
Ft. Calhoun February 9, 2000

OPPD Response to
NRC Preliminary Results of

Pilot Fire Protection Inspection

References: (1) Letter from (OPPD) W. C. Jones to (NRC) R. A. Clark dated August
30, 1983 (LIC- 83-219)

(2) Letter from (OPPD) R. L. Andrews to (NRC) J. R. Miller dated
January 9, 1985 (LIC-84-338)

(3) Letter from (NRC) E. J. Butcher to (OPPD) R. L. Andrews
transmitting the NRC's grant of Exemptions and supporting Safety
Evaluation of July 3, 1985

(4) Licensee Event Report 89-024, Revision 1 dated March 30, 1990
(LIC-90 0248)

(5) Letter from (OPPD) W.G.Gates to NRC dated June 1, 1990 (LIC-90-
0332)

Introduction and Summary

Omaha Public Power District's ("OPPD") Ft. Calhoun facility is the third nuclear power
plant to participate in the Nuclear Regulatory Commission's ("NRC"') pilot program for
the new, risk-informed, performance based inspection module for fire protection. The
inspection was performed in January of 2000. During the course of the inspection, the
NRC identified several potential compliance matters. Two of those matters remain open.
They are: (1) questions about; a) physical cable location in Fire Area 32, b) compliance

with an NRC exemption granted in 1985 for Fire Area 32; and (2) questions related to
multiple fire-induced failures from a Fire Area 34B event which could result in spurious
operation of reactor coolant gas vent valves.

OPPD has reviewed these open matters and concluded that Ft. Calhoun is in compliance
with its fire protection licensing basis. To support this conclusion, and to respond to part
'a' of question 1, OPPD conducted an extensive review of cables for Fire Area 32. This
review is described in detail in Attachment A.

In addition, OPPD has reviewed Ft. Calhoun's implementation of the fire protection
program for Fire Area 32 and found no safety concerns. For Fire Area 32 these findings
were corroborated by the results of a Phase 3 Probabilistic Safety Analysis ("PSA") in
accordance with the NRC's Significance Determination Process ("SDP"). The details of
this PSA are in Attachment B. The PSA shows that the change in 1990 in the reliance on



specific safe shutdown equipment in Fire Area 32 did not adversely affect Ft. Calhoun's
fire related risk profile. The diverse area-wide and in-tray fire suppression systems in
Fire Area 32 remained adequate to cope with any credible fire in that area. In addition,
other equipment, not in that fire area, is also available to achieve safe-shutdown in the
event of a fire.

For Fire Area 34B, regarding the need to consider the impact of multiple fire induced
failures on the reactor coolant gas vent valves, this is an example of the industry issue
involving multiple spurious fire-induced operations. This generic issue is currently being
actively resolved with the NRC. In recognition of this ongoing resolution process, the
NRC has extended its enforcement discretion in EGM-98-002, Rev. 1 to defer any final
decisions on taking enforcement actions related to this issue. A study was performed to
assess the impact of open reactor coolant gas vent valves on recovery from a fire in Fire
Area 34B. This study shows that Ft. Calhoun can be safely shutdown.

The basis for these conclusions follow, and show that Ft. Calhoun's fire protection
program is consistent with its licensing basis. More importantly, the following evaluation
demonstrates the fire protection program provides adequate protection of public health
and safety.

Safe Shutdown in Fire Area 32

During the recent inspection, questions were raised concerning compliance with a 1985
exemption from requirements in 10 C.F.R. Part 50, Appendix R, Section Il.G.2 for
certain cables for safe shutdown equipment in Fire Area 32. To address these concerns,
this section: (1) reviews Ft. Calhoun's understanding of the role of that exemption on the
fire protection licensing basis for safe shutdown in the event of a fire in Fire Area 32; (2)
demonstrates that Ft. Calhoun satisfies the aspects of the licensing basis affected by that
exemption; and (3) provides the results of Phase 3 PSA which corroborates the safety
conclusions regarding Fire Area 32.

Fire Area 32 Licensing Basis: Role of the 1985 Exemption

Fire Area 32, the Air Compressor Room (Room 19), contains two cable tray systems
which serve various safe shutdown equipment in trains A, B, EA, and EB. All 480V
Motor Control Center power feed cables are located in this area. Some of the cables for
redundant safe shutdown equipment in this area do not meet NRC requirements in
Section m.G.2 of IOCFR50, Appendix R. In 1983, OPPD requested the NRC to grant an
exemption from this requirement (Reference 1). In particular, OPPD specifically
requested an exemption from the need to protect one redundant train of cables with a 1-
hour fire rated enclosure and with an area-wide, automatic fire suppression system.



OPPD justified its request on several bases. First, OPPD considered area combustible
loading low with the principal fire hazard in this area to be a cable fire in one redundant
train affecting the redundant train cables. Second, OPPD noted that existing fire barriers
in the area met guidance of Regulatory Guide 1.75. Third, OPPD noted that the cable
trays containing redundant trains of power cables in the area had a minimum horizontal
separation of 13 feet, 8 inches (OPPD made no statement about the minimum separation
between redundant control and instrumentation cable.) Finally, OPPD stated that the fire
detection and protection systems in the area were adequate. Accordingly, OPPD
concluded that these circumstances showed that compliance with the requirements in
Section lII.G.2 of 10 C.F.R. Part 50, Appendix R was not necessary to ensure the
capability to safely shut down the plant in the event of any credible fire in this fire area.

In 1985, OPPD modified its exemption request for Fire Area 32 (Reference 2). OPPD
committed to install an area-wide fire suppression system in accordance with NFPA-13.
OPPD also committed to enhance the protection of the Auxiliary Feedwater Pumps by
extending the already existing 1-hour fire barrier. Finally, OPPD noted that the
minimum separation of redundant trains of power cables was approximately 10 feet
horizontally.

Later in 1985, the NRC granted this exemption request for "systems associated with
redundant shutdown divisions" in the fire area (Reference 3). OPPD's commitment to
install an area-wide automatic sprinkler system in the room was explicitly recognized and
relied on by the NRC. This explicit reference to the fire suppression system was
consistent with the NRC's stated concern that a "fire of significant magnitude would
damage redundant shutdown cables and/or the auxiliary feedwater pumps." Consistent
with this NRC concern, the NRC's grant of the exemption was based on the
circumstances that: (1) the fire area is equipped with a complete fire detection system
designed and installed in accordance with NFPA Standard 72E; (2) OPPD had installed
an automatic sprinkler system which would actuate to suppress a fire until the fire brigade
could arrive; and (3) fire barriers would "provide a degree of passive protection by
shielding the systems from direct flame impingement." For these reasons, the NRC
concluded that the fire protection system in this fire area provided an equivalent level of
safety to that provided by compliance with Section lII.G.2 of Appendix R.

Neither the NRC's exemption nor the accompanying Safety Evaluation mentioned a
minimum cable separation or the reduction in the minimum cable separation in OPPD's
revised exemption request. This lack of mention of a minimum cable separation is
consistent with the NRC's conclusion that the detection and suppression systems and fire
barriers present provided adequate fire protection in Fire Area 32. Under these
circumstances, there is no basis for determining the extent to which the NRC's grant of an
exemption relied on OPPD's statement regarding minimum power cable separation. It is
clear, however, that OPPD did not specify any minimum cable separation for redundant
instrumentation and control cables so that the NRC's grant of an exemption did not
involve such a consideration.



In conclusion, the fire protection licensing basis for Fire Area 32 includes an exemption
based on the presence of two of the echelons of fire protection defense-in-depth ("DID"):
(1) mitigation provided by the detection and suppression systems; and (2) passive
protection provided by the fire barriers. Cable separation was not explicitly addressed nor
relied on by the NRC in the exemption nor its supporting Safety Evaluation.
Accordingly, a minimum cable separation is not part of the fire protection licensing basis
for Fire Area 32.

Evaluation of Exemption-Related Inspection Findings in Fire Area 32

One aspect of the January 2000 NRC inspection was a review of cable separation in Fire
Area 32. Power cables for equipment necessary for achieving hot shutdown in the event
of a fire in Fire Area 32 were found to be separated by at least 10 feet. However, in one
case, cables for equipment necessary for achieving cold shutdown in the event of a fire,
namely the power cables for the redundant Safety Injection ("SI") pumps, were found to
be separated by less than 10 feet, contrary to OPPD's statement in the amended exemption
request of 1985 (Reference 2).

OPPD's investigation into this situation showed that it arose in 1990 from a change in the
plant's safe shutdown strategy. This investigation showed that the altered safe shutdown
strategy is consistent with the fire protection licensing basis and is described in more
detail as follows.

In 1985, three SI pumps, LPSI pump SI-lA, LPSI pump SI-lB, and Containment Spray
pump SI-3C, were relied on in some measure for achieving cold shutdown in the event of
a fire in Fire Area 32. SI-lA and SI-lB are in Fire Area 32 and SI-3C is outside that fire
area and separated from it by a 3-hour fire barrier. In the event of a fire in Fire Area 32,
under the original analysis, no credit was given to either SI-lA or SI-1B; cold shutdown
was planned to be achieved by using SI-3C.

In 1990, an analysis showed that SI-3C could not be used as had been previously planned
for achieving cold shutdown (Reference 4). A repair procedure for SI-lB was added for
achieving cold shutdown in the event of a fire in Fire Area 6, which adjoins Fire Area 32
but, unlike Fire Area 32, does not contain any suppression (Reference 5).

The fact that Fire Area 32 was not addressed in 1990 relative to the repair procedure is
consistent with the basis for the NRC's grant of the exemption in Fire Area 32.
Detection, area-wide and in-tray suppression, and barriers in Fire Area 32 are sufficient to
assure that safe shutdown can be achieved without equipment repair because these
features are sufficient to ensure that one train of safe shutdown equipment will survive
any credible fire. Accordingly, adequate protection was not adversely affected by the lack
of a repair procedure for Fire Area 32.



Safe Shutdown Capability is Corroborated by a Phase 3 PSAfor Fire Area 32

Although OPPD has concluded that Ft. Calhoun has been operating consistent with its
fire protection licensing basis for Fire Area 32, the SDP has been applied by conducting a
Phase 3 PSA to evaluate the safety significance of the separation of circuits and
equipment in the event of a fire in Fire Area 32. As provided in an attachment, the details
of this PSA show that the situation is green. Therefore, the SDP shows that the existing
fire protection features and separation of circuits and equipment provide adequate
protection. It should be noted that the screening criteria for Figure 4-4 also show that the
configuration screens out to green because FW-54 is an alternative recovery system with
redundancy that is physically independent of the fire area, and can be manually actuated
in the time needed to establish cold shutdown. For these reasons, the finding regarding
power cable separation in Fire Area 32 does not adversely impact the adequate protection
of public health and safety.

Reactor Coolant Gas Vent Valves: Multiple Fire Induced Spurious Actuations for Fire
Area 34B

During the inspection an issue was raised about the ability of one fire to cause two reactor
coolant gas vent valves in series to open (NRC open matter 2) . An evaluation of the
consequences of the spurious opening of two reactor coolant gas vent paths as a result of
multiple, postulated fire-induced hot shorts of the proper polarity without grounding is
considered to be outside the design and licensing basis requirements for FCS. However,
in order to gain further insights related to defense in depth, an assessment was performed
to evaluate the plant's ability to cope with such an event. This evaluation was performed
for the upper electrical penetration room (Fire Area 34B).

The postulated spurious opening of multiple gas vent valves would cause an RCS
inventory loss pathway that is greater than the flow capability of a single charging pump.
Mitigation of this event would require the operation of at least two charging pumps or a
HPSI pump. For this area, a single charging pump (CH-1A) can be started from the main
control room. If necessary a second charging pump (CH-1C) can be manually aligned via
its swing bus and operated manually from the switchgear area. Two charging pumps
would be capable of RCS inventory control. Also Safety Injection pumps SI-2A and SI-
2C would be available for inventory control. These pumps can be aligned to the charging
header via HCV-308. The circuits for the SI pumps and HCV-308 are not affected by a
fire in this area. The use of this alternate injection flowpath is described in EOP-03, step
8 and would be implemented by the operators as necessary.

Conclusion

OPPD has carefully reviewed and analyzed the inspection concerns raised during the
recent pilot inspection under the NRC's new fire protection inspection module. OPPD
has concluded that Ft. Calhoun is within its fire protection licensing basis.



Ft. Calhoun has conducted an extensive review of cable separation in the affected fire
area and performed a Phase 3 PSA to evaluate the safety significance of the cabling
configuration in Fire Area 32. That PSA shows that Ft. Calhoun's implementation of its
fire protection program provides adequate protection of public health and safety.

Finally, Ft. Calhoun has determined that if two separate reactor coolant gas vent paths
were assumed to open in the event of a Fire Area 34B fire, adequate makeup of coolant to
the reactor would be available and provided by application of emergency operating
procedure recovery recommendations during the event.

Based on the evaluation provided in this white paper, Ft. Calhoun concludes that its fire
protection program complies with the NRC's fire protection requirements.



ATTACHMENT A

An assessment of Fire Area 32 was performed to evaluate the impact on safe shutdown
from a fire at different locations within the area. As discussed below, a review of the
logic diagrams shows that a loss of power to either Train A or Train B will not adversely
impact safe shutdown. For fires in certain areas, cold shutdown involves limited manual
actions and repairs referenced in AOPs and EOPs.

Figure 1 shows the location of credited safe shutdown cables in FA32. The locations of
the switchgear have been superimposed on the drawing to aid in determining specific
cable routes. OPPD drawing number 13007.37-ES-37B-3 can be used to locate the areas
where barriers are installed between redundant cable tray systems. This, in conjunction
with the safe shutdown logic diagrams, can be used to evaluate the consequences of fires
in different areas within the fire area.

The logic diagrams in conjunction with Figure 1 are used to identify available success
paths while considering a fire in each of the following areas: 1) a fire resulting in the loss
of Train A power, 2) a fire resulting in the loss of Train B power, 3) a fire in "Area C", 4)
a fire in "Area D", and 5) a fire in 'Area E".

The first step in this process involves identifying components that have cables in the fire
area. Components that have control cables in the area are considered lost and are
highlighted in red on the safe shutdown logic diagrams. This set of equipment is either
not credited or manual actions are necessary.

The following two paragraphs describe methodologies used to complete success paths on
the logic diagrams.

If a valve fails to the desired safe shutdown position has its control cables outside of
FA32, it is not impacted by a loss of power (Train A or Train B), because a loss of
power will cause it to reposition to the desired position. These valves are highlighted
green.

All components on Figure 3 of the logic diagrams are highlighted green based on the
fact that either Train A or Train B will be available for safe shutdown. Figure 1 shows
the cable routing for the Electrical Distribution System in FA32. Where necessary, the
power source is indicated on the logic diagram next to the component. This shows that
redundant components are powered from either Train A or Train B and therefore safe
shutdown can be achieved as a result of either a Train A or Train B fire. DC control
power for the 4kv and 480VAC buses is also routed in this area, Loss of control power
to the bus is considered to occur with loss of power to the bus. This is based on the fact
that the control power is routed divisionally with the power cables.

Review of the logic diagrams shows that a fire resulting in loss of either Train A or Train
B power will not impact safe shutdown.



Figure 1 also identifies the cables which would be lost as a result of a fire in areas C, D
and E.

The specifics for each of these areas is as follows:

Area C contains redundant control cables for LPSI pumps, SI-lA and SI-lB. Loss of the
cables would require manual operation of the breakers at the switchgear for these pumps
as needed to support cold shutdown.

Area D contains redundant power cables for the following pumps:

CH-1A CH-AB
SI-lA SI-lB
SI-2A SI-2B

Redundant pumps CH-l C and SI-2C are available for back-up to CH-lA &B and SI-2A
& B. Cables for these pumps are routed outside of the fire area. If a loss of power cables
to both LPSI pumps is postulated, a cold shutdown repair activity to restore power to the
pumps would be required.

In addition, Area D contains power cables for the following MCCs.

MCC-3A2 (LCV-218-3, LCV-218-2, HCV-308)
MCC-3C2 (HCV-265, HCV-268)
MCC-4A2 (HCV-258)
MCC-4C2 (HCV-347)

Loss of power to these MCCs will result in the need to manually operate valves for
alignment of the charging pumps to either the SIRWT or the BASTs. Also operations has
the option of using SI-2C for inventory control if necessary.

Area E contains redundant cables for FW-6 and FW-10. Control cables for FW-6 are
routed over FW-10. A fire in this area is mitigated by a dedicated wet pipe suppression
system installed above FW-10, a barrier installed between FW-6 and FW-10, and a
suppression system installed to protect the cables above the pumps. This configuration is
addressed in the licensing correspondence from 1978 through 1985.

Manual actions discussed above are addressed in Station Operating Procedures, station
training, and were discussed and demonstrated to the audit team during the on-site portion
of the Pilot Inspection.



ATTACHMENT B

An effort was undertaken to evaluate the configuration of Fire Area 32 using the
Significance Determination Process (SDP). Appendix 4 of the Draft Inspection Manual
was applied to perform the initial screening for this condition. The detailed Fire PRA
related information presented herein was taken from the updated analysis for Fire Area 32
(Room 19). The application of the SDP process resulted in the performance of Phase 1,
2, and 3 analyses. The end result of these analyses is the determination that this condition
should be assigned the color 'GREEN'. This conclusion is based on the Phase 1
screening, the calculated core damage frequency (CDF) contribution due to postulated
fire events for the existing configuration of 2.43E-06/yr. In addition, this CDF value was
found to be insensitive to the cable spacing in the range under consideration here. The
CDF as also calculated with all cables having a spacing of at least 10 feet and no
difference in the CDF was observed.

SDP PHASE 1 ANALYSIS

The application of the Phase I screening process concluded that application of the criteria
for Figure 4-3 would allow this issue to be screened. This screening is based on the
availability of diesel driven AFW FW-54 which is not affected by a postulated fire in Fire
Area 32. However, in order to further explore this issue, the analysis proceeded to Phase
2.

SDP PHASE 2 ANALYSIS

The application of the Phase 2 SDP quickly progresses to step 4 of the Phase 2 analysis.
Changes in the spacing of the cable trays could be translated into a measure of the
effectiveness of the automatic fire suppression system. Therefore, a bounding value of '0'
would be selected from Table 5.1. The cumulative fire ignition frequency for Fire Area
32, as obtained from the plant Fire PRA documentation is 5.68E-03/yr. which
corresponds with a likelihood rating of 'C' from Table 5.7. With the likelihood rating of
'C', and input from Table 5.8, it can quickly be concluded that, in the most conservative
case, the condition is not green. To better determine the risk associated with worst case, a
Phase 3 assessment was performed.

SDP PHASE 3 ANALYSIS

The performance of the SDP Phase 3 analysis relies on the detailed analyses performed
for the plant Fire PRA. There are two figures of merit to be addressed in this Phase 3
analysis. One is the calculated cumulative CDF contribution due to postulated fire events
in this fire area given its existing configuration. The other is the change in the estimated



CDF given a plant modification wherein the configuration of the fire area is changed such
that all redundant circuits were separated by at least 10 feet.

Baseline CDFAssessment

The existing Fire PRA analysis for Fire Area 32 (Room 19) is based on the evaluation of
6 specific fire scenarios. These scenarios are summarized below.

Scenario 1 - AFW Pump FW-10 Large Fire with Suppression System Failure

This scenario assumes a large fire event occurs involving the oil contained in FW-10.
The automatic fire suppression system that is installed in the area is assumed to fail. The
key input parameters used to calculation the core damage frequency (CDF) for this
scenario are as follows:

Fire Ignition Frequency 1.88E-04

Fire Severity Factor 0.18

Suppression System Failure Probability 5.0E-02

Conditional Core Damage Probability 5.83E-01

Calculated CDF Contribution 9.86E-07

Scenario 2 -AFW Pump FW-10 Large Fire with Suppression System Success and all
FW-10 Small Fires

This scenario assumes a large fire event occurs involving the oil contained in FW-10.
The automatic fire suppression system that is installed in the area is assumed to succeed.
The resultant consequences are the same as for a postulated small FW-10 fire without
credit for automatic suppression. As such, these two initiator types were combined. The
key input parameters used to calculation the core damage frequency (CDF) for this
scenario are as follows:

Fire Ignition Frequency 1.88E-04

Fire Severity Factor Not considered

Suppression System Failure Probability Not considered

Conditional Core Damage Probability 1.07E-04

Calculated CDF Contribution 2.01E-08

Scenario 3 - AFW Pump FW-6 Large Fire with Suppression System Failure

This scenario assumes a large fire event occurs involving the oil contained in FW-6. The
automatic fire suppression system that is installed in the area is assumed to fail. The key



input parameters used to calculation the core damage frequency (CDF) for this scenario
are as follows:

Fire Ignition Frequency 1.88E-04

Fire Severity Factor 0.18

Suppression System Failure Probability 5.OE-02

Conditional Core Damage Probability 5.83E-01

Calculated CDF Contribution 9.86E-07

Scenario 4- AFW Pump FW-6 Large Fire with Suppression System Success and all FW-
6 Small Fires

This scenario assumes a large fire event occurs involving the oil contained in FW-6. The
automatic fire suppression system that is installed in the area is assumed to succeed. The
resultant consequences are the same as for a postulated small FW-6 fire without credit for
automatic suppression. As such, these two initiator types were combined. The key input
parameters used to calculation the core damage frequency (CDF) for this scenario are as
follows:

Fire Ignition Frequency 1.88E-04

Fire Severity Factor Not considered

.Suppression System Failure Probability -Not considered

Conditional Core Damage Probability 6.20E-06

Calculated CDF Contribution 1.17E-09

Scenario 5 - Air Compressor Large Fire with Suppression System Failure

This scenario assumes a large fire event occurs involving the oil contained in an air
compressor. The automatic fire suppression system that is installed in the area is
assumed to fail. The key input parameters used to calculation the core damage frequency
(CDF) for this scenario are as follows:

Fire Ignition Frequency - total for 3 4.70E-03

Fire Severity Factor 0.18

Suppression System Failure Probability 5.OE-02

Conditional Core Damage Probability 9.64E-03

Calculated CDF Contribution 4.08E-07

Scenario 6 - Air Compressor Large Fire with Suppression System Success and all Small
Fires



This scenario assumes a large fire event occurs involving the oil contained in an air
compressor. The automatic fire suppression system that is installed in the area is
assumed to succeed. The resultant consequences are the same as for a postulated small
air compressor fire without credit for automatic suppression. As such, these two initiator
types were combined. The key input parameters used to calculation the core damage
frequency (CDF) for this scenario are as follows:

Fire Ignition Frequency - total for 3

Fire Severity Factor

Suppression System Failure Probability

Conditional Core Damage Probability

Calculated CDF Contribution

4.70E-03

Not considered

Not considered

6.26E-06

2.01E-08
-

Summary of results:

Scenario 1

Scenario 2

Scenario 3

Scenario 4

Scenario 5

Scenario 6

-.Total Calculated CDF Contribution

Reported CDF Due to all Fires in
IPEEE Submittal

9.86E-07

2.01E-08

9.86E-07

1. 17E-09

4.O8E-07

2.94E-08

2.43E-06

2.78E-05

The cumulative CDF of 2.43E-6/yr. combined with the 5.83E-01 conditional core damage
probability (CCDP) of scenarios I and 3 indicate that this condition is between 'GREEN'
and 'WHITE'. However, it should be noted that scenarios 1 and 3 involve fires
originating at equipment that is normally not operating. The fire ignition frequencies
were calculated using the guidance in the EPRI FIVE Methodology which does not
distinguish between operating and non-operating equipment. As such, it would be
expected that a realistic fire ignition frequency for the AFW pumps which are the ignition
sources for scenarios I and 3 would be much less than the values presented above. The
application of the SDP for the baseline condition indicate that the baseline condition is
between 'GREEN' and 'WHITE'. However, because of the conservatism in the fire
ignition frequency, the baseline condition is considered to be 'GREEN'.

Change in CDF Assessment

The calculation of the overall CDF contribution for this fire area, as presented above,
considers four elements - fire ignition frequency, fire severity factor, suppression system
failure probability, and conditional core damage probability (CCDP). The issue that is



being evaluated in this element of the Phase 3 assessment is the risk significance of the
separation of redundant circuits in this Fire Area. The impact of this condition on the
four elements of the CDF calculation is evaluated by considering a virtual plant
modification wherein the fire area configuration is changed such that the cable spacing is
in the range under consideration - at least 10 feet.

Analysis Element Impacted Discussion

Fire Ignition No The physical spacing of circuits does not alter or
Frequency (F1) otherwise affect the likelihood of a fire event.

Severity Factor (SF) No The physical spacing of circuits does not alter or
othervise affect the severity of the initiating fire
event. The varying consequences of the fire
event due to the spacing of the circuits is
addressed in the resultant CCDP.

Suppression System No The physical spacing of circuits does not alter or
Failure Probability otherwise affect the actuation failure probability

(NSP) of the automatic fire suppression system.
Conditional Core Yes The physical spacing of the circuits could

Damage Probability significantly alter the resultant CCDP for a given
(CCDP) fire event. This is because the extent of damage

. -. _ _ . that occurs for a postulated fire could be
different. These differences could alter the set of
equipment that is available for each of the fire
scenarios.

Based on the information presented above, the change in the CDF for this Fire Area if the
cable spacing were changed to at least 10 feet can be estimated by examining the change
in the corresponding CCDP for each of the fire scenarios. This approach was taken to
eliminate any potential points of contention related to the various analysis parameters.
The change in CDF will therefore be reported as a ratio. This will allow the assessment
to focus on only those parameters which affect the result.

Each of the fire scenarios were examined to determine the potential change in the
calculated CCDP given the identified issue related to circuit separation.

Scenario 1 - AFW Pump FW-10 Large Fire with Suppression System Failure



The CCDP for this scenario is based on a postulated large fire originating at FW-10 with
an assumed failure of the automatic fire suppression system. The analysis was performed
using the fire modeling worksheets from the EPRI FIVE Methodology report. The
analyses were performed based on a heat loss factor of 0.70. The analysis shows that
targets located in the fire plume would be damaged. In addition, the outside of plume
assessment shows a critical radial damage distance of almost 5 feet. This critical radial
distance, when combined with a realistic spill area resulted in the damage of redundant
cable tray even if the area were modified to increase their spacing to at least 10 feet.
Therefore, no change in the CCDP for this scenario occurs if the configuration of this Fire
Area were assumed to be modified such that all circuits were separated by at least 10 feet.

Scenario 2 - AFW Pump FW-10 Large Fire with Suppression System Success and all
FW-10 Small Fires

The CCDP for this scenario is based on a postulated small fire originating at FW-10, and
a postulated large fire originating at FW-10 with an assumed success of the automatic fire
suppression system. The analysis was performed using the fire modeling worksheets
from the EPRI FIVE Methodology report. The analyses were performed based on a heat
loss factor of 0.70. The analysis shows that for a postulated small fire, targets located in
the fire plume higher than 8.3 feet would not be damaged. For a postulated large fire with
successful suppression system actuation, targets located in the fire plume higher than 11.5
feet would not be damaged. Therefore, the damage potential for these fires is limited to
targets located in the fire plume below the heights indicated. Therefore, no change in the

-. CCDP for this, scenario occurs if the configuration of this Fire Area were assumed to
modified such that all circuits were separated by at least 10 feet.

Scenario 3 - AFW Pump FW-6 Large Fire with Suppression System Failure

The CCDP for this scenario is based on a postulated large fire originating at FW-6 with
an assumed failure of the automatic fire suppression system. The analysis was performed
using the fire modeling worksheets from the EPRI FIVE Methodology report. The
analyses were performed based on a heat loss factor of 0.70. The analysis shows that
targets located in the fire plume would be damaged. In addition, the outside of plume
assessment shows a critical radial damage distance of 2.6 feet. This critical radial
distance, when combined with a realistic spill area resulted in the damage of redundant
cable tray even if the area were modified to increase their spacing to at least 10 feet.
Therefore, no change in the CCDP for this scenario occurs if the configuration of this Fire
Area were assumed to modified such that all circuits were separated by at least 10 feet.

Scenario 4- AFW Pump FW-6 Large Fire with Suppression System Success and all FW-
6 Small Fires

The CCDP for this scenario is based on a postulated small fire originating at FW-6, and a
postulated large fire originating at FW-6 with an assumed success of the automatic fire
suppression system. The analysis was performed using the fire modeling worksheets



from the EPRI FIVE Methodology report. The analyses were performed based on a heat
loss factor of 0.70. The analysis shows that for a postulated small fire, targets located in
the fire plume higher than 8 feet would not be damaged. For a postulated large fire with
successful suppression system actuation, targets located in the fire plume higher than 12.7
feet would not be damaged. Therefore, the damage potential for these fires is limited to
targets located in the fire plume below the heights indicated. Therefore, no change in the
CCDP for this scenario occurs if the configuration of this Fire Area were assumed to
modified such that all circuits were separated by at least 10 feet.

Scenario 5 - Air Compressor Large Fire with Suppression System Failure

The CCDP for this scenario is based on a postulated large fire originating at any of the air
compressors with an assumed failure of the automatic fire suppression system. The
analysis was performed using the fire modeling worksheets from the EPRI FIVE
Methodology report. The analyses were performed based on a heat loss factor of 0.70.
The analysis shows that targets located in the fire plume would be damaged. In addition,
the outside of plume assessment shows a critical radial damage distance of 6.4 feet. This
critical radial distance, when combined with a realistic spill area resulted in the damage of
redundant cable tray even if the area were modified to increase their spacing to at least 10
feet. Therefore, no change in the CCDP for this scenario occurs if the configuration of
this Fire Area were assumed to modified such that all circuits were separated by at least
10 feet.

-Scenario 6 - Air Compressor.Large Fire with Suppression System Success and all Small
Fires

The CCDP for this scenario is based on a postulated small fire originating at any of the air
compressors, and a postulated large fire originating at any of the air compressors with an
assumed success of the automatic fire suppression system. The analysis was performed
using the fire modeling worksheets from the EPRI FIVE Methodology report. The
analyses were performed based on a heat loss factor of 0.70. The analysis shows that for
a postulated small fire, targets located in the fire plume higher than 9 feet would not be
damaged. For a postulated large fire with successful suppression system actuation,
targets located in the fire plume higher than 16 feet would not be damaged. Therefore,
the damage potential for these fires is limited to targets located in the fire plume below
the heights indicated. Therefore, no change in the CCDP for this scenario occurs if the
configuration of this Fire Area were assumed to modified such that all circuits were
separated by at least 10 feet.

Based on the Phase 3 assessment presented above, there is no expected change in the
calculated CDF for this fire area due to the identified separation issue. The existing
calculated CDF for this fire area of 2.43E-6/yr. would remain unchanged even if a virtual
plant modification were to be applied wherein all redundant circuits were separated by at
least 10 feet. Since no change in the fire area CDF resulted fr6m the identified circuit



separation issue, and the baseline configuration assessment was assigned a color of
'GREEN', this condition is considered 'GREEN'.


