
December 27, 2011 
 
 
Matthew W. Sunseri, President and  
  Chief Executive Officer 
Wolf Creek Nuclear Operating Corporation 
P.O. Box 411 
Burlington, KS  66839 
 
SUBJECT: WOLF CREEK GENERATING STATION - NRC TRIENNIAL FIRE INSPECTION 

REPORT (05000482/2011007) 
 
Dear Mr. Sunseri: 
 
On December 12, 2011, the U.S. Nuclear Regulatory Commission (NRC) completed an 
inspection at your Wolf Creek facility.  The enclosed inspection report documents the inspection 
results, which were discussed in an exit meeting on December 12, 2011, with Mr. G. Sen, 
Regulatory Affairs Manager, and other members of your staff.  
 
The inspection examined activities conducted under your license as they relate to safety and 
compliance with the Commission’s rules and regulations and with the conditions of your license.  
The team reviewed selected procedures and records, observed activities, and interviewed 
personnel. 
 
Four NRC-identified findings of very low safety significance (Green) were identified during this 
inspection.  Three of these findings were determined to involve violations of NRC requirements.  
Further, two licensee-identified violations, which were determined to have very low safety 
significance, are listed in this report.  The NRC is treating these violations as non-cited 
violations consistent with Section 2.3.2 of the NRC Enforcement Policy.   
 
If you contest any non-cited violation in this report, you should provide a written response within 
30 days of the date of this inspection report, with the basis for your denial, to the Nuclear 
Regulatory Commission, ATTN.: Document Control Desk, Washington, D.C. 20555-0001; with 
copies to the Regional Administrator, Region IV; the Director, Office of Enforcement, United 
States Nuclear Regulatory Commission, Washington, D.C. 20555-0001; and the NRC Senior 
Resident Inspector at the Wolf Creek Generating Station.  If you disagree with the 
characterization of any finding in this report, you should provide a response within 30 days of 
the date of this inspection report, with the basis for your disagreement, to the Regional 
Administrator, Region IV, and the NRC Resident Inspector at Wolf Creek.  The information you 
provide will be considered in accordance with Inspection Manual Chapter 0305. 
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In accordance with 10 CFR 2.390 of the NRC’s “Rules of Practice,” a copy of this letter, its 
enclosure, and your response (if any) will be available electronically for public inspection in the 
NRC Public Document Room or from the Publicly Available Records (PARS) component of the 
NRC’s document system (ADAMS).  ADAMS is accessible from the NRC Website at 
http://www.nrc.gov/reading-rm/adams.html (the Public Electronic Reading Room). 
 

Sincerely, 
 
      /RA/  

John Mateychick for 
Geoffrey Miller, Chief 
Engineering Branch 2 
Division of Reactor Safety 
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License:  NPF-42 
 
Enclosure:  Inspection Report No. 05000482/2011007 
        w/Attachment:  Supplemental Information 
 
cc w/Enclosure: 

via electronic distribution  
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ENCLOSURE 
 

U.S. NUCLEAR REGULATORY COMMISSION 
REGION IV 

 
 

Docket: 50-482 

License: NPF-42 

Report Nos.: 05000482/2011007 

Licensee: Wolf Creek Nuclear Operating Corporation 

Facility: Wolf Creek Generating Station 

Location: 1550 Oxen Lane NE 
Burlington, Kansas  

Dates: October 17 to December 12, 2011 

Team Leader: G. Pick, Senior Reactor Inspector, Engineering Branch 2 

Inspectors: J. Mateychick, Senior Reactor Inspector, Engineering Branch 2 
S. Alferink, Reactor Inspector, Engineering Branch 2 
B. Correll, Reactor Inspector, Engineering Branch 2 

Approved By: Geoffrey Miller, Chief 
Engineering Branch 2 
Division of Reactor Safety 
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SUMMARY OF FINDINGS 
 
IR 05000482/2011007; 10/17 – 12/12/2011; Wolf Creek Nuclear Operating Corporation; Wolf 
Creek Generating Station; Triennial Fire Protection Team Inspection   
 
This report covered a 2 week onsite triennial fire protection team inspection by specialist 
inspectors from Region IV.  Four Green findings, three of which were non-cited violations, were 
identified.  The significance of most findings is indicated by their color (Green, White, Yellow, 
Red) using Inspection Manual Chapter 0609, “Significance Determination Process.”  Findings 
for which the significance determination process does not apply may be Green or be assigned a 
severity level after NRC management review.  The NRC’s program for overseeing the safe 
operation of commercial nuclear power reactors is described in NUREG-1649, “Reactor 
Oversight Process,” Revision 4, dated December 2006. 
 
A. NRC-Identified and Self-Revealing Findings 

 
Cornerstone: Mitigating Systems 

• Green.  The team identified a finding because the licensee was not fully testing the 
isolation function of local transfer switches located at motor control center breakers 
for individual components.  As a result, the licensee was not performing periodic 
verifications to confirm that local control circuits would be isolated from the effects 
of fire damage caused by a control room fire.  The licensee documented this 
deficiency in Condition Report 045434.   

 
The failure to maintain adequate written procedures covering fire protection 
program implementation was a performance deficiency.  Specifically, the licensee 
failed to ensure that component specific transfer switch testing procedures verified 
proper circuit isolation from the control room in the event of a control room fire.  
The performance deficiency was more than minor because it was associated with 
the procedure quality attribute of the Mitigating Systems Cornerstone and 
adversely affected the cornerstone objective of ensuring the availability, reliability, 
and capability of systems that respond to initiating events to prevent undesirable 
consequences.  The team evaluated the finding using Inspection Manual 
Chapter 0609, Appendix F, “Fire Protection Significance Determination Process,” 
because it affected fire protection defense-in-depth strategies involving post-fire 
safe shutdown.  Using Appendix F, Attachment 2, “Degradation Rating Guidance 
Specific to Various Fire Protection Program Elements,” the team determined that 
the finding constituted a low degradation of the safe shutdown area since the 
control room isolation feature is expected to display nearly the same level of 
effectiveness and reliability as it would had the degradation not been present.  This 
finding screened as having very low safety significance (Green).  Since the failure 
to test the isolation function had not been verified since initial installation, the team 
determined that this failure did not reflect current performance (Section 1R05.05.1).   
 

• Green.  The team identified a non-cited violation of Technical Specification 5.4.1.d 
for the failure to implement and maintain adequate written procedures covering fire 
protection program implementation.  Specifically, the team identified two examples 
where the licensee failed to maintain an alternative shutdown procedure that 
ensured operators would prevent overfilling the pressurizer and steam generators, 
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respectively.  The licensee documented this deficiency in Condition 
Report 045442.   

 
The failure to maintain adequate written procedures covering fire protection 
program implementation was a performance deficiency.  The performance 
deficiency was more than minor because it was associated with the protection 
against external events (fire) attribute of the Mitigating Systems Cornerstone and it 
adversely affected the cornerstone objective of ensuring the availability, reliability, 
and capability of systems that respond to initiating events to prevent undesirable 
consequences.  The team evaluated the significance of this finding using Manual 
Chapter 0609, Appendix F, “Fire Protection Significance Determination Process,” 
because the performance deficiency affected fire protection defense-in-depth 
strategies involving post-fire safe shutdown systems.  A senior reactor analyst 
performed a Phase 3 evaluation and determined this finding had very low risk 
significance based upon a bounding analysis (Green).  This finding did not reflect 
current licensee performance (Section 1R05.05.2).    

 
• Green.  The team identified a non-cited violation of License Condition 2.C(5) 

because the licensee failed to implement and maintain in effect all provisions of the 
approved fire protection program.  Specifically, the licensee failed to properly 
analyze for fire damage in the form of shorts-to-ground related to the residual heat 
removal Train B refueling water storage tank suction valve and the pressurizer 
power-operated relief valves.  Certain postulated shorts-to-ground could spuriously 
actuate these valves such that safe shutdown would be impacted.  The licensee 
documented these deficiencies in Condition Reports 044912 and 045452, 
respectively.   

 
The failure to protect the residual heat removal Train B suction cables and the 
pressurizer power operated relief valve cables against all modes of cable failure 
during post-fire safe shutdown circuit analysis was a performance deficiency.  The 
performance deficiency was more than minor because it was associated with the 
design control attribute of the Mitigating Systems Cornerstone and adversely 
affected the cornerstone objective to ensure the availability, reliability, and 
capability of systems that respond to initiating events to prevent undesirable 
consequences.   

 
The team used Manual Chapter 0609, Appendix F, “Fire Protection Significance 
Determination Process,” because the performance deficiency affected fire 
protection defense-in-depth strategies involving post-fire safe shutdown.  The team 
categorized the finding as having a high degradation rating because the post-fire 
safe shutdown analysis was not complete.  Because the Phase 1 screening criteria 
were not met, the team performed a Phase 2 analysis.  The team walked down the 
affected fire area for each example as part of the Phase 2 quantitative screening.  
The team identified fire ignition sources and targets, and specific fire growth and 
damage scenario combinations for each example.  The sum of the conditional core 
damage frequencies for the fire scenarios was 5.15E-7/year, which bounded the 
total change in core damage frequency associated with this performance 
deficiency.   

 
This performance deficiency had a cross-cutting aspect in the area of human 
performance associated with decision making because the licensee did not use 
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conservative assumptions during their design review process.  Specifically, the 
licensee did not follow industry guidance related to performing a circuit analysis 
[H.1(b)] (Section 1R05.06).   

 
• Green.  The team identified a non-cited violation of License Condition 2.C(5) 

because the licensee failed to implement and maintain in effect all provisions of the 
approved fire protection program.  Specifically, the licensee failed to provide an 
adequate procedure for performing cold shutdown repairs required for post-fire 
safe shutdown.  The licensee documented the deficiencies in Condition 
Reports 045397 and 045417.   

 
The failure to ensure that Procedure OFN RP-017A, “Hot Standby to Cold 
Shutdown from Outside the Control Room Due To Fire,” Revision 0, could be 
implemented as written was a performance deficiency.  The performance 
deficiency was more than minor because it was associated with the procedure 
quality attribute of the Mitigating Systems Cornerstone and it adversely affected the 
cornerstone objective of ensuring the availability, reliability, and capability of 
systems that respond to initiating events (fire) to prevent undesirable 
consequences.  The finding was evaluated for safety significance using NRC 
Inspection Manual Chapter 0609, Appendix F, “Fire Protection Significance 
Determination Process.”  Since the finding was related to the ability to achieve and 
maintain cold shutdown, the finding screened to Green in Phase 1.   

 
This performance deficiency had a cross-cutting aspect in the area of human 
performance associated with resources because the licensee did not prepare an 
accurate and up-to-date procedure that assured nuclear safety.  Specifically, 
personnel did not verify that the steps in the revised procedure could be performed 
as written and that the components had proper labeling [H.2(c)] (Section 1R05.10).   

 
B. Licensee-Identified Violations 

 
Violations of very low safety significance that were identified by the licensee have been 
reviewed by the team.  Corrective actions taken or planned by the licensee have been 
entered into the corrective action program.  These violations and their corrective action 
tracking numbers are listed in Section 4OA7 of this report. 
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REPORT DETAILS 
 
1. REACTOR SAFETY 

 
Cornerstones: Initiating Events, Mitigating Systems, and Barrier Integrity 
 

1R05 Fire Protection (71111.05T) 
 
This report presents the results of a triennial fire protection inspection conducted in 
accordance with NRC Inspection Procedure 71111.05T, “Fire Protection Triennial,” at 
the Wolf Creek facility.  The inspection team evaluated the implementation of the 
approved fire protection program in selected risk-significant areas, with an emphasis on 
the procedures, equipment, fire barriers, and systems that ensure the post-fire capability 
to safely shutdown the plant. 
 
Inspection Procedure 71111.05T requires the selection of three to five fire areas for 
review.  The team used the fire hazards analysis section of the Wolf Creek Individual 
Plant Examination of External Events to select the following three risk-significant fire 
areas (inspection samples) for review:   
 

• Fire Area A-22 Train A Control Room Air Conditioning Unit 
• Fire Area A-27 Reactor Trip Switchgear Room 
• Fire Area C-10 South Electrical Chase – 2000’ Elevation 

 
The team evaluated the licensee’s fire protection program using the applicable 
requirements, which included plant Technical Specifications, Operating License 
Condition 2.C(5), NRC safety evaluations, 10 CFR 50.48, and Branch Technical 
Position 9.5-1.  The team also reviewed related documents that included the Final Safety 
Analysis Report, Section 9.5; the fire hazards analysis; and the post-fire safe shutdown 
analysis. 
 
Specific documents reviewed by the team are listed in the attachment.  Three inspection 
samples were completed. 
 

.01 Protection of Safe Shutdown Capabilities 
 

a. Inspection Scope 
 
The team reviewed the piping and instrumentation diagrams, post-fire safe shutdown 
equipment list, post-fire safe shutdown design basis documents, and the post-fire safe 
shutdown analysis to verify that the licensee properly identified the components and 
systems necessary to achieve and maintain safe shutdown conditions in response to 
fires in the selected fire areas.  The team observed walkdowns of the procedures used 
for achieving and maintaining safe shutdown in the event of a fire to verify that the 
procedures properly implemented the post-fire safe shutdown analysis provisions. 
 
For each of the selected fire areas, the team reviewed the separation of redundant 
post-fire safe shutdown cables, equipment, and components located within the same fire 
area.  The team also reviewed the method used to meet the requirements of 
10 CFR 50.48; Branch Technical Position 9.5-1, Appendix A; and 10 CFR Part 50, 
Appendix R, Section III.G.  Specifically, the team evaluated whether at least one 
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post-fire safe shutdown success path remained free of fire damage in the event of a fire.  
In addition, the team verified that the licensee met applicable license commitments. 
 

b. Findings 
 
No findings were identified. 
 

.02 Passive Fire Protection 
 

a. Inspection Scope 
 
The team walked down accessible portions of the selected fire areas to observe the 
material condition and configuration of the installed fire area boundaries (including walls, 
fire doors, fire penetrations, and fire dampers) and verify that the electrical raceway fire 
barriers were appropriate for the fire hazards in the area.  The team compared the 
installed configurations to the approved construction details, supporting fire tests, and 
applicable license commitments. 

 
The team reviewed installation, repair, and qualification records for a sample of 
penetration seals to ensure the fill material possessed an appropriate fire rating and that 
the installation met the design configuration.  The team also reviewed similar records for 
the rated fire wraps to ensure the material possessed an appropriate fire rating and that 
the installation met the design configuration. 
 

b. Findings 
 
No findings were identified. 
 

.03 Active Fire Protection 
 

a. Inspection Scope 
 
The team reviewed the design, maintenance, testing, and operation of the fire detection 
and suppression systems in the selected fire areas.  The team verified that the automatic 
detection systems and the manual and automatic suppression systems were installed, 
tested, and maintained in accordance with the National Fire Protection Association code 
of record or approved deviations, and that each suppression system was appropriate for 
the hazards in the selected fire areas. 
 
The team walked down accessible portions of the detection and suppression systems in 
the selected fire areas.  The team also walked down major system support equipment in 
other areas (e.g., fire pumps and Halon supply systems) to assess the material condition 
of these systems and components.  
 
The team reviewed the electric fire pump flow and pressure tests to verify that the pump 
met its design requirements.  The team verified that corrective actions for Non-cited 
Violation 05000482/2008010-02, “Failure to Ensure a Fire Pump Would Automatically 
Start for One Fire Area,” were completed.  The team reviewed the testing of the flow 
characteristics (Hazen-Williams coefficient) of the fire protection piping used to monitor 
for system degradation.  The team also reviewed the Halon suppression functional tests 
to verify that the system capability met the design requirements. 
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The team assessed the fire brigade capabilities by reviewing training, qualification, and 
drill critique records.  The team also reviewed pre-fire plans and smoke removal plans 
for the selected fire areas to determine if appropriate information was provided to fire 
brigade members and plant operators to identify safe shutdown equipment and 
instrumentation and to facilitate suppression of a fire that could impact post-fire safe 
shutdown capability.  In addition, the team inspected fire brigade equipment to determine 
operational readiness for fire fighting. 
 
The team observed an unannounced fire drill, conducted on November 2, 2011, and the 
subsequent drill critique.  The team used the guidance contained in Inspection 
Procedure 71111.05AQ, “Fire Protection Annual/Quarterly.”  The team observed fire 
brigade members fight a simulated fire in the fuel handling building, located in the 
radiological controlled area.  The team verified that licensee personnel:  identified 
problems, openly discussed them in a self-critical manner at the drill debrief, and 
identified appropriate corrective actions.  Specific attributes evaluated were:  (1) proper 
wearing of turnout gear and self-contained breathing apparatus; (2) proper use and 
layout of fire hoses; (3) employment of appropriate fire fighting techniques; (4) sufficient 
firefighting equipment was transported to the scene; (5) effectiveness of fire brigade 
leader communications, command, and control; (6) smoke removal operations; 
(7) utilization of pre-planned strategies; (8) adherence to the pre-planned drill scenario; 
and (9) drill objectives. 

 
b.  Findings 

 
No findings were identified. 
 

.04 Protection from Damage from Fire Suppression Activities 
 

a. Inspection Scope 
 
The team performed plant walkdowns and document reviews to verify that redundant 
trains of systems required for hot shutdown, which are located in the same fire area, 
would not be subject to damage from fire suppression activities or from the rupture or 
inadvertent operation of fire suppression systems.  Specifically, the team verified that: 
 

• A fire in one of the selected fire areas would not directly, through production of 
smoke, heat, or hot gases, cause activation of suppression systems that could 
potentially damage all redundant safe shutdown trains. 
 

• A fire in one of the selected fire areas or the inadvertent actuation or rupture of a 
fire suppression system would not directly cause damage to all redundant trains 
(e.g., sprinkler-caused flooding of other than the locally affected train). 
 

• Adequate drainage is provided in areas protected by water suppression systems. 
 

b. Findings 
 
No findings were identified. 
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.05 Alternative Shutdown Capability 
 

a. Inspection Scope 
 
Review of Methodology 
 
The team reviewed the post-fire safe shutdown analysis, operating procedures, piping 
and instrumentation diagrams, electrical drawings, the Final Safety Analysis Report, and 
other supporting documents to verify that hot and cold shutdown could be achieved and 
maintained from outside the control room for fires that require evacuation of the control 
room, with or without offsite power available. 
 
The team conducted plant walkdowns to verify that the plant configuration was 
consistent with the description contained in the post-fire safe shutdown and fire hazards 
analyses.  The team focused on ensuring the adequacy of systems selected for 
reactivity control, reactor coolant makeup, reactor decay heat removal, process 
monitoring instrumentation, and support system functions. 
 
The team also verified that the systems and components credited for post-fire safe 
shutdown would remain free from fire damage.  Finally, the team verified that the 
transfer of control from the control room to the alternative shutdown location would not 
be affected by fire induced circuit faults (e.g., by the provision of separate fuses and 
power supplies for alternative shutdown control circuits). 
 
Review of Operational Implementation 
 
The team verified that licensed and non-licensed operators received training on 
alternative shutdown procedures.  The team verified that sufficient personnel to perform 
post-fire safe shutdown actions were trained and available onsite at all times, exclusive 
of those assigned as fire brigade members. 
 
A walkthrough of the post-fire safe shutdown procedure with licensed and non-licensed 
operators was performed to determine the adequacy of the procedure.  The team 
verified that the operators could be reasonably expected to perform specific actions 
within the time required to maintain plant parameters within specified limits (i.e., those 
expected to occur in response to a loss of offsite power).  Time critical actions that were 
verified included restoring electrical power, establishing control at the auxiliary shutdown 
and local shutdown panels, establishing reactor coolant makeup, and establishing decay 
heat removal. 
 
The team reviewed manual actions to ensure that they had been properly reviewed and 
approved and that the actions could be implemented in accordance with plant 
procedures in the time necessary to support the post-fire safe shutdown method for each 
fire area. 
 
The team also reviewed the periodic testing of the alternative shutdown transfer 
capability and instrumentation and control functions to verify that the tests were 
adequate to demonstrate the functionality of the alternative shutdown capability. 
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b. Findings 
 

   .1 Introduction.  The team identified a Green finding because the licensee was not fully 
testing the isolation function of local transfer switches located at motor control centers 
for individual components.  As a result, the licensee was not performing periodic 
verifications to confirm that local control circuits would be isolated from the effects of fire 
damage caused by a control room fire.  The licensee documented this deficiency in 
Condition Report 045434.   
 
Description.  In the event the control room must be evacuated, the operators transfer 
control of post-fire safe shutdown equipment to the auxiliary shutdown panel and other 
locations in the plant.  Alignment for alternative shutdown operation is accomplished via 
a series of transfer switches to (1) transfer control of selected equipment to the auxiliary 
shutdown panel, (2) reposition selected components to the desired post-fire safe 
shutdown position, and (3) isolate the control room portions of the circuits.  The isolation 
function of the transfer switches was required only for control room evacuation because 
of a fire.  The isolation function was designed to ensure that fire damage will not prevent 
local operation of equipment needed to achieve safe shutdown of the plant.   
 
Procedure AP 10-100, “Fire Protection Program,” Revision 16, described the approved 
fire protection program.  This procedure specified that the approved fire protection 
program required several items needed to maintain post-fire safe shutdown capability.  
Specifically, the approved fire protection program:  (1) specified that a combination of 
systems, procedures, and personnel ensured post-fire safe shutdown 
capability (Step 4.8.1) and (2) established an alternate shutdown procedure for 
transitioning the reactor to hot standby for a fire in the control room (Step 6.6.2).   
 
The team determined that Safety Evaluation Report Supplement 5, Section 9.5.1.5, 
“Alternate Shutdown,” described nine isolation switches related to post-fire safe 
shutdown components not located on the auxiliary shutdown panel.  The supplemental 
safety evaluation report described that the isolation switches had to be manipulated to 
ensure components were isolated from the effects of fire damage from a control room 
fire and ensure post-fire safe shutdown of the plant.   
 
The team determined that Procedure STN RP-001, “Remote Shutdown Norm/Iso Switch 
Test,” Revision 12, and Procedure STN RP-002H, “Essential Service Water to Train B to 
CCW (component cooling water) Heat Exchanger B Isolation Switch Test,” 
Revision 0,tested the transfer switches located on local components other than the 
auxiliary shutdown panel but did not verify the isolation function.  The team determined 
that the other procedures that tested the transfer function at the motor control centers 
would need to be reviewed to determine the extent of condition.   
 
The team reviewed several equipment schematics and determined that these testing 
procedures did not ensure that all necessary contacts have operated (opened) to isolate 
the control room portions of the circuit.  The licensee used Electroswitch Series 24 
switches.  The team determined a possible failure mode could exist such that a deck of 
contacts would not rotate properly causing all contacts on the associated deck to fail to 
operate.  The team identified a performance deficiency because the test procedures 
failed to identify that all decks of contacts have operated and ensured isolation from the 
control room in the event of a fire.   
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The team determined that the licensee had self-identified the need to correct this 
condition in June 2010.  Specifically, the licensee reviewed industry operating 
experience related to a failure to appropriately test the isolation function of auxiliary 
shutdown panel transfer switches.  Following review of this industry information, the 
licensee documented in Condition Report 026253 that the transfer switch testing 
procedures, Procedure STN RP-001, “Auxiliary Shutdown Panel Control Switch Test,” 
Revision 19B and the series of Procedures STN RP-002A through J should be revised 
“to ensure all isolation switch contacts move to the required position when the isolation 
hand switches are actuated and that all control room and automatic functions return to 
normal when the isolation hand switches are returned to the normal position.”   
 
Even though the licensee recognized that their transfer switch testing did not effectively 
verify isolation from the control room, other licensee organizations decided not to 
implement the design.  Consequently, the licensee opted to not modify the testing 
procedures and closed Condition Report 026253 with no further action taken for these 
recommendations.  The team determined that this was a missed opportunity to correct 
this long-standing failure to verify that the transfer switches isolated the control room.   
 
The approved fire protection program specified (1) that all active and passive fire 
protection features designed to maintain at least one train of post-fire safe shutdown 
components remained free of fire damage following a fire (Step 2.1) and (2) that a 
combination of systems, procedures, and personnel provided for post-fire safe shutdown 
capability and testing (Step 4.8.1).  The team determined that the procedure did not list 
any test procedures related to testing the transfer switches nor did the procedure 
discuss the need to test the isolation function even though the program required that all 
active and passive fire protection features be tested.   
 
The team determined that Technical Specification Amendment 15, dated February 24, 
1988, allowed the licensee to remove the fire protection program requirements from the 
Technical Specifications, with the exception of the fire brigade, remote shutdown panel 
testing, and fire protection audit requirements.  The team determined that this Technical 
Specification amendment specified that testing of the auxiliary shutdown panel switches 
clearly included the fire protection isolation function as well as other reasons for an 
uninhabitable control room.   
 
As specified in Technical Specifications, the licensee conducted transfer/isolation switch 
testing at the auxiliary shutdown panel using Procedure STS RP-004.  The team verified 
that this procedure properly tested the transfer and isolation functions of the transfer 
switches located on the auxiliary shutdown panel.  From review of the testing 
requirements contained in the Technical Specification Surveillance Requirement 3.3.4.2 
bases, the team determined that the specification focused on control room abandonment 
without discussing the added requirements related to isolation of post-fire safe shutdown 
circuits.  The team determined the failure to list Procedure STS RP-004, 
Procedure STN RP-001, and the Procedures STN-002A through J within the body of 
Procedure AP 10-100 a performance deficiency.  The team determined the failure to list 
the transfer/isolation switch procedures resulted in a minor violation.  The team further 
determined this minor violation was related to inadequate control of transfer switch 
testing in the approved fire protection program and was a contributing factor to the 
above described finding.   
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Analysis.  The failure to maintain adequate written procedures covering fire protection 
program implementation was a performance deficiency.  Specifically, the licensee failed 
to ensure that component specific transfer switch testing procedures verified proper 
circuit isolation from the control room in the event of a control room fire.  The 
performance deficiency was more than minor because it was associated with the 
procedure quality attribute of the Mitigating Systems Cornerstone and adversely affected 
the cornerstone objective of ensuring the availability, reliability, and capability of systems 
that respond to initiating events to prevent undesirable consequences.   
 
The team evaluated the finding using Inspection Manual Chapter 0609, Appendix F, 
“Fire Protection Significance Determination Process,” because it affected fire protection 
defense-in-depth strategies involving post-fire safe shutdown.  Using Appendix F, 
Attachment 2, “Degradation Rating Guidance Specific to Various Fire Protection 
Program Elements,” the team determined that the finding constituted a low degradation 
of the safe shutdown area since the control room isolation feature is expected to display 
nearly the same level of effectiveness and reliability as it would had the degradation not 
been present.  This finding had very low safety significance (Green).  Since the failure to 
test the isolation function had not been verified since initial installation, the team 
determined that this failure did not reflect current performance 
 
Enforcement.  No violation of NRC requirements was identified for failure to test the 
isolation function of the transfer switches.  The licensee documented this deficiency in 
their corrective action program as Condition Report 045434.  Because this finding did 
not involve a violation of regulatory requirements and had very low safety significance 
(Green), it is identified as a finding:  FIN 05000482/2011007-01, Failure to Verify 
Isolation of Associated Circuits on Isolation Switches.   
 

   .2 Introduction.  The team identified a Green non-cited violation of Technical 
Specification 5.4.1.d for the failure to implement and maintain adequate written 
procedures covering fire protection program implementation.  Specifically, the team 
identified two examples where the licensee failed to maintain an alternative shutdown 
procedure that ensured operators would prevent overfilling the pressurizer and steam 
generators, respectively.  The licensee documented this deficiency in Condition 
Report 045442.   
 
Description.  Operations personnel used Procedure OFN RP-017, “Control Room 
Evacuation,” Revision 39, to shut down the reactor at the auxiliary shutdown panel and 
other control stations outside of the control room in the event a control room fire required 
evacuation of the control room.  This procedure provided alternative methods to maintain 
several post-fire safe shutdown functions, including reactor coolant inventory and decay 
heat removal.  The procedure controlled reactor coolant inventory by maintaining the 
pressurizer level and pressure within prescribed limits and controlled decay heat 
removal by using auxiliary feedwater flow to two of the four steam generators.   
 
The team performed a timed walkthrough of the alternative shutdown procedure.  Based 
on the timed walkdown results, the team identified two alternative shutdown scenarios 
where the procedure failed to provide operators with appropriate guidance.  The first 
scenario failed to ensure operators controlled make-up water flow in order to prevent 
overfilling the pressurizer.  In the second scenario, the procedure failed to have 
operators control auxiliary feedwater flow for decay heat removal and prevent overfilling 
the steam generators.    
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Scenario 1:  Potential Overfilling of the Pressurizer 
 
The first example involved a control room fire with the spurious actuation of a single 
pressurizer power-operated relief valve.  In this scenario, the open pressurizer 
power-operated relief valve rapidly depressurizes the reactor coolant system and a 
safety injection signal occurs approximately 40 seconds after the reactor trip.  The safety 
injection signal causes both safety-related charging pumps to start and both boron 
injection tank outlet valves to open. 
 
Based on the timed walkdown, the team determined that operators would stop the 
Train B charging pump in 7 minutes, restart the Train B charging pump in 26 minutes, 
and would be available to stop the Train A charging pump at some point after 
26 minutes.  Using these times, the licensee determined that the pressurizer would 
reach 100 percent indicated level at 31 minutes and go solid at 34 minutes. 
 
The alternative shutdown procedure provided instructions for operators to control 
pressurizer level by throttling charging flow through the Train B boron injection tank 
outlet valve.  The team determined that this action would not be successful since the 
safety injection signal opens the boron injection tank outlet valves for both trains in 
separate flow paths.  Further, the the alternative shutdown procedure did not provide 
instructions for operators to deenergize and close the Train A boron injection tank outlet 
valve.  The team concluded that the operators might not recognize the need to take 
these actions prior to the pressurizer overfilling.  The licensee implemented a fire watch 
as compensatory action.   
 
The team reviewed Calculation SA-08-006, “RETRAN-3D Post-Fire Safe Shutdown 
(PFSSD) Consequence Evaluation for a Postulated Control Room Fire,” Revision 2, 
which contained the thermal-hydraulic analysis for a control room fire.  This calculation 
analyzed the plant response to a set of spurious actuations.  The team noted that this 
calculation failed to examine any detrimental effects that could occur from an inadvertent 
safety injection cause by fire-induced spurious actuation.    
 
Scenario 2:  Potential Overfilling of the Steam Generators 
 
The second example involved a control room fire with the failure to close the main steam 
isolation valves prior to evacuating the control room.  In this scenario, the open main 
steam isolation valves provided steam to the turbine-driven main feedwater pumps, 
which continue to inject feedwater into the steam generators.  The licensee determined 
that the steam generators could overfill in 3 minutes with main feedwater injecting.  The 
loss of heat removal capability with all steam generators no longer steaming would 
negatively impact the ability to remove decay heat.  Also, overflow into the main steam 
lines could also disable the turbine-driven auxiliary feedwater pump once water flowed 
down the steam supply line.  The licensee relied upon the turbine-driven auxiliary 
feedwater pump for post-fire safe shutdown decay heat removal.   
 
The alternative shutdown procedure directed operators to close the main steam isolation 
valves from the control room.  The procedure also directed the operators to perform a 
backup local action to ensure the main steam isolation valves were closed by unplugging 
amphenol connectors on the valves.  Since the main feedwater pumps were turbine-
driven, closing the main steam isolation valves would stop the main feedwater pumps.  
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Based on the timed walkdown, the team determined that operators would be able to 
complete the backup action to close the main steam isolation valves and stop the main 
feedwater pumps at 22 minutes. 
 
The team determined that Calculation SA-08-006 analyzed the plant response to several 
spurious actuations that included the main steam isolation valves remaining open.  The 
team noted that the two scenarios involving the main steam isolation valves remaining 
open indicated that main feedwater stopped immediately.  The team determined 
Calculation XX-E-013, “Post-Fire Safe Shutdown (PFSSD) Analysis,” Revision 2, 
provided the assumptions used in the thermal-hydraulic analysis in 
Calculation SA-08-006.  Assumption 3-A-4 stated that a loss of automatic functions was 
assumed for control room fire scenarios.   
 
The team discussed the thermal-hydraulic analysis with the responsible engineer and 
determined that the analysis assumed that the main feedwater pumps stopped on the 
feedwater isolation signal from a reactor trip and low Tavg signal.  The team noted that 
this was an automatic actuation signal and was inconsistent with the assumptions of the 
approved fire protection program discussed in Calculation XX-E-013.  
 
The team reviewed the fire protection licensing basis and concluded the approved fire 
protection program did not credit main steam isolation valve closure from the control 
room.  The licensing basis stated, in part, “With regards to control room evacuation, the 
only operation that is allowed prior to leaving the control room is a reactor scram.  All 
other actions required for hot shutdown must be accomplished from outside the control 
room.”  The licensee implemented a fire watch as compensatory action.   
 
In addition, the team determined that reenergization of two solenoids resulting from fire 
damage (e.g., hot shorts) could cause each main steam isolation valve to reopen and 
render the manual action ineffective.  Generic Letter 86-10, “Implementation of Fire 
Protection Requirements,” Item 3.8.4, provided guidelines related to actions being taken 
in the control room prior to evacuation.  Specifically, “for any additional control room 
actions deemed necessary prior to evacuation, a demonstration of the capability of 
performing such actions would have to be provided.  Additionally, assurance would have 
to be provided that such actions could not be negated by subsequent spurious actuation 
signals resulting from the postulated fire.”  Consequently, since fire damage could result 
in spurious actuation signals negating the main steam isolation valve closure, the team 
had concerns that any Generic Letter 86-10 evaluation that approved taking additional 
control room actions would be adverse to the existing approved fire protection program.   
 
Analysis.  The failure to maintain adequate written procedures covering fire protection 
program implementation was a performance deficiency.  The performance deficiency 
was more than minor because it was associated with the protection against external 
events (fire) attribute of the Mitigating Systems Cornerstone and it adversely affected the 
cornerstone objective of ensuring the availability, reliability, and capability of systems 
that respond to initiating events to prevent undesirable consequences. 
 
The team evaluated the significance of this finding using Manual Chapter 0609, 
Appendix F, because the performance deficiency affected fire protection defense-in-
depth strategies involving post-fire safe shutdown systems.  A senior reactor analyst 
performed a Phase 3 evaluation to determine the risk significance of this finding since 
the performance deficiency involved alternative shutdown scenarios that led to control 
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room evacuation.  The analyst performed a bounding evaluation for each example 
separately to determine an upper limit for the change in core damage frequency. 
 
The senior reactor analyst assigned a generic fire ignition frequency for the control room 
(FIFCR), which was slightly higher than the value in Calculation AN-95-029, “Control 
Room Fire Analysis,” Revision 1.  The analyst multiplied the fire ignition frequency by a 
severity factor (SF) and by a non-suppression probability indicating that operators failed 
to extinguish the fire within 20 minutes assuming a 2 minute detection that required a 
control room evacuation (NPCRE).  The resulting control room evacuation frequency 
(FEVAC) that could be utilized was: 
 
FEVAC  = FIFCR * SF * NPCRE 
 
  = 1.09E-2/year * 0.1 * 1.30E-2 
 
  = 1.42E-5/year 
 
Using this generic control room evacuation frequency, the analyst determined the 
potential for evacuating the control room in response to a fire affecting cabinets that 
contained the circuits related to the pressurizer power-operated relief valves and the 
steam generators separately.   
 
Scenario 1:  Potential Overfilling of the Pressurizer 
 
The control room has a total of 103 cabinets.  The analyst determined that a single fire in 
five of these cabinets could lead to the spurious opening of a pressurizer power-
operated relief valve.  Therefore, a bounding change in core damage frequency for a 
control room fire that leads to evacuation and the spurious opening of a pressurizer 
power-operated relief valve (FEVAC+PORV) was determined to be: 
 
FEVAC+PORV = FEVAC * 5/103 
 
  = 1.42E-5/year * 5/103  
 
  = 6.88E-7/year 
 
This frequency was considered to be bounding since it assumed: 

 
• A fire in the applicable cabinets would create a short that caused the pressurizer 

power-operated relief valve to spuriously open, 
 

• The conditional core damage probability given a control room fire with evacuation 
and the spurious opening of a power-operated relief valve was equal to one, and 
 

• The performance deficiency accounted for the entire change in core damage 
frequency (i.e., the baseline core damage frequency for this event was zero). 
 



 

 - 15 -  Enclosure 

Scenario 2:  Potential Overfilling of the Steam Generators 
 
The control room has a total of 103 cabinets.  The analyst determined that operators 
were trained and directed by the alternative shutdown procedure to attempt to close the 
main steam isolation valves prior to evacuating the control room.  The analyst also noted 
that the thermal-hydraulic analysis showed that the plant conditions would be met to get 
a feedwater isolation signal from the reactor trip with a low Tavg signal. 
 
The analyst determined that a single fire in one cabinet could prevent the operators from 
closing the main steam isolation valves from the control room.  The analyst also 
determined that a single fire in two other cabinets could prevent the main steam and 
feedwater isolation signals from actuating.  Therefore, a bounding change in core 
damage frequency for a control room fire that leads to evacuation and the overfilling of 
the steam generators (FEVAC+SG) was determined to be: 
 
FEVAC+SG = FEVAC * 3/103 
 
  = 1.42E-5/year * 3/103  
 
  = 4.14E-7/year 
 
This frequency was considered to be bounding since it assumed: 

 
• A fire in the applicable cabinets would cause the main feedwater pumps to 

continue injecting water into the steam generators resulting in overfilling the 
steam generators, 
 

• The conditional core damage probability given a control room fire with evacuation 
and overfilling the steam generators was equal to one, and 
 

• The performance deficiency accounted for the entire change in core damage 
frequency (i.e., the baseline core damage frequency for this event was zero). 

 
The total control room evacuation frequency (FEVAC-Tot) related to this deficiency is the 
sum of the evacuation frequencies related to overfilling of the pressurizer and overfilling 
of the steam generators:   
 
FEVAC-Tot = FEVAC+PORV + FEVAC+SG 
 
  = 6.88E-7/year + 4.14E-7/year 
 
  = 1.09E-6/year 
 
The analyst determined a delta conditional core damage probability (ΔCCDP) by 
subtracting the generic control room evacuation conditional core damage probability 
(CCDPgeneric ) from the bounding conditional core damage probability (CCDPbound).  The 
bounding conditional core damage probability assumed that both fires resulted in core 
damage.   
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ΔCCDP = CCDPbound – CCDPgeneric 
 
  = 1.0 – 0.1 
 
  = 0.9 
 
The analyst determined a bounding delta core damage frequency (ΔCDF) for this 
performance deficiency by multiplying the total control room evacuation frequency by the 
delta conditional core damage probability. 
 
ΔCDF  = ΔCCDP * FEVAC-Tot 
 
  = 0.9 * 1.09E-6/year 
 
  = 9.9E-7/year 
 
The analyst determined resulting delta core damage frequency of 9.9E-7/year was 
bounding because the delta conditional core damage probability would likely have a 
lower value based on realistic conditions.   
 
In accordance with the guidance in Manual Chapter 0609, Appendix H, the senior risk 
analyst screened the performance deficiency related to each example for its potential 
risk contribution to large early release frequency since the bounding change in core 
damage frequency provided a risk significance estimate greater than 1E-7/year.  Given 
that Wolf Creek has a large, dry containment and that control room evacuation 
sequences do not include steam generator tube ruptures or intersystem loss of coolant 
accidents, the analyst determined that this example was not significant with respect to 
large early release frequency.  The analyst concluded this finding was of very low risk 
significance (Green).   
 
This finding did not have a cross-cutting aspect since it was not indicative of current 
licensee performance.   
 
Enforcement.  Technical Specification 5.4.1.d requires that written procedures shall be 
established, implemented, and maintained covering fire protection program 
implementation.  Contrary to the above, from June 4, 1985, to November 4, 2011, the 
licensee failed to implement and maintain written procedures covering fire protection 
program implementation.  Specifically, the team identified two examples where the 
licensee failed to maintain an alternative shutdown procedure that ensured operators 
would prevent overfilling the pressurizer and steam generators, respectively. 
 
The licensee entered these deficiencies into their corrective action program as Condition 
Report 045442.  Because this violation was of very low safety significance and the 
deficiencies entered into the corrective action program, this violation is being treated as 
a non-cited violation, consistent with Section 2.3.2 of the Enforcement Policy: 
NCV 05000482/2011007-02, Inadequate Alternative Shutdown Procedure. 
 



 

 - 17 -  Enclosure 

.06 Circuit Analysis 
 

a. Inspection Scope  
 

The team reviewed the post-fire safe shutdown analysis to verify that the licensee 
identified the circuits that may impact the ability to achieve and maintain safe shutdown.  
The team verified, on a sample basis, that the licensee properly identified the cables for 
equipment required to achieve and maintain hot shutdown conditions in the event of a 
fire in the selected fire areas.  The team verified that these cables were either 
adequately protected from the potentially adverse effects of fire damage or were 
analyzed to show that fire induced circuit faults (e.g., hot shorts, open circuits, and 
shorts to ground) would not prevent safe shutdown. 
 
The team focused on the cables of selected components from the reactor coolant 
system, refueling water storage tank, containment sump, essential service water, and 
chemical volume and control system.  For the sample of components selected, the team 
reviewed electrical elementary and block diagrams and identified power, control, and 
instrument cables necessary to support their operation.  In addition, the team reviewed 
cable routing information to verify that fire protection features were in place as needed to 
satisfy the separation requirements specified in the fire protection license basis.  The 
team also reviewed circuit coordination studies for the safety related 4160 volt 
emergency bus.   
 

b. Findings 
 
Introduction.  The team identified a Green non-cited violation of License Condition 2.C(5) 
because the licensee failed to implement and maintain in effect all provisions of the 
approved fire protection program.  Specifically, the licensee failed to properly analyze for 
fire damage in the form of shorts-to-ground related to the residual heat removal Train B 
refueling water storage tank suction valve and the pressurizer power-operated relief 
valves.  Certain postulated shorts-to-ground could spuriously actuate these valves such 
that safe shutdown would be impacted.  The licensee documented these deficiencies in 
Condition Reports 044912 and 045452, respectively. 
   
 
Description.  The licensee conducted a circuit analysis to identify circuit vulnerabilities 
created by fire damage affecting post-fire safe shutdown components.  The team 
independently assessed the licensee’s circuit analysis of several components.  The team 
identified two examples where the licensee failed to properly evaluate fire damage in the 
form of shorts-to-ground.  The affected components included Valve BNHV8812B, 
refueling water storage tank to residual heat removal Pump B suction valve, and 
Valves BBPCV0455A and BBPCV0456A, pressurizer power-operated relief valves.   
 
Example 1:  Potential to Drain Refueling Water Storage Tank to the Containment Sump 
 
The refueling water storage tank supplies make-up water to the suction of the centrifugal 
charging pumps as part of the post-fire safe shutdown procedures.  Also, the refueling 
water storage tank provides make-up water to the centrifugal charging pumps and 
residual heat removal pumps for a loss of coolant accident.  As part of this design basis 
event response for a loss of coolant accident, Valve EJHV8811B, containment 
recirculation sump isolation valve, is designed to open on Low-Low refueling water 
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storage tank level.  Once Valve EJHV8811B fully opens, a circuit interlock will provide a 
close signal to Valve BNHV8812B.   
 
The team determined from review of the valve circuits that a hot short could spuriously 
open Valve EJHV8811B.  Further, fire damage that caused shorts to ground could 
prevent Valve BNHV8812B from closing.  With both valves open simultaneously, the 
contents of the refueling water storage tank would gravity drain to the containment 
sump.  This transfer would eliminate the make-up water supply to the centrifugal 
charging pumps from the refueling water storage tank relied upon during post-fire safe 
shutdown.  The licensee confirmed that the control cables for both of these valves were 
routed through Fire Area A-16 and are assumed to burn because of a single fire.   
 
The licensee had completed a post-fire safe shutdown circuit analysis for Change 
Package 012307, “PFSSD – Cable Reroute to Resolve RWST [refueling water storage 
tank] Draindown,” in November 2007.  As a result of their review, the licensee rerouted 
certain cables to prevent fire damage from causing spurious actuations.  During the 
independent circuit analysis for the modification, the team determined that the licensee 
had evaluated for hot shorts but failed to analyze for shorts to ground and open circuits 
for the circuit associated with Valve BNHV8812B.  Consequently, a fire in Fire Area A-16 
could result in draining the refueling water storage tank to the containment sump while 
the refueling water storage tank provided the make-up water supply to the reactor 
coolant system.  The licensee documented this deficiency in Condition Report 044912.   
 
As an interim corrective action, the licensee revised Procedure OFN KC-016, “Fire 
Response,” to direct operators to manually close Valve BNHV8812B early in the 
procedure.  The team determined that this interim compensatory measure was feasible 
and could be accomplished within the required 28 minutes.  This interim compensatory 
action will ensure sufficient water inventory remains in the refueling water storage tank to 
support transition to cold shutdown.   
 
Example 2:  Failure to Analyze the Effects of Grounds on the Pressurizer 

Power-Operated Relief Valve 
 
By letter dated March 9, 2011, the NRC approved License Amendment No. 193 that 
changed the categorization of the pressurizer power-operated relief valves and block 
valves to non-high/low pressure interface valves.  Changing the categorization allowed 
the licensee to consider a single hot short rather than two hot shorts when evaluating the 
possible circuit failures.  Since a portion of the defense-in-depth basis for this 
declassification included a circuit modification to the power-operated relief valve circuits, 
the team selected these valve circuits for additional review.  Change Package 012944, 
“Power-Operated Relief Valve BBPCV0455A and BBPCV0456A Circuit Modifications,” 
modified the control circuit by adding contacts that isolated the positive and negative 
sides of the actuation relays and solenoids.  The modification prevented a single hot 
short from causing Valves BBPCV0455A and BBPCV0456A from spuriously opening 
and provided the operators the capability to close the power-operated relief valves from 
the control room.   

 
The team identified that the licensee limited the failure modes review to a single hot 
short without considering the hot short coincident with other types of fire damage (i.e., 
open circuits or shorts to ground) to cables in the cable tray.  The team postulated a fire 
that would cause a single inter-cable hot short combined with fire damage creating 
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multiple grounds of remaining cables in the cable tray.  With this fire damage present, 
the pressurizer power-operated relief valve solenoid would energize and the operators 
would be unable to close the pressurizer power-operated relief valve from the control 
room.  The pressurizer block valves can normally be used to isolate a pressurizer power-
operated relief valves; however, the pressurizer block valve cables were routed above 
the pressurizer power-operated relief valve cables in the fire areas and would be subject 
to the same fire damage caused by the same fire.   

 
The licensee did not implement any modifications to protect the circuits for the 
pressurizer power-operated relief valve block valves nor did they instruct operators to 
close the block valves.  Consequently, if a pressurizer power-operated relief valve 
spuriously opened because of fire damage, operators would not have the ability to 
isolate the power-operated relief valves.  This unisolable path would result in a loss of 
reactor coolant inventory and loss of pressure control that exceeded the plant response 
to a loss of normal ac power.  The team identified areas in the plant with cables routed 
for both the pressurizer power-operated relief and block valves that could be damaged 
during a fire.   
 
For both of the circuit issues, the team determined that the licensee did not follow the 
guidelines contained in NEI 00-01, “Guidance for Post-Fire Safe Shutdown Circuit 
Analysis,” Revision 2 and Regulatory Guide 1.189, “Fire Protection for Nuclear Power 
Plants,” Revision 2, Section 5.3.  Section 5.3 identifies that licensees should consider 
circuit faults in at least two adjacent, external cables and all interactions within the target 
cable.  Specifically, the licensee did not correctly account for the interactions among 
cables for all types of fire damage.  This failure requires a hot short combined with a 
short to ground of the target cable and a short to ground on one additional cable.  The 
licensee implemented a fire watch as a compensatory measure for the deficiencies.   
 
Analysis.  The failure to protect the residual heat removal Train B suction cables and the 
pressurizer power operated relief valve cables against all modes of cable failure during 
post-fire safe shutdown circuit analysis was a performance deficiency.  The performance 
deficiency was more than minor because it was associated with the design control 
attribute of the Mitigating Systems Cornerstone and adversely affected the cornerstone 
objective to ensure the availability, reliability, and capability of systems that respond to 
initiating events to prevent undesirable consequences.   
 
The team used Manual Chapter 0609, Appendix F, because the performance deficiency 
affected fire protection defense-in-depth strategies involving post-fire safe shutdown.  
The team categorized the finding as having a high degradation rating because the 
post-fire safe shutdown analysis was not complete for circuits whose maloperation could 
impact the ability to achieve and maintain safe shutdown conditions.  Because the 
Phase 1 screening criteria were not met, the team performed a Phase 2 analysis.   
 
The team walked down the affected fire areas for each example as part of the Phase 2 
quantitative screening.  The team identified fire ignition sources and targets, and specific 
fire growth and damage scenario combinations for each example.  The team determined 
that the largest potential ignition sources in the fire areas could not form a hot gas layer 
in any of the associated fire areas sufficient to impact the protected cable raceways or 
their supports.  The team used the “Predicting Hot Gas Layer Temperature in a Room 
Fire with Forced Ventilation” spreadsheet contained in NUREG-1805, “Fire Dynamics 
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Tools (FDT) Quantitative Fire Hazard Analysis Methods for the U.S. Nuclear Regulatory 
Commission Fire Protection Inspection Program.” 
 
Example 1:  Potential to Drain Refueling Water Storage Tank to the Containment Sump 
 
The team determined during the walk down that the zone of influence for any single fire 
source would affect the cables for either one or the other component.  However, 
because no single fire source could damage both cables simultaneously, this example 
had very low safety consequence (Green).  This finding did not have a cross-cutting 
aspect since it was not indicative of current licensee performance.   
 
Example 2:  Failure to Analyze the Effects of Grounds on the Pressurizer Power-

Operated Relief Valve 
 
The team performed a Phase 2 evaluation to determine an upper limit for the change in 
core damage frequency.  The team identified four credible fire scenarios that could result 
in core damage under certain conservative assumptions.  The pertinent parameters and 
results of these scenarios are summarized in Table 1, “Phase 2 Evaluation Results.”  
Attachment B provides a more detailed discussion of the Phase 2 evaluation.  

 
Table 1:  Phase 2 Evaluation Results 

Scenario 
Number 

Ignition 
Source 

Source 
Description 
(Fire Area) 

Fire 
Ignition 

Frequency

Heat 
Releas
e Rate 

Severity 
Factor 

Probability of 
Non-Suppression 

Probability 
of a Hot 

Short 
CCDF 

1 RP-333 
Relay 
Panel 
(A-16) 

6.00E-5/yr 200 kW 0.9 0.35 0.02 3.78E-7/yr

2 RP-333 
Relay 
Panel 
(A-16) 

6.00E-5/yr 650 kW 0.1 0.35 0.02 4.20E-8/yr

3 SK194B 
Security 
Panel 
(A-16) 

6.00E-5/yr 200 kW 0.1 0.35 0.02 4.20E-8/yr

4 NG01B 
600V MCC 
(A-18) 

6.00E-5/yr 200 kW 0.1 0.44 0.02 5.28E-8/yr

       Total 5.15E-7/yr

 
In each of these scenarios, the conditional core damage frequency (CCDF) bounds the 
change in core damage frequency.  The team calculated the conditional core damage 
probability using the following equation: 
 

ShortHotnSuppressioNon PxPxSFxFIFCCDF −=  

 
where:  FIF  denotes the fire ignition frequency 
  SF  denotes the severity factor 
  nSuppressioNonP −  denotes the non-suppression probability 

  ShortHotP  denotes the probability of a hot short 
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The sum of the conditional core damage frequencies for each of the fire scenarios of 
5.15E-7/year bounded the total change in core damage frequency associated with this 
performance deficiency.   
 
In accordance with the guidance in Manual Chapter 0609, Appendix H, the senior risk 
analyst screened the performance deficiency related to each example for its potential 
risk contribution to large early release frequency since the bounding change in core 
damage frequency provided a risk significance estimate greater than 1E-7/year.  Given 
that Wolf Creek has a large, dry containment and that control room evacuation 
sequences do not include steam generator tube ruptures or intersystem loss of coolant 
accidents, the analyst determined that this example was not significant with respect to 
large early release frequency.  The analyst determined this example was of very low risk 
significance (Green). 
 
This example of the performance deficiency had a cross-cutting aspect in the area of 
human performance associated with decision making because the licensee did not use 
conservative assumptions during their design review process.  Specifically, they did not 
follow all industry guidance related to performing a circuit analysis [H.1(b)]. 
 
Enforcement.  License Condition 2.C(5) states that the licensee shall maintain in effect 
all provisions of the approved fire protection program as described in the SNUPPS Final 
Safety Analysis Report for the facility through Revision 17, the Wolf Creek site 
addendum through Revision 15, as approved in the SER through Supplement 5, 
Amendment No. 191, and Amendment No. 193.  Final Safety Analysis Report, 
Appendix 9.5B was replaced by Calculation XX-E-013.  Calculation XX-E-013, Section 4, 
requires, in part, that cables or equipment of redundant trains of systems necessary to 
achieve and maintain hot standby, which could prevent operation or cause mal-operation 
due to hot shorts, open circuits, or shorts to ground, be free of fire damage. 
 
Contrary to the above, in November 2007, and July 2010, the licensee failed to maintain 
all provisions of the approved fire protection program in two instances.  Specifically, 
Change Package 012307 failed to assess shorts to ground for Valve BNHV8812B to 
ensure the component was free of fire damage; and Change Package 012944 failed to 
assess a hot short combined with multiple grounds on Valves BBPVC0455A 
and BBPCV0456A to ensure the equipment was free of fire damage.  The licensee 
documented these deficiencies in Condition Reports 044912 and 045452, respectively.  
Because this violation was of very low safety significance and it was entered into the 
corrective action program, this violation is being treated as a non-cited violation, 
consistent with Section 2.3.2 of the Enforcement Policy:  NCV 05000482/2011007-03, 
Failure to Ensure Post-Fire Safe Shutdown Components Remain Free of Fire Damage. 
 

.07 Communications 
 

a. Inspection Scope  
 
The team inspected the contents of designated emergency storage lockers and 
reviewed the alternative shutdown procedure to verify that portable radio 
communications and fixed emergency communications systems were available, 
operable, and adequate for the performance of designated activities.  The team verified 
the capability of the communication systems to support the operators in the conduct and 
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coordination of their required actions.  The team also verified that the design and 
location of communications equipment such as repeaters and transmitters would not 
cause a loss of communications during a fire. 
 

b. Findings 
 
No findings were identified. 
 

.08 Emergency Lighting 
 

a. Inspection Scope  
 
The team reviewed the portion of the emergency lighting system required for alternative 
shutdown to verify that it was adequate to support the performance of manual actions 
required to achieve and maintain hot shutdown conditions and to illuminate access and 
egress routes to the areas where manual actions would be required.  The team 
evaluated the locations and positioning of the emergency lights during a walkthrough of 
the alternative shutdown procedure. 
 
The team verified that the licensee installed emergency lights with an 8-hour capacity, 
maintained the emergency light batteries in accordance with manufacturer 
recommendations, and tested and performed maintenance in accordance with plant 
procedures and industry practices. 
 

b. Findings 
 
No findings were identified. 
 

.09 Cold Shutdown Repairs 
 

a. Inspection Scope  
 
The team evaluated whether the licensee identified repairs needed to reach and 
maintain cold shutdown and had dedicated repair procedures, equipment, and materials 
to accomplish these repairs.  Using these procedures, the team evaluated whether these 
components could be repaired in time to bring the plant to cold shutdown within the time 
frames specified in their design and licensing bases.  The team reviewed whether the 
repair equipment, components, tools, and materials needed for the repairs were 
available and accessible on site. 
 

b. Findings 
 
Introduction.  The team identified a Green non-cited violation of License Condition 2.C(5) 
because the licensee failed to implement and maintain in effect all provisions of the 
approved fire protection program.  Specifically, the licensee failed to provide an 
adequate procedure for performing cold shutdown repairs required for post-fire safe 
shutdown.  The licensee documented the deficiencies in Condition Reports 045397, 
045399, 045401, and 045417.  
 
Description.  The team reviewed a sample of repairs required for achieving and 
maintaining cold shutdown that required personnel to lift leads and/or install jumpers.  A 
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walkthrough of Procedure OFN RP-017A, “Hot Standby to Cold Shutdown from Outside 
the Control Room Due To Fire,” Revision 0, with plant personnel identified the following 
deficiencies.   
 

• Attachment A, Steps A3 and A4, required installation of jumpers.  The procedure 
did not identify the location of the jumpers.  Operators performing the 
walkthrough did not know the storage location; consequently, the operator 
referred to the inventory control surveillance procedure, Procedure STN GP-009, 
“Emergency Equipment Verification,” Revision 57, to identify the location of the 
jumpers.  After locating the jumpers, the team determined that jumper labeled J-1 
in Step A-4 was missing.   

 
• Attachment A, Steps A6 and A7, required installation of jumpers from a 

Temporary Term and Control Box without specifying the equipment location.  The 
team verified that Procedure STN GP-009 identified the storage location.  The 
team determined the equipment descriptions in Procedure OFN RP-017A, in 
Procedure STN GP-009, and on the equipment were different.  Further, the team 
determined that the inventory control procedure did not verify that Jumpers J-1 
and J-10 were attached to the Temporary Term and Control Box.   

 
The licensee entered these issues into their corrective action program as Condition 
Reports 045397 and 045417.   
 
From additional discussions, the team determined that the licensee had recently 
excerpted Procedure RP-017A from a different procedure.  The licensee had not walked 
down and verified that all portions of the procedure could be accomplished as written.  
The licensee was implementing actions to address the labeling deficiencies and was 
performing an apparent cause evaluation to determine the permanent corrective actions.  
The inspectors determined that the most likely cause for this deficiency related to poor 
labeling and a dependence of the licensee on skill-of-the craft.  The licensee had 
initiated actions to improve the human factors and usability of the procedure.   
 
Analysis.  The failure to ensure that Procedure OFN RP-017A could be implemented as 
written is a performance deficiency.  The performance deficiency was more than minor 
because it was associated with the procedure quality attribute of the Mitigating Systems 
Cornerstone and it adversely affected the cornerstone objective of ensuring the 
availability, reliability, and capability of systems that respond to initiating events (fire) to 
prevent undesirable consequences.  The finding was evaluated for safety significance 
using NRC Inspection Manual Chapter 0609, Appendix F.  Since the finding was related 
to the ability to achieve and maintain cold shutdown, the finding had very low safety 
significance (Green) from the Phase 1 evaluation.   
 
This performance deficiency had a cross-cutting aspect in the area of human 
performance associated with resources because the licensee did not prepare an 
accurate and up-to-date procedure that assured nuclear safety.  Specifically, personnel 
did not verify that the steps in the revised procedure could be performed as written and 
that the components had proper labeling [H.2(c)]. 
 
Enforcement.  License Condition 2.C(5) states that the licensee shall maintain in effect 
all provisions of the approved fire protection program as described in the SNUPPS Final 
Safety Analysis Report for the facility through Revision 17, the Wolf Creek site 
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addendum through Revision 15, as approved in the SER through Supplement 5, 
Amendment No. 191, and Amendment No. 193.   Appendix 9.5E of the Updated Safety 
Analysis Report provides a design comparison to 10 CFR 50 Appendix R, “Fire 
Protection Program for Nuclear Power Facilities Operating Prior to January 1, 1979.”  
Section III.L.5 specifies that fire damage to equipment and systems necessary to 
achieve cold shutdown shall be limited so that the systems can be made operable and 
cold shutdown can be achieved within 72 hours.  Materials for such repairs shall be 
readily available on site and procedures shall be in effect to implement such repairs.  
 
Contrary to the above, since January 2009, the licensee failed to implement and 
maintain in effect all provisions of the approved fire protection program.  Specifically, the 
licensee failed to provide an adequate procedure for performing cold shutdown repairs 
required for post-fire safe shutdown since Procedure OFN RP-017A could not be 
performed as written.  The licensee documented these deficiencies in Condition 
Reports 045397, 045399, 045401, and 045417.  Because this violation was of very low 
safety significance and it was entered into the corrective action program, this violation is 
being treated as a non-cited violation, consistent with Section 2.3.2 of the NRC 
Enforcement Policy:  NCV 0500482/2011007-04, Procedure Inadequacies Related to 
Cold Shutdown Repairs.   
 

.10 Compensatory Measures 
 

a. Inspection Scope  
 
The team verified that compensatory measures were implemented for out-of-service, 
degraded, or inoperable fire protection and post-fire safe shutdown equipment, systems, 
or features (e.g., detection and suppression systems and equipment; passive fire 
barriers; or pumps, valves, or electrical devices providing safe shutdown functions).  The 
team also verified that the short-term compensatory measures compensated for the 
degraded function or feature until appropriate corrective action could be taken and that 
the licensee was effective in returning the equipment to service in a reasonable period of 
time. 
 

b. Findings 
 
No findings were identified. 
 

.11 B.5.b Inspection Activities 
 

a. Inspection Scope  
 
The team reviewed implementation of guidance and strategies intended to maintain or 
restore core, containment, and spent fuel pool cooling capabilities under the 
circumstances associated with loss of large areas of the plant resulting from explosions 
or fire as required by Section B.5.b of the Interim Compensatory Measures Order, 
EA-02-026, dated February 25, 2002, and 10 CFR 50.54(hh)(2). 
 
The team reviewed the strategies to verify that the licensee continued to maintain and 
implement procedures and maintain and test equipment necessary to properly 
implement the strategies, and ensure station personnel are knowledgeable and capable 
of implementing the procedures.  The team performed a visual inspection of portable 
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equipment used to implement the strategies to ensure the availability and material 
readiness of the equipment, including the fire truck.  The team assessed the ability to 
obtain fuel for the fire truck and foam used for firefighting efforts.  The strategies 
selected for this inspection sample included:  
 

• Spent fuel pool makeup via the fire protection standpipe, the fire truck, and the 
4-inch drain connection 
 

• Refueling water storage tank makeup via the fire protection hydrant and fire truck 
 

• Steam generator depressurization and fill  
 
The team covered the three samples listed, which included their variations. 
 

b. Findings 
 
No findings were identified. 
 

4. OTHER ACTIVITIES [OA] 
 
4OA2 Identification and Resolution of Problems 
 
 Corrective Actions for Fire Protection Deficiencies 

 
a. Inspection Scope 

 
The team selected a sample of condition reports associated with the fire protection 
program to verify that the licensee had an appropriate threshold for identifying 
deficiencies.  The team evaluated the quality of recent engineering evaluations through a 
review of condition reports, calculations, and other documents during the inspection.  In 
addition the team reviewed the corrective actions implemented for previous 
noncompliances to verify that they were effective in correcting identified deficiencies.  
The specific noncompliances reviewed included: 
 

Non-cited 
Violation 

Title

2005008-003 Failure to Ensure Redundant Safe Shutdown Systems Located in the Same 
Fire Area Are Free of Fire Damage 
 

2008002-009 Failure to Reestablish Timely Seal Cooling for the Reactor Coolant Pumps 
 

2008002-010 Failure to Analyze Motor-Operated Valve Circuits 
 

2008010-002 Failure to Ensure a Fire Pump Would Automatically Start for One Fire Area 
 

2008010-005 Operator Actions Affect the Ability to Operate Post Fire Safe Shutdown 
Equipment 
 

2008010-006 Failure to Evaluate Changes to the Approved Fire Protection Program 
 

2009004-008 Changes to the Approved Fire Protection Program May Not Meet NRC 
Acceptance Criteria 
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Non-cited 
Violation 

Title

 

2009005-016 Operator Actions May Create the Potential for Secondary Fires 

 
b. Findings and Observations 

 
No findings were identified.  The licensee had taken appropriate corrective actions for 
each of the above non-cited violations.  The team determined that the licensee had 
established appropriate interim compensatory measures.   
 

4OA3 Followup of Events and Notices of Enforcement Discretion 
 

   .1 (Closed) Licensee Event Report 05000482/2008-009-00:  Inadequate Compensatory 
Actions for a Fire Area 
 
The licensee initiated this licensee event report because they failed to establish an 
hourly fire watch in a timely manner, as required by their fire protection program.  NRC 
identified during a triennial fire protection inspection that removing control power affected 
a number of components in the credited post-fire safe shutdown train (refer to Non-cited 
Violation 05000482/2008010-005).  The licensee attributed the root cause for this failure 
to establish the hourly fire watch to an established practice of removing control power; 
consequently, the personnel failed to consider the need to establish compensatory 
measures for the identified inadequate post-fire safe shutdown response capability.  The 
licensee documented this deficiency in Condition Report 2008-05172.   
 
This licensee-identified finding involved a violation of License Condition 2.C(5).  The 
enforcement aspects of the violation are discussed in Section 4OA7.  No additional 
issues were identified during this review.  This licensee event report is closed. 
 

   .2 (Closed) Licensee Event Reports 05000482/2009-003-00 and 05000482/2009-003-01:  
Post-Fire Safe Shutdown Issue during Postulated Control Room Fire 
 
On August 9, 2009, the licensee identified that a valve used in the alternative shutdown 
procedure could not be closed within the minute assumed in the thermal-hydraulic 
analysis.  The licensee determined that the Train A residual heat removal pump suction 
from the refueling water storage tank valve would take 8 minutes to close.  The licensee 
concluded that the additional time required to close this valve could cause operators to 
exceed the amount of time available to establish charging.  The team performed a timed 
walkdown of the alternative shutdown procedure.  The team determined that operators 
were able to close the valves in approximately 17 minutes.  This length of time exceeded 
the 10 minute requirement specified in the fire protection licensing basis, but was within 
the 28 minutes analyzed in the thermal hydraulic analysis. 
 
This failure to comply with License Condition 2.C(5) constitutes a violation of minor 
significance that is not subject to enforcement action in accordance with the NRC’s 
Enforcement Policy.  These licensee event reports are closed.  
 

   .3 (Closed) Licensee Event Report 05000482/2010-013-00:  Potential Safe Shutdown 
Unanalyzed Condition Identified during Post-Fire Safe Shutdown Circuit Analysis 
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On November 18, 2010, the licensee identified three examples where the alternative 
shutdown capability was not independent of the control room.  A control room fire could 
adversely affect post-fire safe shutdown in the following instances:   
 

• Certain fuses installed in the exciter/voltage regulator cabinet could fail.  If the 
fuses failed prior to flashing the field, the diesel generator would not be capable 
of generating voltage and no power would be available to supply the post-fire 
safe shutdown equipment. 
 

• Energized cables associated with the reactor head vent could cause the spurious 
actuation of the pressurizer power-operated relief valves.  The spurious opening 
of a pressurizer power-operated relief valve for longer than the analyzed time 
could lead to a significant depressurization of the reactor coolant system and 
voiding that challenges natural circulation. 
 

• Dampers in the essential service water and emergency diesel generator rooms 
could fail and cause the room temperature to exceed the maximum design 
temperature or drop below the minimum design temperature. 

 
The licensee implemented compensatory measures and is developing modifications to 
resolve the underlying circuit issues. 
 
This licensee-identified finding involved a violation of License Condition 2.C(5).  The 
enforcement aspects of the violation are discussed in Section 4OA7.  No additional 
issues were identified during this review.  This licensee event report is closed. 

 
4OA6 Meetings, Including Exit 

 
Exit Meeting Summary 
 
The team presented the preliminary inspection results to Mr. M. Sunseri, President and 
Chief Executive Officer, and other members of the licensee staff at the conclusion of the 
onsite inspection on November 4, 2011.   
 
The team presented the inspection results to Mr. G. Sen, Regulatory Affairs Manager, 
and other members of your staff at an exit meeting on December 12, 2011.  The 
licensee acknowledged the findings presented. 
 
The team asked the licensee whether any of the material examined during the inspection 
should be considered proprietary.  No proprietary information was identified.  
 

4OA7 Licensee-Identified Violations 
 
The following violations of very low safety significance (Green) were identified by the 
licensee and are violations of NRC requirements that meet the criteria of the NRC 
Enforcement Policy for being dispositioned as non-cited violations. 
 

• Licensee Event Report 05000482/2008-009-00 described a failure to establish a 
1-hour fire watch compensatory measure in Fire Area A-27 related to a circuit 
issue.  This was a violation of License Condition 2.C(5) and 
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Procedure AP 10-104, “Breach Authorization,” Revision 25A.  The performance 
deficiency was more than minor because it was associated with the protection 
against external events (fire) attribute of the Mitigating Systems Cornerstone and 
it adversely affected the cornerstone objective of ensuring the availability, 
reliability, and capability of systems that respond to initiating events to prevent 
undesirable consequences.  This finding was associated with fire prevention and 
administrative controls category.  It was determined to be of very low safety 
significance since it involved a low degradation of the fire protection program.  
This issue was entered into the corrective action program as Condition 
Report 2008-05172.  This violation is also discussed in Section 4OA3.1 

 
• Licensee Event Report 05000482/2010-013-00 described three examples where 

the alternative shutdown capability was not independent of the control room.  
This was a violation of License Condition 2.C(5).  The performance deficiency 
was more than minor because it was associated with the protection against 
external events (fire) attribute of the Mitigating Systems Cornerstone and it 
adversely affected the cornerstone objective of ensuring the availability, 
reliability, and capability of systems that respond to initiating events to prevent 
undesirable consequences.  A bounding Phase 3 evaluation concluded that this 
issue had very low safety significance (Green) since each example was 
associated with a fire in 1 of the 103 control room cabinets.  This issue was 
entered into the corrective action program as Condition Reports 030350 
and 031408.  This violation is also discussed in Section 4OA3.4.   
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 A-1 Attachment A 

 
SUPPLEMENTAL INFORMATION 

 
KEY POINTS OF CONTACT 

Licensee Personnel 
 
R. Bodenhammer, Operations Support 
M. Brinkmeyer, Fire Protection Engineer 
R. Clemens, Vice President Engineering 
D. Dixon, Electrical Engineer 
K. Fredrickson, Licensing Engineer 
B. Fox, Fire Protection Engineer 
D. Garbe, Fire Protection Engineer 
J. Hinterweger, Fire Protection Training 
R. Hobby, Licensing Engineer 
D. Hooper, Supervisor Licensing 
J. Keating, Operations Support 
K. Nelson, Safety Analysis Engineer 
E. Ray, Manager Quality Assurance 
W. Selbe, Fire Protection Consultant 
R. Smith, Plant Manager 
A. Stull, Vice President and Chief Administrative Officer 
M. Sunseri, President and Chief Executive Officer 
J. Sutter, Fire Protection Supervisor 
R. Zyduck, Manager Design Engineering 
 
NRC personnel 
 
C. Long, Senior Resident Inspector 
C. Peabody, Resident Inspector 

 
LIST OF ITEMS OPENED, CLOSED, AND DISCUSSED 

 
Opened and Closed 
 
05000482/2011007-01 FIN Failure to Verify Isolation of Associated Circuits on Isolation 

Switches (Section 1R05.05.1) 
 

05000482/2011007-02 NCV Inadequate Alternative Shutdown Procedure (Section 1R05.05.2)
 

05000482/2011007-03 NCV Failure to Ensure Post-Fire Safe Shutdown Components Remain 
Free of Fire Damage (Section 1R05.06) 
 

05000482/2011007-04 NCV Procedure Inadequacies Related to Cold Shutdown Repairs 
(Section 1R05.10) 
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Closed 

05000482/2008-009-00 
 

LER Inadequate Compensatory Actions for a Fire Area 
(Section 4OA3.1) 

05000482/2009-003-00 
and 01 
 

LER Post-Fire Safe Shutdown Issue during Postulated Control Room 
Fire (Section 4OA3.2) 

05000482/2010-013-00 
 
 

LER Potential Safe Shutdown Unanalyzed Condition Identified during 
Post-Fire Safe Shutdown Circuit Analysis (Section 4OA3.4) 

 
LIST OF DOCUMENTS REVIEWED 

 
GENERAL 
 
Condition Reports 
 
1999-01777 
2005-03314 
2005-03317 
2006-01393 
2007-03021 
2007-03037 
2008-03752 
2008-03753 

2008-03754 
2008-03755 
2008-05171 
2008-05190 
019239 
020153 
025002 
026253 

027468 
031408 
033578 
035366 
036345 
036346 
036347 
037363 

037364 
037373 
041288 
044895* 
044912* 
044924* 
045392* 
045397* 

045399* 
045401* 
045408* 
045417* 
045425* 
045434* 
045442* 
045452*

 
*indicates CR was written as a result of this inspection 
 
 
Audits and Assessments 
 

 

NUMBER TITLE  REVISION/DATE 
 

08-08-FP Fire Protection 10/21/2008 
 

10-07-FP Fire Protection Program 10/05/2010 
 

SEL 2011-198 Fire Protection Program 07/21/2011 
 

NA Nuclear Electric Insurance Limited Property Loss 
Control Comprehensive Evaluation Report 

05/24-26/2011 
 
 

NA Nuclear Electric Insurance Limited Property Loss 
Control Comprehensive Evaluation Report 

06/22-24/2010 
 
 

NA Nuclear Electric Insurance Limited Property Loss 
Control Comprehensive Evaluation Report 

05/19-22/2009 
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Calculations 
 

  

NUMBER TITLE  REVISION/DATE 
 

E-1F9900 Post-Fire Safe Shutdown Operator Manual Actions 8 
 

E-1F9905 Fire Hazards Analysis 4 
 

E-1F9910 Post-Fire Safe Shutdown Fire Area Analysis 9 
 

E-1F9915 Design Basis Document for OFN RP-017, Control 
Room Evacuation 

3 
 
 

KJ-M-017 Emergency Diesel Standby Generator (KKJ01B) 
Runtime Without ESW Flow 

0 
 
 

SA-08-006 RETRAN-3D Post-Fire Safe Shutdown (PFSSD) 
Consequence Evaluation for a Postulated Control 
Room Fire 

1 and 2 
 
 
 

WCNOC-166 Hydraulic Calculations for EDMG-T01 Strategies W01 
 

WCNOC-171 Post-Fire Safe Shutdown Associated Circuits Study 0 
 

WCNOC-CP-002 Wolf Creek Fire Protection Transient Analysis with 
RETRAN-3D 

1 
 
 

XX-E-013 Post-Fire Safe Shutdown (PFSSD) Analysis 2 
 

 
 
Change Packages 
 

 

NUMBER TITLE  REVISION/DATE 
 

012307 PFSSD – Cable Reroute to Resolve RWST 
Draindown 

1 
 
 

012944 Power operated relief valve BBPCV0455A and 
BBPCV0456A Circuit Modifications 

4 
 
 

013591 Control Circuit Protective Fuse Modification for Motor 
Driven Fire Pump 

0 
 
 

013600 Post-Fire Safe Shutdown Analysis 1 
 

 
  



 

 A-5 Attachment A 

 
Drawings 
 

 

NUMBER TITLE  REVISION/DATE 
 

8025-C-KG1202 Site Plan 34 
 

10466-A-1801 Architectural Fire Delineation Floor Plan, 
EL. 1974’ – 0” 

12 
 
 

10466-A-1802 Architectural Fire Delineation Floor Plan, 
EL. 2000’ – 0” 

14 
 
 

10466-A-1803 Architectural Fire Delineation Floor Plan, 
EL. 2026’ – 0” 

7 
 
 

10466-A-1804 Architectural Fire Delineation Floor Plan, 
EL. 2047’ – 6” 

10 
 
 

DS-C-67970-13 Solenoid Power operated Relief Valve J 
 

E-1F1401 Fire Detection/Protection System – Auxiliary 
Building Elevation 2026’-0” 

4 
 

 
E-1F1501 Fire Detection/Protection System – Auxiliary 

Building Elevation 2047’-6” 
2 
 
 

E-1F3301 Fire Detection/Protection System – Control Building, 
Diesel Generator Building & Communication 
Corridor   Elevation 2000’-0” & Elevation 2016’-0” 

4 
 
 
 

E-1L8900 Lighting Notes, Symbols and Details 60 
 

E-1R1413D Exposed Conduit Auxiliary Building Area-1 
EL 2026’-0” 

6 
 
 

E-1R1413 Raceway Plan Auxiliary building Area-3 EL 2026’-0” 3 
 

E-1R1411(Q) Raceway Plan Auxiliary Building Area-1 EL 2026’-0” O 
 

E-13AB28 Schematic Diagram, Main Steam Isolation Valves 
Control – Part 1 

6 
 
 

E-13AB29 Schematic Diagram, Main Steam Isolation Valves 
Control – Part 2 

5 
 
 

E-13BB05 Schematic Diagram RCP Seal Leakoff Isolation 
Valves 

0 
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Drawings 
 

 

NUMBER TITLE  REVISION/DATE 
 

E-13BB24 Schematic Diagram Pressurizer heater backup 
Group B 

2 
 
 

E-13BB30 Schematic Diagram, Reactor Coolant System Head 
Vent Valves 

3 
 
 

E-13BB35 Schematic Diagram Excess Ltdn Hx Motor 
Operated Valves 

5 
 
 

E-13BB39 Schematic Diagram Pressurizer Relief Isolation 
Valves 

9 
 
 

E-13BB40 Schematic Diagram, Pressurizer Power Relief 
Valves 

7 
 
 

E-13BG11C Schematic Diagram Charging Pump to Reactor 
Coolant and Miniflow Isolation Valve BGHV8111 

1 
 
 

E-13BG12A Schematic Diagram Volume Control Tank Outlet 
Isolation Valve 

7 
 
 

E-13BN03A Schematic Diagram refueling Water Storage Tank 
to RHR Pump MOV 

8 
 
 

E-13EF02 Schematic Diagram ESW to SW System Isolation 
Valves 

5 
 
 

E-13EF02A Schematic Diagram ESW to SW System Isolation 
Valves 

5 
 
 

E-13EF03 Schematic Diagram ESW to SW System Isolation 
Valves 

3 
 
 

E-13EF05A Schematic Diagram ESW to Component Cooling 
Water Heat Exchanger Isolation Valve EFHV0052 

1 
 
 

E-13EF06A Schematic Diagram ESW to  Ultimate heat Sink 
Isolation Valves 

5 
 
 

E-13EJ06B Schematic Diagram Sump to No 2 Residual Heat 
Removal Pump 

9 
 
 

E-13EF08A Schematic Diagram ESW From Containment Air 
Coolers Isolation Valve EFHV0050 

1 
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Drawings 
 

 

NUMBER TITLE  REVISION/DATE 
 

E-13EG05A Schematic Diagram Component Cooling Water 
Return From Nuclear Aux. Component EGHV0016 

7 
 
 

E-13EG05C Schematic Diagram Component Cooling Water 
Return From Nuclear Aux. Component EGHV0015 

1 
 
 

E-13EG05D Schematic Diagram Component Cooling Water 
Supply To Nuclear Aux. Component EFHV0054 

3 
 
 

E-13EG07A Schematic Diagram Component Cooling Water 
Supply To RHR Heat Exchanger EGHV0102 

2 
 
 

E-13EG09A Schematic Diagram Component Cooling Water 
Containment isolation Valve 

3 
 
 

E-13EG18A Schematic Diagram Component Cooling Water 
Containment Isolation Valve 

5 
 
 

E-13GM02 Schematic Diagram, Diesel Generator Supply 
Damper Controllers & Space Heaters 

0 
 
 

E-13KJ03A Schematic Diagram, Diesel Generator KKJ01B 
Engine Control (Start/Stop Circuit) 

13 
 
 

E-13KJ03B Schematic Diagram, Diesel Generator KKJ01B 
Engine Control (D/G Trips) 

3 
 
 

E-13NE10 Schematic Diagram, 4.16kV DG NE02 Feeder 
Breaker 152NB0211 

16 
 
 

E-13NE11 Schematic Diagram, 4.16kV DG NE02 Feeder 
Breaker 152NB0211 

13 
 
 

E-13QF02 Schematic Diagram, Radio Communications 
Antenna System 

6 
 
 

E-13QF03 Schematic Diagram, Radio Communications 
Antenna System 

2 
 
 

E-13RL06 Schematic Diagram, Main Control Board Section 
RL021/RL022 125 Vdc and 120 Vac Distribution 

3 
 
 

E-13RP12 Schematic Diagram Lock-Out Relay Contact 
Development Sep. Grp 4 

2 
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Drawings 
 

 

NUMBER TITLE  REVISION/DATE 
 

E-13RP13 Schematic Diagram Lock-Out Relay Contact 
Development Sep. Grp 6 

1 
 
 

E-13RP14 Schematic Diagram Lock-Out Relay Panels 
RP334/RP335 125V DC Distribution 

1 
 
 

E-13RP15 Schematic Diagram Lock-Out Relay Control Circuits 
RP334/RP335 

1 
 
 

E-K3EF01A Schematic Diagram, Essential Service Water 
Pump B 

11 
 
 

E-K3GD04A Schematic Diagram, ESW Pump Room 
Miscellaneous Circuits 

2 
 
 

E-11023 Relay Setting Tabulation and Coordination Curves 
System NB 

6 
 
 

E-11024 Relay Setting Tabulation & Coordination Curves 
Systems NG/PG 

3 
 
 

J-14001 Control Room Equipment Arrangement 7 
 

J-14004 Turbogenerator & Feedwater Console RL005 & 
RL006 

3 
 
 

M-628-00140 MSIV System Medium Actuator Schematic W02 
 

M-K2EF01 Piping and Instrumentation Diagram, Essential 
Service Water System 

57 
 
 

M-K2EF03 Piping and Instrumentation Diagram, Essential 
Service Water System 

11 
 
 

M-12BG03 Piping & Instrumentation Diagram, Chemical & 
Volume Control System 

47 
 
 

M-12EF01 Piping and Instrumentation Diagram, Essential 
Service Water System 

21 
 
 

M-12EF02 Piping and Instrumentation Diagram, Essential 
Service Water System 

26 
 
 

M-12EM02 Piping & Instrumentation Diagram, High Pressure 
Coolant Injection System 

19 
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Drawings 
 

 

NUMBER TITLE  REVISION/DATE 
 

M-12KC01 Piping & Instrumentation Diagram, Fire Protection 
Turbine Building 

20 
 
 

M-12KC02 Piping & Instrumentation Diagram, Fire Protection 
System 

17 
 
 

M-12KC03 Piping & Instrumentation Diagram, Fire Protection 
System 

10 
 
 

M-12KC05 Piping & Instrumentation Diagram, Fire Protection 
System 

2 
 
 

M-0023 Sheet 1 Piping & Instrumentation Diagram, Fire Protection 
System (FP) 

53 
 
 

M-0023 Sheet 2 Piping & Instrumentation Diagram, Fire Protection 
System (FP) 

20 
 
 

WIP-A-3824-
229B5533-00-A-1 

Motor Driven Fire Pump Controller 0 
 
 

WIP-A-3824-
229B5533-00-A-1A 

Motor Driven Fire Pump Controller 0 
 
 

 
 
Lesson Plans 
 

  

NUMBER TITLE  REVISION/DATE 
 

FB1231400  Lesson Plan - Fire Brigade Member 6 
 

FB1231420 Control of Fire Brigade Training Course Content 2 
 

FB1224000 Lesson Plan - Fire Brigade Leader 6 
 

LR7002002 Local OFN RP-017 Walkdown 5 
 

SY1406100 Auxiliary Feedwater System 22 
 

SY1505900 Main Feedwater System 20 
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Letters 
 

  

NUMBER TITLE  REVISION/DATE 
 

 Request for Additional Information Regarding 
License Amendment Request to Revise the Fire 
Protection Program 

05/24/2011 

ET 10-0026 License Amendment Request for Deviation from 
Fire Protection Requirements – Reactor Coolant 
System Subcooling During Alternative Shutdown 

09/22/2010 
 
 
 

ET 10-0031 Response to Supplemental Information Request for 
License Amendment Request for Deviation from 
Fire Protection Requirements – Reactor Coolant 
System Subcooling During Alternative Shutdown 

11/22/2010 
 
 
 
 

ET 11-0006 Withdrawal of License Amendment Request to 
Revise the Fire Protection Program 

06/30/2011 
 
 

RA 10-0124 Letters of Agreement 12/15/2010 
 

WM 10-0013 Docket No. 50-482: License Amendment Request 
(LAR) to the Approved Fire Protection Program to 
Remove the High/Low Pressure Interface 
Designation from the Pressurizer Power Operated 
Relief Valves (PORVs) and their Associated Block 
Valves 

04/13/2010 
 
 
 
 
 
 

WM 10-0016 Docket No. 50-482: Response to Supplemental 
Information Request for License Amendment 
Request to Remove the High/Low Pressure 
Interface Designation from the Pressurizer Power 
Operated Relief Valves (PORVs) and their 
Associated Block Valves 

06/01/2010 
 
 
 
 
 
 

WO 07-0002 Response Providing Information Regarding 
Implementation Details for the Phase 2 and 3 
Mitigation Strategies 

02/23/2007 
 
 
 

WO 07-0010 Response to Questions from April 2, 2007, Phone 
Call Regarding Implementation Details for the 
Phase 2 and 3 Mitigation Strategies 

05/02/2007 
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License Amendments 
 

 

NUMBER TITLE  REVISION/DATE 
 

141 Conforming License Amendment to Incorporate the 
Mitigation Strategies Required by Section B.5.b of 
Commission Order EA-02-026 

08/02/2007 
 
 
 

1-00153 Wolf Creek Generating Station - Issuance of 
Amendment Regarding:  Removing High/Low 
Pressure Designation From The Pressurizer Power-
Operated Relief Valves  

03/02/2011 

 
 
Miscellaneous 

 
TITLE 

 
IFSTA (International Fire Service Training Association) Pumping Apparatus Driver/Operator 
Handbook, 2nd Edition, Chapter 8, Theoretical Pressure Calculations (Customary) 
 
Maintenance Rule Scope - QD System – Emergency Lighting DC System 
 
NFPA Deficiency Tracking Sheet 
 
 
 
Miscellaneous 
 

  

NUMBER TITLE  REVISION/DATE 
 

05000482/2008008 NRC Inspection Site-Specific Implementation of B.5.b 
Phase 2 and 3 Mitigating Strategies Temporary 
Instruction 

09/12/2008 
 
 
 

Appendix 9.5E Design Comparison to 10 CFR Part 50, Appendix R, 
Fire Protection Program for Nuclear Power Plant 
Facilities Operating Prior to January 1, 1979 

0 
 
 
 

CN-RAM-08-037, 
Attachment 8 

Multiple Spurious Operations Review  
 
 

Cable List for 
BBPCV456A 

Selection Criteria = CABLE.C_ID ‘%4BBK40B%’  
 
 

Cable List for 
BBHV8000B 

E-15000, Selection Criteria = CABLE.C_ID 
‘%4BBG39B%’ 

66 
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Miscellaneous 
 

  

NUMBER TITLE  REVISION/DATE 
 

Cable list for 
BNHV8812A/B 

E-15000, Selection Criteria = CABLE.C_ID 
‘%1BNG03A%’ or ‘4BNG03B%’ 

66 
 
 

Cable List for 
EJHV8811A/B 

E-15000, Selection Criteria = CABLE.C_ID 
‘%1EJG06A%’ or ‘%4EJG06B%’ 

66 
 
 

Electroswitch 
Vendor Manual 

Switches and Relays For the Power Industry  
 
 

FSAR Section 7.4 Systems Required for Safe Shutdown 14 
 

FSAR Section 9.5.1 Fire Protection System 13 
 

FSAR 
Appendix 9.5B 

Fire Hazards Analysis 19 
 
 

NEI 00-01 Guidance for Post-Fire Safe Shutdown Circuit 
Analysis 

2 
 
 

NEI 02-03 Guidance for Performing a Regulatory Review of 
Proposed Changes to the Approved Fire Protection 
Program 

1 
 
 
 

NEI 06-12 B.5.b Phase 2 & 3 Submittal Guideline 2 
 

OP4331401 License Re-qualification Simulator Guide – H.B. 
Robinson and Fire 

0 
 
 

Raceway List for 
Tray 114U3B38 

E-15000, Selection Criteria = Raceway.R_ID 
‘%4BBK40BG%’ 

66 
 
 

Regulatory 
Guide 1.189 

Fire Protection for Nuclear Power Plants 2 
 
 

WIP-M-663-
00017A-W03-D-1 

Fire Protection Evaluations for Unique or Unbounded 
Fire Barrier Configurations 

0 
 
 

 
 
Procedures 
 

  

NUMBER TITLE  REVISION/DATE 
 

AI 10-106 Operation of the WCGS Fire Truck 1B 
 

AI 26A-003 Regulatory Evaluations (Other Than 10 CFR 50.59) 13 
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Procedures 
 

  

NUMBER TITLE  REVISION/DATE 
 

AP 10-100 Fire Protection Program 16 
 

AP 10-101 Control of Transient Ignition Sources 14 
 

AP 10-102 Control of Combustible Materials 16 
 

AP 10-103 Fire Protection Impairment Control 24 
 

AP 10-104 Breach Authorization 25A 
 

AP 10-105 Fire Protection Training and Drills 13 
 

AP 10-106 Fire Preplans 11 
 

AP 10-107 Fire Incident Investigation and Reporting 4C 
 

AP 10-109 Fire Protection Inspections 5B 
 

EDMG-001 Extensive Damage Mitigation Guideline 5 
 

EDMG-T01 Extensive Damage Mitigation Guidelines Tool Box 7 
 

MPE BA-010 Preventative maintenance on Teledyne Emergency 
Lighting 

20C 
 
 

OFN KC-016 Fire Response 31, 32 & 32A 
 

OFN RP-017 Control Room Evacuation 38 
 

OFN RP-017A Hot Standby to Cold Shutdown from Outside the 
Control Room Due to Fire 

0 
 
 

STN FP-202 Yard Loop & Hydrant Flush & Hydrant Inspection 13 
 

STN FP-204 Fire Protection System C-Factor Test 22 & 23 
 

STN FP-209 Fire Pump Performance and Sequential Start Test 16 & 17 
 

STN FP-212 Electric Motor Driven Fire Pump 1FP01PA Monthly 
Operation 

13A 
 
 

STN FP-220 TADOT For Electrically Supervised Fire Doors 8 
 

STN FP-221 Fire Door Position Verification – Closed, Locked, 
Unalarmed 

10 
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Procedures 
 

  

NUMBER TITLE  REVISION/DATE 
 

STN FP-224 Fire Door Position Verification – Closed, Unlocked, 
Unalarmed 

14 
 
 

STN FP-225 Fire Barrier Inspection 6A 
 

STN FP-400C Nalon Sys/Control Cab. Load Center.M.G. Sets Rm 
(KC-225) 

6A 
 
 

STN FP-401B Halon System/ESF Switchgear Room 2 (KC-222) 4A & 4B 
 

STN FP-440 Fire Door Visual Inspection 7 
 

STN FP-450 Fire Damper Inspection and Drop Test 13 
 

STN FP-452 Fire Barrier Penetration Seals Inspection 6 
 

STN FP-817D Trip Act. Device Oper. Test for Bechtel Zones 108, 
109, 110, 101 117, 118 and 119  

11 & 11A 
 
 

STN FP-817F Trip Act. Device Oper. Test for Bechtel Zones 306, 
307, and 314-317  

7 &7A 
 
 

STN GP 009 Emergency Equipment Verification 56 and 57 
 

STN KC-202 Fire Protection Header Flush from Yard Loop 
Through Power Block Interface 

9 
 
 

STN RP-001 Remote Shutdown Norm/Iso Switch Test 12 
 

STN RP-002H ESW Trn B To CCW Hx B Isolation Switch Test 0 
 

STS RP-004 Auxiliary Shutdown Panel Control Switch Test 19B 
 

STN TCA 001 Manual Action Critical Action Timing 1 
 

 
 
Work Orders 
 
346628 
367573 
372783 

389868 
390282 
08-302436-000 

10-323339-021 
10-323469-000 
10-330067-000 

10-332114-000 
10-336493-000 
11-339161-001 
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Attachment B 
 
Significance Determination Process for Non-cited Violation 05000482/2011007-03, Failure 
to Ensure Post-Fire Safe Shutdown Components Remain Free of Fire Damage 
 
Introduction 
 
This attachment discusses the risk significance of Non-cited Violation 05000482/2011007-03.  
This document discusses the methods, assumptions, and results of the significance 
determination process. 
 
Methods 
 
The significance of this finding was evaluated using the significance determination process in 
Manual Chapter 0609, Appendix F, “Fire Protection Significance Determination Process,” 
because it affected fire protection defense-in-depth strategies involving fire protection.  This 
finding was associated with the post-fire safe shutdown category.  Specifically, the performance 
deficiency associated with Example 2 would result in a loss of reactor coolant inventory to the 
pressurizer relief tank and loss of pressure control without a means for the operators to isolate 
the discharge path.  The team assigned this finding a high degradation rating since it is 
associated with post-fire safe shutdown analysis being incomplete. 
 
The team assigned a duration factor of 1.0 since the performance deficiency existed for greater 
than 30 days.  The team performed a Phase 1 quantitative screening using generic fire ignition 
frequencies for the three fire areas of concern.  The results of this Phase 1 screening required 
that the team complete a Phase 2 significance determination evaluation.  In accordance with 
Manual Chapter 0609, Appendix F, the team used several spreadsheets from NUREG-1805, 
“Fire Dynamics Tools (FDTs) Quantitative Fire Hazard Analysis Methods for the U.S. Nuclear 
Regulatory Commission Fire Protection Inspection Program.”  The team used the following 
spreadsheets in the Phase 2 evaluation: 
 

• 02.1_Temperature_NV 
• 02.2_Temperature_FV 
• 05.1_Heat_Flux_Calculations_Wind_Free 
• 9_Plume_Temperature_Calculations 
• 10_Detector_Activation_Times 

 
The team used these spreadsheets to determine the temperature of the plume, the temperature 
of the hot gas layer, and the activation time of the detection systems. 
 
Assumptions 
 
The team used the following assumptions during the Phase 2 evaluation: 
 
1. The team assumed that the smoke detectors were located at the maximum possible 

distance from the ignition source given the spacing of detectors in each fire area. 
 
2. The team assumed that the detection systems worked properly to detect the fire. 
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3. The team assumed that the fixed suppression systems would fail to suppress the fire.  The 
team assumed the only method of suppressing the fire was manual fire fighting by the fire 
brigade. 

 
4. The licensee concluded that an inter-cable hot short in thermoset cables was needed for a 

power-operated relief valve to spuriously open.  Using guidance in Appendix F, Table 2.8.3, 
“PSP Factors Dependent on Cable Type and Failure Mode,” the team assumed the 
conditional probability of an inter-cable hot short given a fire scenario that damaged the 
thermoset cables was 0.02. 

 
5. The Phase 2 evaluation concluded that the hot gas layer would never reach a high enough 

temperature to damage the thermoset cables.  Therefore, the team screened out all fire 
scenarios involving a hot gas layer that would damage the pressurizer power-operated relief 
valve. 

 
Evaluation 
 
The team performed a field walk down to verify ignition sources within the zone of influence of 
the target cables and to review the location of the fire protection features.  In particular, the team 
verified the spatial arrangement of the fire sources and targets as well as the distances between 
each source and target.  The team used the zone of influence described in Appendix F, 
Step 2.3, “Fire Scenario Identification and Ignition Source Screening,” to determine the fire 
sources that could lead to fire scenarios that damaged the pressurizer power-operated relief 
valves.  These scenarios involved cases where the initial fire directly damaged the cables as 
well as situations where the fire propagated through a set of cable trays that contained the 
pressurizer power-operated relief valve cables. 
 
The team reviewed the Wolf Creek Generating Station Individual Plant Examination of External 
Events, the fire hazards analysis, and drawings showing the cable routing for the pressurizer 
power-operated relief valves and their associated block valves inside containment.  The team 
screened out fire scenarios involving the reactor building given the lack of ignition sources 
located under the pressurizer power-operated relief valve cables.  
 
The team determined that three fire sources involving five fire scenarios could lead to core 
damage for this performance deficiency.  The team summarized the applicable fire scenarios in 
Table 1, “Initial Fire Scenarios,” and discussed the detailed evaluations below.   
 
Fire Scenarios 
 
Each scenario describes the calculated time to damage the pressurizer power-operated relief 
valve and block valve cables and the time to detect the fire.  As noted above, the team assumed 
that the fixed suppression systems failed to suppress the fire and the only method of 
suppression resulted from manual fire fighting from the fire brigade.  
 
Manual Chapter 0609, Appendix F, Attachment 8, Table A8.1, “Non-Suppression Probability 
Values for Manual Fire Fighting Based on Fire Duration Time to Damage after Detection) and 
Fire Type Category” provided the values for the non-suppression probability for manual fire 
fighting.  The results were different for each scenario based on the type of fire and the length of 
time between the detection of the fire and damage to the cables. 
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Table 1 Initial Fire Scenarios 

Scenario 
Number 

Ignition 
Source 

Source 
Description 
(Fire Area) 

Source 
Category 

Initial Fire 
Ignition 

Frequency 

Heat 
Release 

Rate 

Severity 
Factor 

Fire 
Targets 

Nearest 
Distance 

1 RP-333 
Relay 
Panel 
(A-16) 

General 
Control 
Cabinet 

6.00E-5/yr 200 kW 0.9 
4U3B 
4U3A 

4.8 ft 

2 RP-333 
Relay 
Panel 
(A-16) 

General 
Control 
Cabinet 

6.00E-5/yr 650 kW 0.1 
4U3B 
4U3A 

4.8 ft 

3 SK194B 
Security 
Panel 
(A-16) 

General 
Electrical 
Cabinet 

6.00E-5/yr 200 kW 0.1 
4U3B 
4U3A 

5.0 ft 

4 NG01B 
600 V 
MCC 
(A-18) 

General 
Electrical 
Cabinet 

6.00E-5/yr 70 kW 0.9 
1U3J 
1U3K 

3.3 ft 

5 NG01B 
600 V 
MCC 
(A-18) 

General 
Electrical 
Cabinet 

6.00E-5/yr 200 kW 0.1 
1U3J 
1U3K 

3.3 ft 

 
1. Source RP-333 
 
Panel RP-333 is a relay panel located against a wall in Fire Area A-16.  The top of the cabinet is 
7’ 10” from the floor.  The team treated the relay panel as a general control cabinet with a fire 
ignition frequency of 6.00E-5 and heat release rates of 200 kW and 650 kW.   
 
The power-operated relief valve cables are located in cable tray 4U3B and the power-operated 
relief valve block valve cables are located in cable tray 4U3A.  Cable tray 4U3B is the third tray 
and cable tray 4U3A is the fourth tray from the bottom of a stack of cable trays.  The lowest 
cable tray is located 11’ 8” from the floor. 
 
Fire Area A-16 is protected by a single zone smoke detection system with a maximum distance 
of 25 feet between detectors.  Areas of cable tray concentration contain preaction sprinkler 
systems for fixed fire suppression. 
 
Scenario 1 – Heat Release Rate (200 kW) 
 
The team calculated a plume temperature of 1178°F, corresponding to a damage time of 
1 minute for the lowest cable tray and a damage time of 10 minutes for the target set.  The team 
calculated a detection time less than 1 minute.  The team assigned a non-suppression 
probability for manual firefighting of 0.35 for an electrical fire with 9 minutes between the time to 
detection and time to damage. 
 
Scenario 2 – Heat Release Rate (650 kW) 
 
The team calculated a plume temperature exceeding 2000°F, corresponding to a damage time 
of 1 minute for the lowest cable tray and a damage time of 10 minutes for the target set.  The 
team calculated a detection time less than 1 minute.  The team assigned a non-suppression 
probability for manual firefighting of 0.35 for an electrical fire with 9 minutes between the time to 
detection and time to damage. 
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2. Source SK194B 
 
Panel SK194B is a security panel located against a wall in Fire Area A-16.  The top of the 
cabinet is 7’ 8” from the floor.  The team treated the security panel as a general electrical 
cabinet with a fire ignition frequency of 6.00E-5 and heat release rates of 70 kW and 200 kW.  
Using a zone of influence, the team screened out the lower heat release rate during the plant 
walkdown. 
 
The power-operated relief valve cables are located in cable tray 4U3B and the power-operated 
relief valve block valve cables are located in cable tray 4U3A.  Cable tray 4U3B is the third tray 
and cable tray 4U3A is the fourth tray from the bottom of a stack of cable trays.  The lowest 
cable tray is located 11’ 8” from the floor. 
 
Fire Area A-16 is protected by a single zone smoke detection system with a maximum distance 
of 25 feet between detectors.  Areas of cable tray concentration contain preaction sprinkler 
systems for fixed fire suppression. 
 
Scenario 3 – Heat Release Rate (200 kW) 
 
The team calculated a plume temperature of 1103°F, corresponding to a damage time of 1 
minute for the lowest cable tray and a damage time of 10 minutes for the target set.  The team 
calculated a detection time less than 1 minute.  The team assigned a non-suppression 
probability for manual firefighting of 0.35 for an electrical fire with 9 minutes between the time to 
detection and time to damage. 
 
3. Source NG01B 
 
Panel NG01B is a 600V motor control center located in the open in Fire Area A-18.  The top of 
the cabinet is 7’ 8” from the floor.  The team treated the motor control center as a general 
electrical cabinet with a fire ignition frequency of 6.00E-5 and heat release rates of 70 kW and 
200 kW. 
 
The power-operated relief valve cables are located in cable tray 1U3J and the power-operated 
relief valve block valve cables are located in cable tray 1U3K.  Cable tray 1U3J is the third tray 
and cable tray 1U3K is the second tray from the bottom of a stack of cable trays.  The lowest 
cable tray is located 9’ 11” from the floor. 
 
Fire Area A-18 is protected by a cross zone smoke detection system with a maximum distance 
of 5 feet between detectors.  A total flooding halon system provides fixed fire suppression. 
 
Scenario 4 – Heat Release Rate (70 kW) 
 
The team calculated a plume temperature of 421°F.  Since this is less than the damage 
threshold of 625 °F for thermoset cables, the team screened out this scenario from further 
consideration. 
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Scenario 5 – Heat Release Rate (200 kW) 
 
The team calculated a plume temperature of 1019°F, corresponding to a damage time of 1 
minute for the lowest cable tray and a damage time of 8 minutes for the target set.  The team 
calculated a detection time less than 1 minute.  The team assigned a non-suppression 
probability for manual firefighting of 0.44 for an electrical fire with 7 minutes between the time to 
detection and time to damage. 
 
Results 
 
The Phase 2 evaluation provided a bounding analysis and an upper limit for the change in core 
damage frequency.  In each of the scenarios described above, the change in core damage 
frequency was bounded by the conditional core damage frequency (CCDF).  The team 
calculated the conditional core damage probability using the following equation: 

 

ShortHotnSuppressioNon PxPxSFxFIFCCDF −=  

 
where:  FIF  denotes the fire ignition frequency 
  SF  denotes the severity factor 
  nSuppressioNonP −  denotes the non-suppression probability 

  ShortHotP  denotes the probability of a hot short 

 
The sum of the conditional core damage probabilities for each of the fire scenarios bounded the 
total change in core damage frequency associated with this performance deficiency.  The team 
calculated a bounding value of 5.15E-7/year for the change in core damage frequency for this 
performance deficiency.  The results are contained in Table 2, “Phase 2 Evaluation Results”. 
 

Table 2. Phase 2 Evaluation Results 

Scenario 
Number 

Ignition 
Source 

Fire Ignition 
Frequency 

Severity 
Factor 

Probability of 
Non-Suppression 

Probability of 
a Hot Short 

CCDF 

1 RP-333 6.00E-5/yr 0.9 0.35 0.02 3.78E-7/yr 

2 RP-333 6.00E-5/yr 0.1 0.35 0.02 4.20E-8/yr 

3 SK194B 6.00E-5/yr 0.1 0.35 0.02 4.20E-8/yr 

4 NG01B 6.00E-5/yr 0.9 N/A N/A N/A 

5 NG01B 6.00E-5/yr 0.1 0.44 0.02 5.28E-8/yr 

     Total 5.15E-7/yr 
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