following: 

Unsuccessful identification of cabinet or component prior to de-energization (Ω): The 
I&C technician must identify the cabinet or component to be de-energized, depending on the 
incipient detector installation and prevention strategy.  There are different actions, timing, 
potential failure modes, and recommended human error probabilities for each of these cases, 
too.  Consequently, different event trees are used to represent these differences. 
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Comment 
No. PAGE / LINE Review Comments (Print)/Basis for Comment Comment Disposition 

/ Resolution 

Case #1: De-energize a single cabinet; addressable cabinet or single cabinet 
installation. In this case, the I&C technician is not required to make a positive 
identification as the incipient detector location correlates with the cabinet to be de-
energized.  If a separate event tree for this case is developed, the Ω heading can 
simply be omitted from the event tree.  (Note that this case also represents an 
opportunity for the utility to install an automatic de-energization switch in the MCR 
which, with appropriate procedural guidance and training, could be very reliability 
(i.e., relatively low HEP). 

Case #2: De-energize a single component; addressable cabinet or single cabinet 
installation.  In this case, the I&C technician must identify the degraded component 
within the addressable cabinet (or single cabinet installation).  Plant-specific data for 
the time required to perform this identification, such as that given in the last row of 
Table 10-4 in NUREG-2180, should be developed.  Developing an HEP for this event 
should also be supported by relevant plant-specific operational experience for 
technician successes and failures. Note that relevant operational experience to-date 
would indicate that this HEP could be fairly high, especially with a time constraint. 

Case #3: Same as Case #1, but with incipient detector installed in a bank of cabinets. 
In this case, the I&C technician must identify both the cabinet and the degraded 
component.  See Case #2 for general guidance on developing timing information and 
HEPs.  The HEP for this case would be even higher, assuming that this identification 
is determined to be feasible for the specific installation.  

Case #4:   Same as Case #2, but with incipient detector installed in a bank of 
cabinets.  The guidance for this case is similar to that for Case #3 except that it is 
even more likely that this identification action is not feasible. 
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Comment 
No. PAGE / LINE Review Comments (Print)/Basis for Comment Comment Disposition 

/ Resolution 

28 pg 4 / line 14 

After Unsuccessful Fire Prevention at Incipient ALERT (δ1): ADD 
This event represents the failure of field operator actions to de-energize equipment, following 
successful identification by the I&C technician.  As for Ω, different cases (i.e., Cases 1-4) 
need to be considered especially as it relates to the time available for this field operator 
action.  In all cases: 
• the event tree should be restricted to those cases that are “pre-planned” and 
relatively simple (as discussed in Section 10.6.4 in NUREG-2180) 
• the usual HRA quantification inputs related to a principally execution failure (e.g., 
existence and clarity of procedural guidance, training) should be considered in developing an 
HEP  
• feasibility assessment and HRA quantification should reflect the difference between 
the overall time available versus time required for de-energization actions by the field operator 
(while taking into account the time taken by the I&C technician to identify the cabinet and/or 
component)    

 

29 
pg 4 / line 14-27 
pg 5 / line 32 

The approach is inappropriate for the treatment of operator actions in PRA.  There is 
inadequate statistical data for it to be the basis for an HEP or other PRA input.  This is an 
extremely limited data set for a proposed new parameter which will have a significant impact 
on the results. While OpE is not readily available in the FEDB there is a large data pool of 
events which were classified as Non-Challenging (NC) which should not be neglected when 
attempting to characterize the small fires or incipient cases. Many of the initiators listed below 
may have been deemed NC without intervention or incipient systems in place 

 

30 pg 4 / line 27 No uncertainties have been provided for this parameter  

31 pg 5 / line 15-23 The staff needs a basis for this postulate.  Absent procedures, the staff is not aware of any 
basis. 
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Comment 
No. PAGE / LINE Review Comments (Print)/Basis for Comment Comment Disposition 

/ Resolution 

32 pg 5 / line 20-24 
There is not a sufficient basis for this weighting factor or uncertainties provided on the end 
result. This is an extremely small data pool to be used to justify a new parameter in the event 
tree structure. 

 

33 pg 5 / line 27 

The result of this analysis is that nearly 25% of the fires with adequate incipient conditions to 
be detected do not lead to a fire.  The basis for such a substantial reduction should rely upon 
general considerations, taking into account any dependencies, rather than on data from one 
NPP.  Our understanding is that no procedures exist to back up this substantial credit as well.  

 

34 pg 5 / line 28-32 
Deenergization in an event is generally treated as a manual suppression event in determining 
the λ for manual suppression after the fire begins.  Is there a dependency when crediting 
deenergization during the incipient and post fire initiation phases?   

 

35 pg 6 / line 12-20 

The adjustment from ALERT to ALARM does not appear to be adequately justified and is 
inconsistently applied to different technologies in Table 1 on page 13.  Appendix B of 
NUREG-2180 documents how the experimental data and operating experience were used to 
develop the timing analysis presented in Section 8 of NUREG-2180 and used in Section 10 to 
support the HRA.  Adjustments should be performed consistent with NUREG-2180. 

 

36 pg 6 / line 12-20 

Using the 1-hour assumption, which the staff does not agree with under the NUREG-2180 
suppression approach, has an impact on the data used in the timing analysis of Section 8 to 
NUREG-2180.  The FAQ has not addressed these differences to ensure consistency 
throughout the method. 

 

37 pg 6 / line 26-29 

Prompt detection (i.e., detection at time of fire ignition) is already assumed in NUREG-2180.  
It is unclear how an action would be successful for an ALARM response, given that it was not 
successful for an ALERT response, considering that more time is available at an ALERT than 
ALARM for these low energy fires. 

 

38 pg 6 / line 23-25 Upon successful MCR response to an ALERT, the event tree has a branching point for 
“Successful MCR response to ALARM.”  Why is this branching point appropriate? 
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Comment 
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39 
pg 6 / line 30-38 
pg 7 / line 1-2 

Recommend deleting: 1) it is inconsistent with expected MCR operator response, based on 
operator interviews and surveys done for NUREG-2180, and 2) testing data in NUREG-2180 
indicates that there is usually very little time from ALARM to “flaming.”  In many instances, the 
ALARM was never reached during testing. So in both cases, I would say this event is 
unrealistic. 

 

40 pg 6 / line 30-38 
Deenergization in an event is generally treated as a manual suppression event in determining 
the λ for manual suppression after the fire begins.  Is there a dependency when crediting 
deenergization during the incipient and post fire initiation phases?   

 

41 pg 6 / line 32 

While the approach presented in the FAQ is simple, it does not follow any human reliability 
methods, nor does the data used in the analysis appear relevant to the types of fires that are 
being characterized in fire probabilistic risk assessment.  Acceptable HRA methods need to 
be used to quantify human performance in the fire PRA. 

 

42 pg 7 / line 3 To be parallel to other event tree headings, this event should be defined in “failure space.”  
Change title to “Unsuccessful early suppression” 

 

43 pg 7 / line 3 

Recommend different event trees for the different cases (especially since the early part of the 
FAQ indicates that you want to address both cabinet & component de-energization.  Also, 
need to address the additional guidance (probably procedural and verbal for both MCR and 
field operator) on how to respond to an alert in this particular cabinet. 

 

44 pg 7 / line 3-8 

An additional aspect that should be addressed in the proposed FAQ is how easily the field 
operator can transition from “prevention” to “suppression” activities (e.g., want is he in the 
middle of when flaming begins and is he out of position to get the appropriate suppression 
equipment for “targeted suppression?). 

 

45 pg 7 / line 3-8 
It appears that the zero-length approximation in this model is intended to represent the 
likelihood of failure of a single component alone.  This is a misrepresentation of Appendix L, 
as the zero-length approximation in Appendix L represents all fires which damage the single 
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Comment 
No. PAGE / LINE Review Comments (Print)/Basis for Comment Comment Disposition 

/ Resolution 
component, in addition to other target sets.  As this approximation represents all fires which 
could damage the single component, the set of fires considered in the zero length 
approximation are both large and small fires, and thus is not limited to fires which are 
confined to the cabinet.  As a result, treating the zero length approximation as a state 
representing only damage to the single component or as the state where fire is confined to 
the cabinet is not consistent with the assumptions or intent of Appendix L. 

46 pg 7 / line 6-8 
Identify and document the basis and guidance associated with determining a suppression 
agent will not impair the ability of any component.  If the basis/guidance has limitations on the 
component type, that should also be documented. 

 

47 pg 7 / line 13-15 
Statistical model (non-suppression probability curves) were developed for any field 
suppression response, including field operator, fire watch, or fire brigade.  The conservatisms 
mentioned in the proposed FAQ are not clear. 

 

48 pg 7 / line 15-17 
This statement has no basis for the wide variety of applications, detection technologies, 
products of combustion and set points that these systems use for in nuclear facilities.  In 
addition this statement conflicts with test data.  Provide basis or remove statement. 

 

49 pg 7 / line 18-20 Unsure what this means.  Recommend “identification” be explicitly addressed.  

50 pg 7 / line 20-26 In principal, it could be added to the new event, Ω.  However, as currently written staff does 
not agree with some of the statements.  Recommend deletion. 

 

51 pg 7 / line 27-28 An HEP is never expressed as with a non-suppression probability; this is not HRA.  

52 pg 7 / line 30-34 
This event does not belong in the same event tree with “targeted” suppression for a single 
component.  This event could go in a separate event tree and the same guidance as provided 
in NUREG-2180 should be used. 

 

53 pg 8 / line 1-19 How is this different from NUREG-2180?  
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54 pg 8 / line 7-19 

Use of the main control room non-suppression probability is not appropriate for response 
outside of the main control room for the ALARM threshold.  As the ALARM may not occur 
until after the fire occurs.  Assuming prompt detection (as done in NUREG-2180) would be 
considered realistic.  The fire brigade response time would still be relevant and is already 
incorporated in the non-suppression curves.  Thus modeling the fire brigade response 
following ALARM credits performance already characterized in the non-suppression curves 
(see NUREG-2169). 

 

55 pg 8 / line 13 This is not the corrected lambda for the newly developed curve in NUREG-2180.  

56 pg 8 / line 13-15 
Due to the difference in resolution between the in-cabinet and area-wide systems, a 
distinction between these two systems should be used for enhanced suppression.  Suggest 
separate event trees. 

 

57 pg 8 / line 14-15 

The MCR curve should only be used for in cabinet applications. The area wide curve was 
developed specifically for cases where the fire was in an unknown location. For area wide 
applications there could be a much longer delay time to finding the source of the fire than in 
an in cabinet application due to room size, fire source, ventilation etc. 

 

58 pg 8 / line 23-31 This would seem to be addressed by a prior event in the event tree.  However, the meaning of 
“ƞ” could be subtly different and, therefore, should be used in separate event trees. 

 

59 
pg 8 / line 23 – 37 
pg 9 / line 1-6 

Unclear what this section is implying. Are they trying to apply a 5 minute “bonus” to the non-
incipient cases? 

 

60 
pg 8 / line 23 – 37 
pg 9 / line 1-6 

The approach presented in NUREG/CR-6850 Appendix P, is based on empirical data and 
represents a point estimate of the time available.  For the 5 minutes to be applicable to the 
approach presented in NUREG-CR-6850, the 5 minutes would be used in the HRA feasibility 
study.  Given the short time, it is unlikely that operators actions would be feasible under this 
approach.  The time available curve presented in NRUEG-2180 appears to be more realistic 
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No. PAGE / LINE Review Comments (Print)/Basis for Comment Comment Disposition 

/ Resolution 
and uses operating experience as a basis.  The staff does not agree with adding 5 minutes to 
the non-suppression time. 

61 pg 8 / line 32-34 

This is a miss-characterization of NUREG-2180.  Other than the illustrative examples the risk 
scoping approach presented in NUREG-2180 does not make any assumptions regarding 
cable damage.  Cable damage would be determined on a scenario specific basis using fire 
modeling tools / assumptions. 

 

62 pg 9 / line 1 As stated in Appendix P, the 5 minutes represents the time available.  

63 pg 9 / line 6 Statement provides no guidance and is open ended.  Suggest deleting or provide guidance.  

64 pg 9 / line 7-8 Please clarify.  In general, the fire brigade is already built into the λ for manual suppression  

65 pg 9 / line 9-10 
Not sure it is possible to credit fire brigade for “enhanced suppression” unless the MCR 
operator calls for the fire brigade on ALERT.  Even then, the fire brigade cannot arrive as 
quickly as a single, closest to location, field operator. 

 

66 pg 10  Consistent with earlier comments, recommend using multiple event trees and not a single 
event tree. 

 

67 pg 10  

This is a change from the NUREG 2180 structure. The “no fire” bin and “no fire damage 
beyond initiating component” have the same functional end state if there is no modeling that 
is to be done for each value. Based on discussions during the July FAQ meeting the no fire 
damage beyond initiating component is to be included in the random failure equipment 
contribution. 

 

68 pg 10 

Application of end states.  NUREG-2180 provides guidance on how to apply the non-
suppression probability.  The proposed FAQ has non-suppression and prevention.  It is 
unclear how these different end states would be used in a fire PRA model.  Such discussion 
should be added for clarity. 
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69 pg 13 

Calculations used to make adjustments to Table D-2 are inconsistent with the approach 
documented in Appendix B of NUREG-2180.  In addition, there is not basis provided between 
the operating experience setpoints (actual plant OpE sampling port set point for each 
detector) and the data used in the NUREG-2180.  The data setpoints and methods for 
adjustment are presented in Appendix B of NUREG-2180. 

 

 


