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)WROG Program Management Office
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April 18, 2012

OG-12-147

Ms- Cindy Bladey
Chief, Rules, Announcements, and Directives Branch (RADO)
Office of Administration
U.S. Nuclear Regulatory Commission
MS TWB-05-B01M
Washington, DC 20555-0001

Subject: Pressurized Water Reactor Owners Group
Comments on Draft NURPG/CR-7114, "Methodolowv for Low
Power/Shutdown Fire PRA," (Docket ID NRC-2011-0295), as-published in
the Federal Register, Vol. 77. No. 355, Februaiy 22. 2012, PA-RMSC-0595RI

The Pressurized Water Reactor Owners Group (PWROG) is pleased to provide responses to the
questions posed in the subject Federal Register Notice. The responses (Enclosure 1) provide
comments to the Draft NUREG/CR-7114, "Methodology for Low Power/Shutdown Fire PRA."

For any technical questions regarding this letter and its contents please contact Roy Linthicum at
(630) 657-3846. If you have any questions regarding all other aspects of this letter, please do not
hesitate to contact me at (620) 364-4172 or Mr. W. Anthony Nowinowski of the PWR Owners
Group Program Management Office at (412) 374-6855.

Sincerely yours,

T. Zachariah Approving for M. Dingier

Maurice E. Dingier, Chairman
PWR Owners Group

MED:TZ:Ias

Enclosure (I)
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1.0 Purpose

The purpose of this white paper is to present comments from the Pressurized Water
Reactor Owners Group (PWROG) to the NRC on draft NUREGICR-7114. Methodology
for Low Power/Shutdown Fire PRA (Reference 1).

3



APR-18-2012 17:51 P.07

2.0 Executive Summary of Significant Comments

* NUREGICR-7114 Is premature in that:

a) There is not a current companion reference for LPSD internal events PRAs. Since Fire

PRA depends, to a large degree, on an existing internal events PRA, the connection

between methodologies (LPSD and Fire) is not clear.

b) NUREG/CR-7114 implies that refueling outages are the most important outage types.

This is not necessarily true, and the issue of outage types should be addressed prior to

addressing any LP risk in the context of Fire PRA.

c) The industry is still struggling with methodological concerns with the Fire PRA to reduce

conservatisms. The assumptions in NUREG/CR-7114 are conservative rather than best-

estimate, and would amplify this problem.
" To compound these conservatisms by overlaying LPSD considerations on a Fire PRA is

counterproductive, and will cause resources to be expended without a commensurate gain.

The default condition for assumptions should be best-estimate rather than conservative.

* It is not feasible to apply a complete Fire PRA for each POS. One possible alternative is

grouping POSs according to each specific model element.

" The differences between an average model and an outage-specific model need to be

addressed.

* NUREG/CR-7114 should consider that most fire emergency procedures are written to

address Appendix R requirements, assuming the plant is at-power.

" Assumption 3 indicates that the necessary HRA to support a LPSD Fire PRA is beyond the

scope of the draft NUREG. LPSD, in particular, will be more sensitive to human actions (than

during at-power operation). The draft NUREG does not suggest that such an HRA approach

is being developed or available via another document. Without an HRA methodology, the

results of any LPSD Fire PRA will likely be conservative and suspect for use in any risk-

informed application.

" Assumption 4 attempts to use the approach and results of the "under-development" FEDB for

LPSD fire initiating event frequencies. First, the FEDB is not yet completed: second, there is

no justification or rationale as to why the at-power fire frequencies would be applicable during

LPSD conditions. Without a credible data set or a methodology to develop a data set, the

results of any LPSD Fire PRA will likely be subject to interpretation or, at least, a great deal of

uncertainty that would render its usability limited.

* Assumption 5 limits the risk metrics to CDF and LERF. While these metrics may be suitable,

there has been considerable discussion about the appropriate risk metrics to use for LPSD

states (POSs). CDF and LERF may not provide the appropriate insights, as opposed to time
of core uncovery, time to core oxidation, etc., that may be more useful in LPSD conditions.

4
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3.0 Comments

3.1 General Comments

G1. Complexity of Methods: This is a challenging technical subject since it represents the
intersection of two complex risk areas. NUREGICR-7114 is a good start to developing
guidance for this subject. However, the document falters in a number of areas, which are
provided in the comments below.

G2. LPSO Methodology: NUREG/CR-7114 is premature in that there is not a current
companion reference for LPSD internal events. Since Fire PRA depends, to a large
degree, on an existing internal events PRA, the connection between methodologies
(LPSD and Fire) is not clear. A number of the issues listed below are general questions
that should be addressed for the LPSD internal events PRA model before adding the

additional complication of LPSD Fire PRA. While several NUREGs are available that
document LPSD PRAs, they are all dated, do not address some of the broader issues,
and do not provide a methodology.

G3. Outage Types: NUREG/CR-7114 seems to assume that refueling outages are the only or
most important outage types. However, the issue of outage types should be addressed
first, typically as part of a LPSD internal events PRA. Outage types include various types
of refueling outages and forced outages during hot standby or cold shutdown. Note that
it is possible that, while non-refueling outages may not be important with regard to
internal events, they might present special challenges with regard to fire risk.

G4. Risk-Informed PRA Applications: For a LPSD PRA (more than an at-power PRA), the
configuration risk management application seems to be the dominant application. Other
risk-informed applications. need to be identified in order to assess how detailed the
modeling needs to be regarding POSs, outage types, etc. Also, the issue of an average
versus outage-specific model needs to be addressed.

G5. Average LPSD Model versus Outage Specific LPSD Model: An outage-specific model
has advantages, especially for Fire PRA, because outage activities that increase fire risk
might be identified from the outage schedule and outage planners. In contrast, fire risk
from an 'average" outage requires more averaging assumptions, e.g., times and

locations during the outage when/where hot work is more or less likely or when/where
transient combustibles may accumulate. However, an outage-specific model would be
more difficult to address in terms of compliance with RG1.200 and the PRA Standard
(Reference 2) (e.g., Does each outage model require a separate peer review?). Also, an
outage-specific model does not answer the question: How does shutdown risk compare
on average with at-power risk? An average LPSD PRA model would be required for
applications such as component or operator action ranking. While this is a general LPSD
PRA issue, it raises specific challenges for a Fire PRA (e.g., how are assumptions made

about degraded fire barriers?). On the other hand, Fire PRAs do this for at-power risk -
making assumptions about average fire risk without identifying specific maintenance
alignments at-power that might have increased hot work or transient combustibles.
These risks are smeared ('averaged' across the entire at-power cycle) when, in reality,

they may be concentrated in a few periods of time,
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G6. POS Development: NUREG/CR-7114 identifies the possibility of applying Fire PRA to all
or a selected set of POSs. While this is appropriate, it is important that the LPSD PRA
have a full set of POSs so that the context of the specific POS can be properly
understood. Also, note that "at-power" should be treated as a POS, with its own POS
fraction of time.

G7. Use of POS Groups: A detailed LPSD PRA may have 20 or more POSs to address
important changes to plant configuration, as well as to account for different types of

outages. It is not feasible to complete a Fire PRA for each POS. Instead, POSs are
grouped according to each specific model element. For example, the grouping of
success criteria for a specific system may be in two sets - high decay heat and low
decay heat. The initiating event frequencies for LOCAs may be in several groupings,
according to RCS pressure. Similarly, for a Fire PRA, POSs may be grouped according
to fire program controls and the expected amount of hot work. It is likely that fire program
controls in Modes 2 and 3 are essentially the same as in Mode 1. Then, POSs are
defined by the collection of modeling elements that may be shared by different groupings
of POSs, such that each POS is unique. However, the process for identifying the risk
during LPSD is not by assessing risk from one POS at a time, but, rather, by grouping
similar elements. Grouping results in subsuming, e.g., modeling the bounding parameter
for a group of POSs. This is a more effective way to evaluate risk than screening out
POSs.

G8. Low Power: Low Power (LP) operation is more similar to at-power than it is to cold
shutdown (Modes 4 - 6). The internal events PRA model is essentially the same
between LP and at-power, with minor adjustments (e.g., the reactor trip frequency
increases, risk from ATWSs decreases). The same EOPs apply during LP and during at-
power operation. The approach to assessing LP risk is to evaluate the changes from at-
power that affect risk (i.e,, a "delta" approach). With regard to fire risk, the plant at LP
operation should be essentially identical - the plant is the same with regard to controls of
transient combustibles, barriers, hot work, fire emergency procedures etc. A similar
"delta" approach should be used for LP Fire PRA - how is LIP different from at-power for
issues that would impact fire risk? It is likely that such a 'delta" analysis would find no
differences except those issues already identified in the internal events LP delta analysis.
This portion of fire risk should be grouped with at-power, not with shutdown. By grouping

with shutdown, the fire risk at LP is over-stated, but is understated at shutdown
(specifically the calculation of fire ignition frequency, which Is the number of events at
'shutdown" I time at "shutdown").

G9. Hot Standby: Similar to LP, hot shutdown (Mode 3) operation is much more similar to at-
power than it is to cold shutdown (Modes 4 - 6). The internal events PRA model requires
more changes, but the accident sequence development is essentially the same. Note
that, when the term 'shutdown" is used hereafter (in Comments G1 0 through G1 3), it
refers to RCS in "shutdown cooling," typically in Modes 4, 5 and 6.

Gi1. NUREGICR-7114 should consider that most fire emergency procedures are written to
address Appendix R requirements, assuming the plant is at-power.

Gll. Operating Experience: The database of fire events at shutdown should be reviewed
more carefully, not Just for fire ignition frequencies, but also for the kinds of events that

6
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occur at shutdown. Presumably, fires at shutdown are more frequent, but also more
likely to be observed and extinguished by workers in the area. Unique insights and
considerations may be identified by reviewing operating experience.

G12. LERF: The consideration of LERF at shutdown is limited by the reduction in source term
over time, such that by -15 days, LERF releases may'not be possible. This needs to be
developed in a LPSD PRA methodology document.

G13. Multi-Unit Risk: For sites with multiple units, the dependencies and interconnections may
create unique and complex consideratons with regard to shutdown risk in general, and
fire shutdown risk in particular.

G14. The development of such a methodology (as proposed in NUREG/CR-7114) is
premature. First, the industry is still struggling with methodological concerns with the Fire
PRA to reduce conservatisms. To compound these conservatisms by overlaying LPSD
considerations on a Fire PRA is counterproductive, and will cause resources to be
expended without a commensurate gain.

G15. The development of such a methodology (as proposed in NUREG/CR-7114) is premature
for a second reason. The industry has been working on the LPSD PRA Standard for a
number of years, and, while close to producing a ballot-ready version, that has not yet
concurred. Further, the ballot is sure to be a Trial Use / Pilot Application ballot, for which
the LPSD PRA Standard would need to be piloted prior to being officially released as a
consensus industry standard. Therefore, until that occurs, it seems inappropriate to
suggest a methodology to be used for LPSD PRA without the benefit of an available
standard.

G16. The development of such a methodology (as proposed in NUREGICR-7114) seems
inverted. The premise for a Fire PRA is to build upon an existing at-power internal events
PRA. Since the POSs for a LPSD PRA would include 'at-power" as one POS, a more
suitable approach for a LPSD Fire PRA would be to start with the LPSD POSs and then
overlay the Fire PRA. This is not the approach suggested in the draft NUREG.

G17. The assumptions also suggest that such a methodology (as proposed in NUREG/CR-
7114) is premature.

a. Assumption 1 relies on completing an at-power Fire PRA. Comments G14 and G16
above suggest that this may not be the most pragmatic approach to develop a LPSD
Fire PRA.

b. Assumption 2 relies on a complete LPSD PRA. Comment G15 suggests that such
an analysis, while completed, would be difficult to assess (i.e., determine technical
adequacy) without an approved, consensus PRA Standard.

c. Assumption 3 indicates that the necessary HRA to support a LPSD Fire PRA is
beyond the scope of the draft NUREG. How can a credible LPSD Fire PRA be
developed without the use of a suitable HRA methodology? LPSD, in particular, will
be more sensitive to human actions (than during at-power operation). The draft
NUREG does not suggest that such an HRA approach is being developed or
available via another document. Without an HRA methodology, the results of any

7
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LPSD Fire PRA will likely be conservative and suspect for use in any risk-informed

application.

d. Assumption 4 attempts to use the approach and results of the "under-development"

FEDB for LPSD fire initiating event frequencies. First, the FEOR is not yet

completed; second, there is no justification or rationale as to why the at-power fire

frequencies would be applicable during LPSD conditions. As with the HRA

methodology, without a credible data set or a methodology to develop a data set, the

results of any LPSD Fire PRA will likely be subject to interpretation or, at least, a

great deal of uncertainty that would render its usability limited.

e. Assumption 5 limits the risk metrics to CDF and LERF. While these metrics may be
suitable, there has been considerable discussion about the appropriate risk metrics to

use for LPSD states (POSs). CDF and LERF may not provide the appropriate

insights, as opposed to time of core uncovery, time to core oxidation, etc., that may

be more useful in LPSD conditions.

G18. The usefulness of a LPSD Fire PRA must address the issue of a time-averaged model

versus a configuration-specific model. Since there is the potential for many unique plant
configurations during LPSD, how many can be modeled when considering fire during

those POSs? Can a time-averaged model be constructed that will be useful? These

questions are related to questions about the LPSD PRA approach that still need to be

answered.

G19. Draft NUREGJCR-7114 should be reviewed for its use of the terms "at-power' and "full-
power" to determine (a) if there is a difference in the meaning of these two terms, (b)

whether the terms are being used interchangeable (in which case, "at-power" should be

used). (c) if the terms are being used consistently with the definitions (of at least "at-

power') in the PRA Standard, and (d) a definition of one or both terms, as needed.

G20. (Section 4.11.4) Assumptions should not be conservative - they should be best-estimate

and identified as important assumptions If they could impact the results. The data and

methods involved in Fire PRA for many of the aspects already contain conservatisms that

skew results and risk insights. For example (from NUREG/CR-7114, Section 4.11.4):

"If the fire brigade is credited, the path between fire brigade equipment and the

PAU should be reviewed and the response time adjusted. Longer response

times should be used if there is a possibility of maintenance or other activities

in the PAUs along the fire brigade's path.

Secondary combustibles should be specifically characterized in case of POS that
include maintenance activities and plant upgrade. Quantity, type and position of

potential combustible materials should be identified. Where in doubt,

conservative assumptions should be used and carefully recorded."

Conservative assumptions are not limited to Section 4.11.4. Making repeated

conservative assumptions will result in wrong and unbelievable results.

G21. (Section 4.13) A separate, stand-alone assessment for each postulated POS Is

unreasonable and not feasible. Actions should be based on POS states which have a
high internal events risk. Many of the POSs will be difficult to define well enough to

8
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adequately differentiate their individual risk contributions. The effort should be focused
on high plant risk evolutions, like mid-loop, where there is a much higher chance of core
damage, rather than focusing on POSs that do not contribute significantly to risk. This
comment also applies to all other portions of NUREG/CR-7114 that assume that a
separate, stand-alone POS assessment should be completed in support of Fire PRA.
The level of detail requested is excessive with no real gain in risk insight - the
assessment should focus on functions rather then POSs. The emphasis should be on
high risk POS.

G22. (Section 4.17) It would reduce confusion to have the PRA functions used for the different
POSs walked down. The functions would not change for many of the different POS and
the redundancy of walking down the exact same conditions for different POS will dilute
the attention that should be applied to doing the walkdown correctly and not repeatedly.
The major changes in the POS will not be permanent sources and targets, it will be
transient combustibles, welding and grinding for planned outage work,

G23. If the approach on NUREG/CR-6850 is taken, the fire CDF during LPSO may be in the
range of 1E-01 to IE-02, since just transient combustibles and cutting/welding activities
alone will increase by at least an order of magnitude. Additionally, given that alternate
means of decay heat removal are unavailable (secondary cooling) for almost all of the
outage and that significant safety systems are out of service, the plant has fewer
defenses. As a result, some fundamental aspects of the use of NUREG/CR-6850
(Reference 3) need to be looked at again. Applying NUREG/CR-6850 in as outlined in
NUREGICR-7114 may not achieve a realistic result and could further discredit this
methodology. Specifically, the following LPSD considerations may render
NUREG/CR-6850 not applicable:

a. Much of the turbine building is in cold shutdown. Can a fire really start?

b. Buses are de-energized and pumps are disabled, reducing the fire ignition frequency.

c. Many electrical fires occur during testing/maintenance for return to service, which are
quickly identified and put out. This would seem to be a special case for outage
electrical fires.

d. It would seem that actually hot work and transient combustibles are the real fire
threat during plant shutdown.

G24. Preparation of a LPSD Fire PRA presents a technical challenge to the ability to capture
the dynamics of the significant contributors to fire risk. Dynamics relate to: 1) the status
of the plant as it transitions from at-power through low power to shutdown, the equipment
that is in place, and the transition in the equipment needed and used to perform safety
functions through these transitions, 2) the dynamics of the containment as the plant
moves from being pressurized through de-pressurization and head removal for fuel
offload and reload, 3) vessel inventory as the plants moves through refueling evolutions
such as mid-loop, etc.; 4) the dynamics of system operability and availability as the plant
works to perform maintenance by removing components and systems from service that
impact plant risk by reductions in fire ignition frequency (systems are de-energized)
concurrent with equipment unavailability that may concurrently result in some increase to
plant risk (this risk is related to the status of the equipment, the ability and timeline

9
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needed to return the equipment to service, etc.), and 5) work activities that dynamically

shift plant risk by moving and locating transient combustibles in the plant, the movement

and locating of ignition sources (for example, the performance of hot work), the impact of

increased staffing in the plant improving detection and suppression of fires that may

occur, and the dynamics of barrers (doors, penetrations seals, hatches, etc.) that may

become impaired for part or all of a work evolution to support outage activities.

These dynamics make it difficult to prepare an outage model and likely impossible to
provide a realistic assessment of plant risk at any point in time or through a work shift.
An outage-specific PRA would likely be required for each outage and based on the work

scope and dynamics specific to a given outage - an average model would be of little

value if the goal to have a model that provides realistic results and meaningful insights.

G25. In general, this guidance appears to be premature and it would seem to be more
appropriate in the near-term to consider fire risk during outage periods using qualitative

defense-in-depth strategies to ensure that a protective path is available for postulated fire

events.

The assumptions may have considerable impact on the PRA model as well and the
impact seems to be underestimated. Specifically:

a. Assumption I identifies that fire ignition sources are predefined by the Fire PRA. and

the LPSD PRA should only consider changes that might be associated with LPSD
conditions. In terms of equipment and trains that are in and out of service, this
represents a significant dynamic input to the LPSD PRA, which will be very difficult to
realistically model.

b. Assumption 2 is that a LPSD PRA has already been complete - the Fire LPSD

guidance is in advance of developing the methods and treatments to support a LPSD

PRA. Overlaying results of a fire initiating event (loss of circuits, logic, hot shorts and

spurious actuations) onto a LPSD PRA is a very significant task, especially
considering difficulties currently faced for Fire PRA such as the consideration of hot
shorts - the consideration of hot shorts during at-power conditions is already nearly
unlimited without even considering LPSD configurations.

c. Assumption 3 identifies the importance of HRA, but the HRA methods are not
defined. NUREG/CR-6850 was implemented without developing consensus HRA
methods, and, as a result, HRA for Fire PRA is still not consistently implemented.

d. Assumption 4 relates to the treatment of fire ignition frequencies to those used for
preparing the at-power Fire PRA, providing some room for revision based on plant-

specific characteristics. There is a significant shift in the types of fires expected
during LPSD periods, and this merits a more thorough evaluation and realistic
treatment than that suggested in Assumption 4.

These assumptions and limitations are fundamental elements of a credible methodology
for LPSD Fire PRAs. Given these assumptions and limitations, this document is more
like a "compilation of elements of LPSD Fire PRAs" or a "Fire PRA framework applied to
LPSD conditions" than a methodology. The state of NUREG/CR-7114, which is reflective
of the state of the industry, indicates that the industry would see a much more significant

10
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and near-term benefit if the consideration of fire risk during LPSD was qualitatively
considered to provide insights regarding outage scheduling to address equipment needs.
alternate equipment and train availability and the review and consideration of potential
operator manual action paths.

It would be more logical to advance once the industry masters the consideration of fire
risk in the 1 OCFRS0.65a(4) risk assessments presently being piloted.

A lack of realism in the PRA provides results that are inaccurate and, while conservative
models can be developed, would tend to over-emphasize some risk attributes and mask
real plant risks by making them seem less important (conservatively calculated risks
appear to be more significant than they are as a result of the conservatism applied).
Such a lack of realism will surely result given the assumptions and limitations in
NUREGICR-7114. This Will only compound conservatisms present in current the Fire
PRA methodology.

G26. A consensus standard for LPSD PRA is presently being developed. Issuance of a
methodology for preparing a PRA without the benefit of a standard seems premature.
This can lead to guidance that does not result in realistic assessments and becomes
engrained in regulatory tradition without adequate piloting and demonstration (similar to
the methodology or NUREG/CR-6850 as applied to NFPA 805).

G27. Walkdowns will not be able to capture the desired data unless these are performed
during the work activity, However, since risk insight Is needed to support scheduling,
discovery of risk-significant activities while the activity is already in progress is not of
benefit to that specific outage,

3.2 Specific Comments

S1. (pages 1-2) As discussed in Comment G8, the boundary between "low power" and "full
power" has not been defined. In fact, the current Fire PRA Standard section (Part 4)
uses the term "at-power." The PRA Standard offers a definition of 'at-power," but the
definition offers its own ambiguities (e.g., "reactor being critical and producing power" -
this sounds like Modes I and 2, but where does LIP fit in?).

S2. (pages 1-2) Documentation here (and elsewhere in the NUREG) should emphasize the
differences from at-power Fire PRA to LPSD Fire PRA for the specific task. For example,
for Task I (of NUREG/CR-6850), the documentation should justify why no new fire areas
are needed for shutdown.

S3. (page 15, 3rd paragraph) This paragraph discusses the case of when "component
selection will need to be augmented." However, the example (loss of a redundant train
due to fire while the other train is out of service) is not a good example, This example
occurs when the refueling cavity is full (when Technical Specifications allow single RHR
train operation). However, this does not help to identify additional components. The
operating RHR train is important, but there are no additional components that need to be
identified because of that unique condition.

11
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S4. (page 20, Step 6) The issue of mpotentially high consequence" related equipment needs

more thought for shutdown. The addition of item (c) does not provide adequate clarity.

The "high consequence" events for at-power include high-low interface failures, such as

RCS/RHR suction valves spuriously opening, Section 2.5.6 of NUREG/CR-6850

provides such an example. A similar example for shutdown would be helpful (such as,

"spurious failure of valve resulting in rapid draindown of the refueling cavity, with the

containment hatch off").

$5. (page 20, Step 6) The new item (c) introduces a term "fuel bundle damage" that may be

quite different from "core damage" considered in at-power PRAs. It seems as if this term

may include mechanically damaged fuel bundle during transfer from the core to the SFP.

This general topic needs to be clarified for shutdown PRA in general, rather than being

presented new in NUREG/CR-7114.

S6. (page 20, Step 6) The new item (c) also includes "in a location outside containment .,,

This sounds like the SPF, although that was excluded elsewhere. The boundary for

shutdown PRA needs to be carefully defined.
a. Does it include only fuel in the vessel, only?
b. Does it cover fuel in transit from the vessel to the SFP, but still in containment?

c. Does it include transit to SFP?

87. (page 22, third paragraph) This paragraph discusses the situation where a fire does not

cause damage to any Fire PRA equipment or cable (thus not contributing to fire risk), but

during which operators preemptively trip the reactor. NUREGICR-7114 indicates that this

event would be captured by the internal events PRA and does not need to be considered

in the Fire PRA. It discusses analogous situations which make sense for LP, but not for

hot shutdown, cold shutdown, or other non-power modes. Thus, for example, for a fire

with the plant in Mode 6 with fuel movement, the operators would likely suspend fuel

movement, but they would not transition out of Mode 6.

S8. (page 22) Section 4,5 (first paragraph) states that "a separate model may need to be

developed for each POS." If a separate model was indeed required for each of 10 to 20

POSs, this project would become extremely costly and almost intractable. In practice, a

separate model is created only for groups of POSs, and more likely identifies the

differences in fire risk model from one POS group to another.

S9. (page 23) Step 1.2 identifies an example of a "special condition" that should be taken into

account - an open door of an active electrical cabinet that is normally closed. This may

be identifiable for a specific outage (although this may occur only as part of trouble-
shooting, which would be below the level of detail in an outage plan), but it is unlikely this

level of detail would be identifiable for an average outage. This, of course, can occur at-

power. The process for treating this on an average basis needs to be developed. This

applies to a number of other very specific examples identified throughout

NUREG/CR-7114 (e.g., temporary cables).

Si0. (page 24) The first paragraph discusses the LERF model for the case with the

containment open to the atmosphere and claims that "the LERF model could be very

simple." However, the ability to Isolate containment must be evaluated - time available,
support systems required, environment in containment - to realistically evaluate LERF.

12
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S11. (page 25) Table 1 would benefit from an additional column to explain why these fire

ignition frequency bins are specific to shutdown conditions.

S12. (page 27) Section 4.6.2, the fourth bullet, says "... the ignition frequency is the same

among all POSs." Presumably this meant to say "...same among all LPSD POSs.' This

has two errors. First, "at-power" should be considered as a POS, so "all POSs" means

the reactor in any mode (so that the fraction of time in all POSs 1.0). Second, the

assumption that ignition frequency is the same among all LPSD POSs improperly models

the LP and hot standby POSs as "shutdown" POSs (Modes 4 to 6), when they are in

actuality much more like at-power operation. As a result, to the extent that ignition

frequencies increase, this overestimates the fire risk in LP and hot standby POSs, but

underestimates the fire risk in shutdown POSs.

S13. (page 31, first paragraph) The walkdown discussed to Identify shutdown-specific ignition

sources would be effective only if it occurred over a number of outages, and at numerous

times during each outage. It would be more effective to consult with outage planners,

maintenance supervisors, and previous records regarding the occurrence of hot work and

transient combustibles.

S14. (page 34) Table 3 entries for ICDP and ILERP - The meaning and intent of "CDF with

intact trains/system unavailable" are not clear.

S15. (page 35) Table 4 provides an interesting proposal for screening criteria, but this is

another area that should be addressed by internal events LPSD PRA first. It is not clear

what is being screened - fire areas, fire scenarios, POSs, or combinations. The
screening would be more appropriate if done by "POS Group," i.e., a group of POSs that

shared some community for Fire PRA. The screening of 10% of internal events COF

could be extremely low for some POSs.

S16. (page 38, first paragraph) This paragraph discusses the consideration of "de-energized"

equipment for some POSs as a factor to determine fire likelihood. Is this equivalent to

not counting that piece of equipment? To preserve the total fire ignition frequency for that

component, something else needs to increase. This becomes very complex.

S17. (page 45) Figure 2 - the text in some of the boxes does not display in the PDF file. Also,

the spacing does not provide clear legibility.

S18. (page 46, first full paragraph) The discussion of Table 6 notes that 'there are relatively

few differences ... " It would be helpful to summarize the differences and the basis for the

differences.

S19. (page 50) The third bullet suggests that "when in doubt, conservative assumptions

should be used ... ' However, there is always some doubt, and the conservative

assumption approach is not appropriate for PRA, The objective is to get the best

estimate and 'failing conservative" may well mask risk insights and may be non-

conservative for some applications.

S20. (page 53) The references (7, 8, 9, and 10) do not seem to match the references in

Section 5.

S21. (page 53) Section 4.12.2, Bullet 4 addresses the issue of human-induced initiating

events and the importance of dependencies with subsequent actions. However, it is not

13
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clear how this applies to Fire PRA. How could an action that caused the fire impact
control room operations? Clearly, the fire would be a challenge, but how does the fact
that it was human-induced make subsequent actions more difficult than if this was a
hardware-induced fire?

S22. (page 53) Section 4,12.2, Bullet 5 addresses the issue of latent failures at shutdown and
assumes that the number of these increases at shutdown. Clearly, human failures occur
at a higher number during shutdown because there are so many more activities being
performed. However, the process of restoring equipment identifies most latent errors.
Accordingly, if equipment is maintained during shutdown and then called upon to work,
there is high confidence it will perform, without latent failures, because of the
maintenance operability test performed at the end of maintenance. (It is true that flood
events are more likely at shutdown due to failure to secure system boundaries at the end
of maintenance. However, that is not a latent error).

S23. (page 58) Task 16 should emphasize documenting the 'differences" from at-power Fire
PRA.

S24. (page 58) Task 17 includes the possibility that "separate walkdowns will be necessary in
support of each POS." This would require extensive time with questionable value. At
most, walkdowns should be performed by POS group. However, the value of walkdowns
for shutdown fire risk needs to be carefully examined. It may be much more valuable to
interview outage planners and maintenance personnel regarding the kinds of work
performed in the past or that might be performed in the future (e.g., opening a cabinet
door in a live electrical cabinet for extended time).

$25. (page 59) The last bullet says "This walkdown may take place after the LPSD Fire PRA is
completed." That is an odd suggestion, to perform a walkdown after the study is done.

S26. (page 53, Section 4.12.2) One of the important distinctions for HRA at shutdown versus
at-power is that there is no equivalent of "E-0" (the initial EOP for scenarios starting with
a reactor trip) - there are, instead, a set of AOPs. The operator must diagnose the Issue
to some degree to choose the proper AOP to respond to the event. This is even more so
for a fire at shutdown, for which the fire response procedures are not designed.

827. (Section 3) Flooding of the spent fuel pool is a bad example of unique outage
configurations; better examples would be large transformer replacements or EDG
overhauls.

$28. (Section 4.1 Bullet 2, and other places) Fires in inerted containments at-power are
analyzed. They usually have no impact since there are limited sources and targets.

S29. (Section 4.7) Screening criteria are ambiguous. It may be beneficial to state CDF and
LERF as "instantaneous" for the single PAU analysis; this would take the impact of time
out of the consideration of screening.

S30. (Figure 2) Text is missing in the flow chart Step 2 box

S31. (Section 4.12.1) NUREG-1921 (Reference 5) was released in November 2009,

S32. (Section 4.12.2) There should be no increase in the number of pre-initiator events
because of an outage. The testing and other factors that would minimize the pre-initiator

14
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HEP would remain the same. Many of the credited actions for at-power human errors are
performed during outages.

S33. (Section 4.14) Reference 13 is incorrect, it should be Reference 12.

S34. (Section 4.15) Uncertainties are "addressed" only in that they are identified and
evaluated for impacts to the particular application that uses the model.
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