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Development of Metric Monitoring Methodologies
Purpose

The purpose of this study is to provide a metric with which to assess the effectiveness of
improvements to the U.S. NRC’s fire protection regulations in support of Task #5, “Assess
Regulatory Effectiveness” of SECY-08-0171 “Plan for Stabilizing Fire Protection Regulatory
Infrastructure.” The staff trended the number of significant plant fires that occurred in the past;
ten years, twenty years and twenty five years that met the 10 CFR 50.72/73 reporting threshold
normalized by the number of operating reactors (Fire Events). The staff also trended the
number of plant fire protection inspection findings identified in the past ten years that are
classified in the Reactor Oversight Process (ROP) as Green or Greater than Green
(White/Yellow/Red), normalized by the number of operating reactors inspected.

In addition the staff tracked and analyzed licensees long standing compensatory measures for
fire protection deficiencies. The information contained in the first report established the baseline
for the metric. The staff plans to update the trending and report the results annually.

Process

This annual update study collected and analyzed fire event data reported between January 1,
1985 and December 31, 2012 and fire protection inspection findings reported under the
Triennial and Annual/ Quarterly Procedures since the start of the Reactor Oversight Process,
January 1, 2000, through December 31, 2012. The analysis was conducted in three Phases:

e Phase | -analysis and trending of all fire events reported under 10CFR50.72/50.73;

e Phase Il -analysis and trending of the fire protection inspection findings;

e Phase Il -analysis and tracking of the long standing compensatory measures.

PHASE I: Fire Events
Background:

Title 10 of the Code of Federal Regulations (10 CFR), Part 50, Sections 50.72 and 50.73
contains the requirements that licensees report incidents to the NRC, including fire incidents
which result in an emergency declaration. Section 50.72 requires notification by phone of
various events in a 1-hour, 4-hour and 8-hour period following the event. These events are
called Event Notifications (EN). Additionally, licensees may report fires under Section 50.73 as
Licensee Event Reports (LERSs) in conjunction with other reportable events such as reactor
scrams, safety system functional failures or technical specification violations. Licensees must
report LERs within 60 days of the event.

The objective of Phase | is to trend those fire events reported via either ENs or LERs between
1999 and 2012, as well as historical fire data which, for the purposes of report, are events that
occurred prior to 1999. The period between 1985 and 1999 has been analyzed in this report.
These trends may be used to assess the progression of fire protection regulations during these
time periods.



Data Collection:

The first step in the data collection process was to determine a consistent definition of a “fire.”
Once this was determined, a reliable set of data can be pulled from the LER database for
analysis. Idaho National Laboratory (INL) conducted a large part of the data collection and
analysis phase on behalf of the Office of Nuclear Regulatory Research (RES). Defining the
term, fire, may seem like an obvious determination, however this proved to be the first hurdle to
overcome before data collection could commence. Since LERs and ENs are required for a
variety of events, not just fires, a large amount of data needed to be evaluated in order to
determine which reported incidents were applicable to this study. Those events that were
referred to as a fire may not actually have constituted a fire by all definitions of the term. For
example, the appearance of smoke may or may not be considered a fire. Thus, the definition of
a fire for this study is “Combustion characterized by heat and light. Sources of smoke such as
slipping drive belts or overheated electrical equipment do not constitute fires. Observation of
flame is preferred but is NOT required if large quantities of smoke and heat are observed.” (NEI
99-01 rev 5). This definition is consistent with the most recent revision of the reporting criteria
and is familiar to licensees.

The next challenge before data collection could commence was to determine a minimum
threshold so that only significant fires are included in the metric. Staff Requirement
Memorandum SRM-M081708 “July 17, 2008 Fire Protection Briefing to the Commission”, issued
July 29, 2008 directed the staff to report on and trend “significant” fires. Thus, RES and INL
agreed that “significant” fires would include any fire event reported via 10CFR50.72(a)(1)(i) or
any fire reported via other 50.72 or 50.73 reports which if plant personnel had not taken action
would have likely required reporting via 10CFR50.72(a)(1)(i). Since the utilities are using NEI
99-01 rev. 5 in the development of their emergency plans, the definition of a fire and the
locations of concern from this document were used in determining if an event “likely would have
required reporting”. Fires which occurred outside the site boundary, had very little chance of
affecting important plant equipment or which did not require active extinguishment by plant
personnel were excluded (for example brush fires outside the plant boundary, smoked relays or
overheated belts etc.).

An important consideration necessary for Phase | was the reporting criteria set forth by the NRC
for fire incidents, and whether these criteria have remained consistent enough over the years to
allow for effective trending. Every nuclear power plant has a defined Emergency Action Level
(EAL), which is the threshold at which notification of an emergency under Section 50.72 must be
declared and is based upon guidance documents specified by the NRC (there is no equivalent
requirement to report fires via 50.73, so this only applies to reports made via 50.72). These
guidance documents, however, have changed throughout the years. On four occasions, the
NRC made changes to the EAL criteria for reporting a fire. These changes occurred in 1980,
1992, 2002, 2008 and 2012. Regulatory Guide 1.101 (Revision 4), "Emergency Response
Planning and Preparedness for Nuclear Reactors" endorses the following documents as
methods for developing EALSs:

1. Appendix 1 to NUREG-0654/FEMA-REP-1, "Criteria for Preparation and Evaluation of
Radiological Emergency Response Plans and Preparedness in Support of Nuclear
Power Plants" (November 1980).

2. NUMARC/NESP-007, "Methodology for Development of Emergency Action Levels"
(Revision 2, January 1992), Nuclear Utilities Management Council document.

3. NEI 99-01, "Methodology for Development of Emergency Action Levels" (Revision 4),
Nuclear Energy Institute document (2002).
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4. NEI 99-01, "Methodology for Development of Emergency Action Levels" (Revision 5),
Nuclear Energy Institute document (2008).

5. NEI 99-01, “Development of Emergency Action Levels for Non-Passive Reactors "
(Revision 6), Nuclear Energy Institute document (2012)

Although the criteria for reporting fires has changed, licensees are not required to adopt the new
criteria, nor are they, or were they ever, required to inform the NRC that they had not adopted
the new criteria. According to 10 CFR 50.54(q) “the nuclear power reactor licensee may make
changes to the [Emergency Action] plans without Commission approval only if the changes do
not decrease the effectiveness of the plans.” As such, a licensee could be using any of the
guidance documents provided that they can justify this decision if asked. After reviewing the
documents and the criteria outlined in each, it was concluded that none of the reporting
thresholds were significantly different enough to have an impact on this report or skew the data
in a measurable way.

One noteworthy change to the reporting criteria included the addition of a definition and
reporting requirement for an explosion. The other major change to the criteria was a change in
the duration of a reportable fire from one lasting longer than 10 minutes to that lasting longer
than 15 minutes. Neither of these changes are considered to be major adjustments with regards
to this study. Very few explosions were ever reported, so the absence from earlier data would
not skew the results. The change from a fire being declared after 10 minute duration to 15
minute duration is not a significant shift since any fire categorized as “significant” was evaluated
whether it had the potential to be reportable under 10CFR50.72 (a)(1)(i), thus a fire which had
the potential to burn for 10 minutes would also have the potential to burn for 15 minutes without
active extinguishment. In the end, criteria used for an EN under Section 50.72 were considered
consistent with NEI 99-01, Revision 6 and ENs are included in the dataset if they met the
following criteria:

1. An Unusual Event was declared when:
HU4: A FIRE is NOT extinguished within 15-minutes of ANY of the following FIRE
detection indications:
e Report from the field (i.e., visual observation)
e Receipt of multiple (more than 1) fire alarms or indications
o Field verification of a single fire alarm
Op. Modes: All

2. An Alert was declared when:
HA2: FIRE or EXPLOSION affecting the operability of plant safety systems required to
establish or maintain safe shutdown.
Op. Modes: All

Additionally, fires which were reported via ENs or LERSs for other reportable reasons and had
the potential to meet the above reporting criteria had action not been taken to suppress the fire
were also included. These criteria are consistent for the purposes of this study.

Results
To report the results, the number of plant fires that occurred in prior the 12 months that met the
10 CFR 50.72/73 reporting threshold and the criteria for “significant fires” (described above)

were normalized by the number of operating reactors (Fire Events).
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The overall result of the data collection for the last 10 year period is that the rate of fire events is
increasing slightly, but the trend is not statistically significant. (R? <.399, n = 10, 95%
confidence, Figure 1)

The overall result of the data collection for the last 20 year period indicates a slightly improving
(not statistically significant) trend. (R?<.197, n = 20, 95% confidence, Figure 2)

The overall result of the data collection for the last 27 year period indicates a statistically
significant improving trend. (R?>.157, n = 26, 95% confidence, Figure 3)

The change in fire event trending can be clearly is lustrated by comparing Figures 2 and 3.
There appears to be a downward trend in significant fire events. RES will continue to compile
data for time periods predating 1985 in order to evaluate any possible trends which arise.

Figure 1 shows the rate of significant fires per reactor year by calendar year between 2002 and
2011, normalized by the number of operating plants and reactor years and represents
significant fires reported under the 10 CFR 50.72 and 50.73. Based on Figure 1, between 2002
and 2011 there is no apparent trend to determine the effectiveness of the fire protection
regulations. Figure 1 takes a narrow view of the fire frequency for the last 10 years to see if
there have been any significant trends surfacing throughout the plants. There have been no
significant changes to reporting criteria in this timeframe which RES believes would skew the
data in any significant manor. Along with this narrow view approach, more research has been
conducted by RES to determine if the number of reportable fires has changed as a result of
major refinements to the regulations promulgated in the 1980s. Based on Figure 3, between
1985 and 2011 there is a statistically significant, downward trend in the incidences of reported,
significant fires. Statistical methods used to evaluate trends were taken from the NRC Industry
Trends Program. The reference is available in Inspection Manual Chapter (IMC) 0313, “Industry
Trends Program” (Ref. 3) and on the NRC web site (NRC Industry Trends Program Web Site).
http://www.nrc.gov/reactors/operating/oversight/industry-trends.html
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Figure 3: Number of Significant Fires Reported per Reactor Year 1985-2012

Si

nificant Fires

Event Licensee Event

Notification Notifications

10 CFR 50.72 10 CFR 50.73 Total Fires Reactor Years
1985 19 3 22 85.90
1986 5 4 9 92.75
1987 11 6 17 99.83
1988 13 7 20 106.00
1989 10 9 19 108.49
1990 8 8 16 109.42
1991 5 8 13 109.67
1992 5 8 13 108.25
1993 5 3 8 107.17
1994 5 7 12 107.00
1995 3 4 7 107.33
1996 10 5 15 109.00
1997 2 2 4 108.08
1998 3 0 3 106.00
1999 2 3 5 105.83
2000 3 4 7 103.00
2001 4 3 7 103.00
2002 2 3 5 103.00
2003 4 3 7 103.00




2004 2 4 6 103.00
2005 4 3 7 103.00
2006 7 2 9 103.00
2007 5 2 7 103.66
2008 1 2 3 104.00
2009 5 3 8 104.00
2010 7 3 10 104.00
2011 6 0 6 104.00
2012 7 1 8 104.00
Total 163 110 273
Average
Fires Per 5.82 3.93 9.75
Year

Table 1: Raw Number of Significant Fires Reported per Reactor Year 1985-2012



PHASE II: Fire Protection Inspection Findings

Background:

Phase Il of the study was to analyze fire protection inspection findings reported between 2000
and 2012 under the following procedures: Triennial Procedure (7111105T), the NFPA 805
Transitional Triennial Procedure (7111105TTP), and Annual/ Quarterly Procedure
(7111105Q/A). The purpose of analyzing the findings was to determine if a trend in reportable
findings exists, and if so, how this trend reflects the effectiveness of NRC'’s fire protection
regulations. The

The Triennial Fire Protection Inspection Procedure (71111.05T) is performed per site, every
three years. The procedure suggests selecting three to five risk-significant fire areas in a site,
and conducting a risk-informed inspection of selected aspects of the licensee’s fire protection
program for these areas. The selections of the fire areas to be inspected are based on inputs
from the senior reactor analyst (SRA) and the resident inspectors. Inspection teams from the
Regions conduct the triennial inspections.

The Triennial Fire Protection-NFPA 805 Transition Inspection Procedure, (71111.05TTP) is
performed every three years. The objectives of this inspection are similar to the Triennial
Inspection Procedure with the addition of the review of the licensee’s problem identification and
resolution (PI&R) of the fire protection program. Inspection teams from the Regions also
conduct these Triennial Inspections. Currently, NFPA 805 nuclear power plants are under
enforcement discretion and as result, most of the findings are not color coded and do not have
tracking numbers.

Portions of the Annual/Quarterly Fire Protection Inspection Procedure (71111.05A/Q) are
performed every three months and other portions each year. Five total inspections are
conducted per year using this procedure (one per quarter, plus the annual), but four total
inspections reports are published. The quarterly inspection, generally, consists of touring six to
twelve plant areas to assess the material condition of active and passive fire protection systems.
The annual inspection consists of the evaluation of the licensees’ fire brigade performance. The
resident inspectors routinely conduct the Annual and Quarterly Inspections. These reports are
published under the category NRC Integrated Inspection Reports. In addition to the Fire
Protection Inspection Procedures (71111.05A/Q) two additional procedures were also evaluated
for fire protection related findings; Identification and Resolution of Problems Procedure (71152)
and Follow-up of Events and Notices of Enforcement discretion (71153). These additional
procedures were included in order to encompass all fire protection related findings.

Data Collection:

RES staff used two different data sources to gather inspection finding data. The authors used
the Dynamic Website, which is part of the internal NRC Reactor Oversight Process (ROP)
website, and the Reactor Oversight Process List of Inspection Reports public website.

The Dynamic Website is an NRC internal database containing all inspection findings for nuclear
power plants. Using this webpage, RES staff searched per fire protection inspection procedure
number and for all type of findings, during the time frame for this study. Because we found some
inconsistencies in the data reporting, we used this website as a guideline only For example:



Some annual/quarterly findings appeared in the triennial findings search list.

Some triennial findings appeared in the annual/quarterly findings search list.

Some findings appeared in both searches and we were double counting them.

Some findings were mentioned in the fire inspections report but did not appear in any
search at all.

For more information about the issues with the fire protection data see Table B-7 in the
Appendix B.

hON~

The NRC Reactor Oversight Process List of Inspection Reports public website is a database
containing all the inspection reports per nuclear power plant. RES staff used this website to
compile and cross-check all the dates for the triennial fire protection inspections; to verify the
findings that the Dynamic Website gave us, add findings that did not appear in the Dynamic
Website search; and to follow up some unresolved items until they were closed.

RES staff, upon consultation with NRR staff, decided to analyze the Triennial Fire Protection-
NFPA 805 Transition inspections findings with the triennial inspection findings, mainly because
both procedures are similar and NFPA 805 plants did not have a significant amount of data due
to the granted enforcement discretion. Also, RES decided to analyze the annual inspection
findings with the quarterly inspection findings since they used the same procedure with the
findings reported in the quarterly integrated reports. This decision will be re-evaluated when a
significant number of plants make the final transition to NFPA 805.

The triennial data collection consisted of opening each triennial report to ensure we had all the
findings; following up the unresolved items (URI) until they were closed; and determining the
amount of inspections conducted per year. During the process of following up URI, we realized
that we were not counting the findings when they were first observed and we changed that in
the data. For example if we had an unresolved finding in a triennial report for 2000 and it
became a NCV in 2004, that finding was counted in 2000 instead of 2004. This was a significant
change in our data and in our analysis in comparison to the past report.

RES staff have strong confidence in the data for triennial findings. The annual/quarterly data
collection consisted of doing four searches in the Dynamic Website and adding the
annual/quarterly findings that appeared in the triennial findings search. Additional effort was
placed on screening the Annual/Quarterly findings for significance and relevance. Only the
findings relevant to fire protection were included in this study.

In this report, RES staff included all the 2011 findings publicly available by December 315 2011.
However, these analyses focused only on findings and non-cited violations. (e.g., non cited
violations whether they were green, SL-IV, or without any color or denominations at all; findings
whether they were green or without any color) The greater than green violations were analyzed
separately. There were only 9 white violations and 1 yellow violation found during the past
decade.
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Results:
Figures 4 and 5 show the results of the fire protection inspection findings data collection
process. Refer to Appendix B for the complete set of data for all inspections.

Triennial Results:

2.50
2.00 A
: A
ks 150 &
N == Findings
s per
(] . .
o inspection
£ per year 1.00
e
(]
2 - Greater
£ than
:g Green 0.50
u- Violations
0.00 %_.A._._._
-0.50
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
Findings per inspection peryear| 1.56 | 1.17 | 1.42 | 1.22 | 1.71 | 1.04 | 1.18 | 1.10 | 1.88 | 1.48 | 0.44 | 2.25 | 1.64
Greater than Green Violations |0.056|0.087|0.053|0.000/0.083|0.043|0.000|0.000|0.042|0.095|0.000|0.000|0.000

Figure 4: Triennial Fire Protection Findings Normalized per Year
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Annual/Quarterly Results:
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Figure 4: Annual/Quarterly Fire Protection Findings Normalized per Year

Analysis:

An analysis was performed to determine the presence of statistically significant trends in fire
protection inspection findings. Two sets of data for the period 2000-2012 were examined:

¢ Findings noted during triennial fire protection inspections and NFPA-805 fire protection
inspection conducted under Attachment 71111.05T and Attachment 71111.05TTP to
Inspection Procedure (IP) 71111, “Reactor Safety — Initiating Events, Mitigating
Systems, Barrier Integrity”, and

¢ Findings noted during quarterly fire protection inspections conducted under Attachment
71111.05AQ to IP 71111.

These two data sets were selected because they provide insight into the overall efficacy of the
fire protection inspection program. A trend analysis of other inspection finding categories (e.g.,
green apparent violations, white violations) was not conducted because there were very few or
no findings within these categories during the period 2000-2011. Similarly, a trend analysis of
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inspection findings by NRC region was not pursued due to the small number of overall
inspection findings.

A log-linear model was fit to each set of data using the Poisson-maximume-likelihood method
(Poisson regression), as discussed in Section 7.2.4 of NUREG/CR-6823, “Handbook of
Parameter Estimation for Probabilistic Risk Assessment.” Specifically:

A = expla+bi) (1)

In the above equation, A; denotes the rate of inspection findings (either on a per-year or per-
inspection basis) for time period i/, and a and b are parameters determined from the observed
data. For trend analysis, the important parameter is b: if b is negative, then the rate of
inspection findings is decreasing; if b is positive, then the rate of inspection findings is
increasing. The statistical test for trend is formulated as a hypothesis test to determine if b = 0.
The a parameter has no intrinsic meaning with respect to the trend analysis.

Table 1 presents the data from the triennial fire protection inspections. Since there was a large

variation in the number of triennial inspections conducted per calendar year, it was decided to
trend the number of findings per inspection.
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Table 1. Findings Noted During of Triennial Fire
Protection Inspections for the Period 2000-2011

Findings Per Inspection
Number of Maximum 95% Chi- 5% Chi-
Calendar Number of Triennial Likelihood Squared Upper | Squared Lower

Index Year Findings Inspections Estimate Bound Bound
1 2000 31 18 1.722 2.3 1.2
2 2001 29 23 1.261 1.7 0.9
3 2002 27 19 1.421 2.0 1.0
4 2003 31 23 1.348 1.8 1.0
5 2004 42 24 1.750 2.3 13
6 2005 24 23 1.043 1.5 0.7
7 2006 31 22 1.409 1.9 1.0
8 2007 25 21 1.190 1.7 0.8
9 2008 46 24 1.917 2.5 1.5
10 2009 33 21 1.571 2.1 1.2
11 2010 12 18 0.667 1.1 0.4
12 2011 45 20 2.250 2.9 1.7
13 2012 27 14 1.643 2.3 1.1

The results of the trend analysis for the triennial fire protection inspections are shown in Figure
5. The fitted values of a and b are 0.2289 and 0.0148, respectively. Analysis indicates that

there is no statistically significant trend for the findings noted during the triennial fire protection
inspections (p-value of 0.3051).

Findings per Inspection

Results of Triennial Inspections
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Figure 5: Trend analysis of findings made during triennial fire protection inspections for
the period 2000-2011.

Table 2 presents the data from the quarterly fire protection inspections. Since there is no
variation in the number of quarterly inspections conducted per calendar year, it was decided to
trend the number of findings per year.

Table 2. Findings Noted During of Quarterly Fire
Protection Inspections for the Period 2000-2011

Findings per Calendar Year
Ind | Calendar Number of Maximum Likelihood 95% Chi-Squared 5% Chi-Squared
ex Year Findings Estimate Upper Bound Lower Bound
1 2000 31 31.0 41.8 22.4
2 2001 57 57.0 71.1 45.2
3 2002 26 26.0 36.1 18.2
4 2003 25 25.0 34.9 17.4
5 2004 48 48.0 61.1 37.2
6 2005 45 45.0 57.7 34.6
7 2006 46 46.0 58.8 35.4
8 2007 32 32.0 43.0 23.3
9 2008 44 44.0 56.6 33.7
10 2009 34 34.0 45.3 25.0
11 2010 46 46.0 58.8 35.4
12 2011 31 31.0 41.8 22.4
13 2012 27 27.0 37.2 19.1

The results of the trend analysis for the quarterly fire protection inspections are shown in Figure
6. The fitted values of a and b are 3.6201 and 0.0071, respectively. Analysis indicates that
there is no statistically significant trend for the findings made during the annual/quarterly fire
protection inspections (p-value of 0.567).
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Results of Quarterly Inspections
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Figure 6: Trend analysis of findings noted during quarterly fire protection inspections
for the period 2000-2011.

The interpretation of the results of the trend analysis requires careful consideration. Trends
may exist due to changes in (a) licensee fire protection capability, and/or (b) the implementation
of the fire protection inspection program. Due to the difficulty in interpreting trends for
inspection results, the NRC staff will only assess reasons for very extreme changes in these
trends. Based on the information above, these trends are not considered extreme.”
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PHASE lll: Long Term Compensatory Measures

Background:

Compensatory measures are temporary changes to specific fire protection features. Interim
compensatory measures are implemented in order to perform maintenance or are temporary
changes in order to meet the same level of protection until acceptable modifications can be
made. Some examples of Compensatory measures are; fire watches, temporary fire barriers, or
backup suppression capability. For common types of deficiencies, the technical specifications or
the NRC-approved fire protection program (FPP) generally note the specific compensatory
measures. For unique situations or for measures that the approved FPP does not include, the
licensee may determine appropriate compensatory measures.

The licensee may implement compensatory measures for degraded and nonconforming
conditions. Each licensee must make an evaluation towards the impact of each degraded or
nonconforming condition on plant structures, systems, and components. The licensee may then
decide to implement a compensatory measure as an interim step to restore operability or to
otherwise enhance the capability of components important to safety until the final corrective
action is complete.

Reliance on compensatory measures for operability should be an important consideration in
establishing the time frame for completing the corrective action. The NRC would normally
expect conditions that require interim compensatory measures to demonstrate operability to be
resolved more promptly than conditions that are not dependent on compensatory measures to
show operability; such reliance suggests a greater degree of degradation. Similarly, if an
operability determination is based upon operator action, the NRC staff would expect the
nonconforming condition to be resolved expeditiously.

Although compensatory measures were intended to be temporary interim changes to the fire
protection program some nuclear units have used compensatory measures for extended
periods of time. In some cases these changes are used for years in lieu of repairing or replacing
the damaged equipment. NRC guidance instructs units to repair fire protection features as
quickly as possible, it does not specify how long units can rely on interim compensatory
measures.

The objective of Phase lll is to track the compensatory measures which have been in place for
an extended period of time, specifically those plants which have used compensatory measures
for longer than a period of 18 months. This report will track these plants for the periods from
January 2009 through December 2011. The update to this annual report will also begin to track
those plants have transitioned to the fire protection guidance of NFPA 805.

Data Collection: Non NFPA 805 Plants:

Working with the current Memorandum of Understanding (MOU) RES and Electric Power and
Research Institute (EPRI) collaborated in order to obtain the information regarding the number
of current Long Term Compensatory Measures (LTCMs) for plants not adopting NFPA805. For
the purposes of this study the term “Long Term Compensatory Measures” is defined as only
compensatory measures that have been in place for longer than 18 months.
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For the purposes of this metric, station fire areas are as currently defined within a plant’s safe
shutdown analysis. This means that each discrete "analysis area" used for the purposes of safe
shutdown should be counted as a "Fire Area". Since a plant’s fire system impairment and
subsequent compensatory actions are based on the impacts to SSCs within a fire area as
defined in their safe shutdown analysis and the technical requirements manual, any list of fire
areas with compensatory actions in place will be based on the same definition.

1. Fire Protection Compensatory Measure — For the purposes of this metric, Fire
Protection Compensatory Actions are any action that is in place because a design
feature, required by the Station’s Safe Shutdown Analysis is out of service and the
action is needed to maintain compliance with applicable Fire Protection regulations in
10 CFR Part 50.

2. Effective Date — The effective dates for this metric include periods from January to
June 2009, June to December 2009, January to June 2010, June to December 2010,
January to June 2011, June 2011 to December 2011, and January 2012 to
December 2012.

3. Applicable Stations — This portion of the metric applies to any nuclear power stations
that have not committed to adopt 10 CFR 5 0.48(c), National Fire Protection
Association Standard (NFPA) 805, as of the effective date. (NFPA 805 plants
referenced below)

The data provided in Table 2 shows no reference to the specific station or utility but rather with
specific plant identification (ID). Also the data does not reference the specific number of long
term compensatory measures per plant, but rather quantifies the number of fire areas which
require long term compensatory measures. This is not a count of compensatory actions. This is
a count of fire areas with compensatory actions in place. If there is a fire area that has a number
of compensatory actions that have been in place for greater than 18 months as of the effective
date, it counts as one (1). If there are five (5) fire areas that each require the use of the same
compensatory action which has been in place for greater than 18 months as of the effective
date, it counts as five (5).

Results

This update attempted to collect more relevant data pertaining to the total number of long term
compensatory measures throughout the nuclear industry. The data again was provided under
the current Memorandum of Understanding (MOU) RES and Electric Power and

Research Institute (EPRI). NPP’s were asked to fill out Long Term Compensatory Measure
templates and report detailed information per fire plant fire area. The data collection for this
annual update proved to be significant logistical challenge. The quality of data obtained was
significantly more detailed but comparisons to past data cannot be readily made both due to
possible changes to plant fire area designations and a lack of response by the plants involved.

This update attempted to resolve concerns on the timing and implementation of resolutions to
multiple spurious operations (MSO) issues which were anticipated to fluctuate until November 2,
2012 while stations are working to resolve the MSO issues within the enforcement discretion
period. The data provided specifically addresses which Long Term Compensatory Measures
were driven by MSO'’s.
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Notable Points: Dec 2012 Update:

-23/35 plants reported having no Long Term Compensatory Measures

-4 plants did not provide information

-Stations reporting Long term compensatory actions decreased from 15 to 7

-The total number of Long Term Compensatory Measures (per fire area) decreased from
269 to 41

- The total aggregate number of Long Term Compensatory Measures was 47

This reporting period shows a substantial decrease in long term compensatory actions reported.
This decrease brings the long term compensatory values in line with the previous reporting
periods but cannot be fully evaluated with missing plant information.

Long Term Compensatory
Measures
Number Nl;nFqb er
of Fire ot Fire
Year A Areas w/
reas Comp
Actions
2009 2356 49
2010 2382 54
2011 2783 269"
20122 2465 41

'The large increase in long term compensatory measures in 2011 was largely attributed to increases related to
Multiple Spurious Operation (MSO) considerations and corrective actions put in place to mitigate these concerns
? Data for 2012 was incomplete- 4 plants did not report compensatory measure values or totals for number of fire
areas within the plant. Number of fire areas was estimated using the average number of fire areas obtained
through those plants which did provide data
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Data Collection: NFPA 805 Plants:

The information regarding the number of current long term compensatory measures for plants
adopting NFPA 805 was obtained from the licensee’s License Amendment Request to Adopt
NFPA 805.

Plant Areas; The information reported in the fire area transition Table B-3 of LAR
Attachment C was used to determine the total number of plant fire areas.

Long-term compensatory measures: The number of fire areas with compensatory
measures was determined using the following steps:
1) “Transition period” (LAR submittal to SE issuance)

a. Long term compensatory measures identified using Table B-3 in LAR
Attachment C , fire areas identified as having a variance from deterministic
requirement (VFDR) that:

1. credit a recovery action
2. credit a defense-in-depth action
3. credit a plant modification

b. Long term compensatory measures identified using the list of plant
modifications provided in LAR Attachment S Table S-1, fire areas identified
as being impacted by a plant modification that required compensatory
measures.

Note: If a fire area was identified in steps 1 and 2, the area was only counted once.

2) “Madification period” (time period from SE issuance to completion of modifications)
a. Long term compensatory measures identified using the list of plant
modifications provided in LAR Attachment S Table S-1, fire areas identified
as being impacted by a plant modification that required compensatory
measures, and were not complete at the time of LAR submittal

Note1: N/A was used where modifications in Attachment S did not identify specific fire
areas impacted.

2. Compensatory measures required for NFPA 805 compliance, initiated after SE
issuance, were not counted; as the schedule for modification completion was accepted
as part of the LAR submittal, and subsequent SE issuance.

Due to the large scope of certain plant modifications, individual fire areas requiring a
compensatory measure were not identified in LAR Attachment S. In these cases, the number of
fire areas with compensatory measures was not determined; however, the number of
modifications that were unattached to a specific fire area were counted separately and provided
in the table column “unattached”.

1. Applicable Stations — This portion of the metric applies to any nuclear power stations
that have adopted 10 CFR 5 0.48(c), National Fire Protection Association Standard
(NFPA) 805, as of December 31, 2011.
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The data is being provided with no reference to the specific station or utility but rather with
specific plant identification (ID). Also the data does not reference the specific number of long
term compensatory measures per plant, but rather quantifies the number of fire areas which

require long term compensatory measures. This is not a count of compensatory actions. This is

a count of fire areas with compensatory actions in place. If there is a fire area that has a number

of compensatory actions that have been in place for greater than 18 months as of the effective

date, it counts as one (1). If there are five (5) fire areas that each require the use of the same
compensatory action which has been in place for greater than 18 months as of the effective
date, it counts as five (5).

Number of Fire Areas with Compensatory Number of

Measures MOdlflcat|0nS

with Unattached

Number of Compensatory

Plant Fire Areas Transition Period Modification Period Measures

P A 81 14 0 0

£ [B 57 31 0 0

% C 15 3 1 0

»|D 54 17 17 0

é E 15 10 7 0

5 F 70 30 N/A 3

G 56 11 3 3

H 24 20 7 0

< | 179 150 61 0

s J 26 24 0 0

(% K 76 24 14 0

oL 214 157 77 0

Q| M 44 18 0 1
>_

O [N 40 40 2 1

0 34 22 22 1
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Acronyms

CoOoNoOOhwWN =~

10 CFR - Title 10 Code of Federal Regulations
A/Q — Annual/Quarterly

AV — Apparent Violation

CD — Cool Down Mode

EAL — Emergency Action Level

EN — Event Notification

HSB — Hot Shutdown Mode

IMC — Inspection Manual Chapter

INL — Idaho National Laboratory

. IR = Inspection Report

. LER — Licensee Evaluation Report

. NCV — No cited Violation

. NEI — Nuclear Energy Institute

. NFPA — National Fire Protection Association
. NPP — Nuclear power Plants

. NRC - Nuclear Regulatory Commission

. PI&R - Problem Identification and Resolution
. PO — Power generation Mode

. RES — Office of Regulatory Research

. RF — Refueling Mode

. SDP — Significant Determination Process

. SRA- Senior Reactor Analyst

. TR — Triennial Report

. URI — Unresolved Iltem
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APPENDIX B: FIRE PROTECTION FINDINGS

B.1 Triennial Fire Protection Inspection Procedures 71111.05

Triennial Fire Protection Inspection Findings were determined using the following search
criteria in the Dynamic Webpage:
(http://cio9.nrc.gov/nrr-office/rps/dyn/rop_ir1_select.cfm):

1.
2.
3

Site: ALL

Dates: 01/01/1999- 08/01/2010

Procedures:
a. 7111105T (Fire protection [Triennial]);
b. 7111105P (Fire Protection NFPA805 Transitional Period [Triennial])

Cornerstones: ALL

Significance: ALL

Item Types: ALL

Leave blank

Status: ALL

ROP: PIM and Non-PIM

. Draft: no

. Sort: generally findings were sorted by site
. Page Format: Summary

. Cross Counting Issues: box left unchecked

The results of this search were then copied into an Excel Spreadsheet. The results were
verified by opening the triennial inspection reports.

RES staff did a comprehensive reading of some inspection reports because sometimes
the URI did not have the same title as the NCV for that URI.
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B.2 Annual/Quarterly Fire Protection Procedure 71111.05AQ

Annual/ Quarterly Fire Protection Inspection Findings were determined using the
following search criteria in the Dynamic Webpage:
(http://cio9.nrc.gov/nrr-office/rps/dyn/rop_ir1_select.cfm):

1.
2.
3.

Site: ALL
Dates: 10/1/1998- 9/30/2009
Procedures:
a. 7111105TTP (Fire protection [Annual]);
b. 7111105Q (Fire Protection [Quarterly])
c. 71152 (ldentification and Resolution of Problems)
d. 71153 (Follow up of Events and Notices of Enforcement Discretion)
Cornerstones: ALL
Significance: ALL
Iltem Types: ALL
Leave blank
Status: ALL
ROP: PIM and Non-PIM

. Draft: no

. Sort: generally findings were sorted by Sites, Event Dates, Iltem types, Cornerstones
. Page Format: Summary

. Cross Counting Issues: box left unchecked

The results of this search were then copied into an Excel Spreadsheet and analysis
could begin.

RES staff did a comprehensive reading of some inspection reports because sometimes
the URI did not have the same title as the NCV for that URI. Also Procedures 71152
and 71153 were screened individually to verify fire protection significance.
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