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EVENT DETAILS             
 
Event Description.  At 2100 hours, on January 23, 2016, the Perry Nuclear Power Plant 
(PNPP) commenced a reactor shutdown to investigate unidentified leakage in the drywell.  At 
2122 hours, drywell unidentified leakage exceeded Technical Specification (TS) limits, 
necessitating a plant shutdown.  At 0357 hours, on January 24th while performing the 
shutdown, the average power range monitors (APRM) became inoperable due to a calibration 
setpoint being out of tolerance in the nonconservative direction following a transfer of the 
reactor recirculation pumps to slow speed. This resulted in a loss of safety function for the 
APRMs.  At 1007 hours, on January 24th with the plant at 8 percent power during a feedwater 
shift to place the motor feed pump in service, reactor water level rose to the Level 8 setpoint 
and the reactor protection system (RPS) automatically initiated.  Following the shutdown, a 
small leak was identified on the reactor recirculation loop "A" pump discharge valve vent line. 
The recirculation loop is part of the reactor coolant system, resulting in a condition prohibited by 
TS due to pressure boundary leakage.  Additional information can be found in licensee event 
report (LER) 440-2016-001 (Ref. 1). 
 
Cause.  The cause of the recirculation loop vent line leak was that the weld connecting the root 
appendage was not performed per the design drawing. The APRM calibration issue was caused 
by a change to the feedwater flow input to the heat balance. The cause of the reactor level rise 
and subsequent high water level scram was due to operator error in monitoring and 
manipulating feedwater system indications and controls. 
 
MODELING              
 
Basis for ASP Analysis/SDP Results.  The ASP Program uses Significance Determination 
Process (SDP) results for degraded conditions when available and applicable.  The ASP 
Program performs independent analyses for initiating events.  ASP analyses of initiating events 
account for all failures/degraded conditions and unavailabilities (e.g., equipment out for 
test/maintenance) that occurred during the event, regardless of licensee performance.1 
 
An independent ASP analysis is required because an initiating event occurred. 
 

                                                           
1 ASP analyses also account for any degraded condition(s) that were identified after the initiating event occurred if 
the failure/degradation exposure period(s) overlapped the initiating event date. 
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Several Green findings under the SDP were reported in inspection reports (IRs) 
05000440/2016001 (Ref. 2) and 05000440/2016008 (Ref. 3). 
 

A Green finding was associated with the unplanned automatic reactor protection system 
(RPS) actuation as a result of the licensee’s failure to correctly implement the procedure 
to balance inservice flow controller outputs.  The finding was determined to be of very 
low safety significance because it did not result in the loss of mitigation equipment relied 
upon to transition the plant from the onset of the trip to a stable shutdown condition.  The 
licensee failed to provide adequate procedural guidance on when to conduct the 
feedwater pump shift. 
 
A Green finding was associated with a small leak due to the licensee’s failure to control 
welding and inspection activities during the replacement of the reactor recirculation loop 
‘A’ pump discharge valve vent line.  The finding was of very low safety significance 
because it was determined that after a reasonable assessment of degradation, the leak 
would not have exceeded the reactor coolant system leak rate for a small-break Loss of 
coolant accident (LOCA) and the leak would not have affected other systems used to 
mitigate a LOCA (e.g., an interfacing system LOCA). 
 
A Green finding was associated with the loss of safety system function as a result of the 
operators failing to take steps to prevent all operable APRMs from becoming out of 
specification in the non-conservative direction after a recirculation pump shift to slow 
speed.  The finding was determined to be of very low safety significance because it did 
not result in the loss of reactivity control systems beyond a single trip signal function and 
did not result in a mismanagement of reactivity by the operators. 
 

A search for windowed events did not yield any LERs that would impact the risk significance of 
this assessment. 
 
Analysis Type.  An initiating event analysis was performed using the Perry Standardized Plant 
Analysis Risk (SPAR) model Revision 8.19, created May 20, 2014. 
 
Key Modeling Assumptions.  The following assumptions were determined to be significant to 
the modeling of this event: 
 
Analyzed the IE-TRANS (General Plant Transient) initiating event while failing to run (set to 
TRUE) the two turbine-driven feedwater pumps due to their isolation by design on a Level 8 
scram:  
 

MFW-TDP-FR-PUMPA (Feedwater Pump A Fails to run)  
MFW-TDP-FR-PUMPB (Feedwater Pump B Fails to run) 

The licensee failed to properly operate feedwater which resulted in an automatic reactor 
scram.  Specifically, operators failed to control reactor water level while shifting from turbine-
driven to motor-driven feedwater pumps, resulting in an automatic reactor trip due to high 
reactor water level (i.e., Level 8).  This performance deficiency did not result in a loss of the 
feedwater (motor-driven feedwater were temporarily unavailable and recovered by the operators 
to provide inventory makeup to the reactor vessel); therefore, the ASP analysis models this 
event as a general transient rather than a loss of main feedwater.  However, the turbine-driven 
feedwater pumps are automatically isolated on the Level 8 by design, which is considered in this 
analysis.  A bounding sensitivity analysis was performed by failing the motor-driven feedwater 
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pump without recovery.  The conditional core damage probability (CCDP) for this bounding 
sensitivity analysis did not raise the failure probability above the precursor threshold. 

Note that the safety function of the high pressure core injection (HPCI) system remained 
available as an alternate means of injection. 

The licensee failed to control welding and inspection activities that resulted in a RCS leakage 
from a recirculation pump discharge valve vent line when it was replaced in the previous 
refueling outage.  This performance deficiency did not result in leakage that would have 
challenged the plant (i.e., it would not have resulted in a small LOCA) or affected the function of 
any mitigation equipment; therefore, this condition was not modeled in the ASP analysis.  

On January 24th at 0357, with the plant in Mode 1 at 26 percent power, 7 of 8 APRMs were 
declared inoperable due to being greater than 2 percent out of calibration when compared to the 
calculated heat balance (APRM "A" was previously declared inoperable and bypassed due to a 
failed Low Power Range Monitor). The calibrated APRM input to the RPS was restored within 
the TS Limiting Condition for Operation at 0445 hours.  The out-of-calibration condition of the 
APRMs is outside of the PRA modeling boundaries given the defense-in-depth redundancy of 
the RPS; therefore, this condition was not modeled in the ASP analysis. 
 
ANALYSIS RESULTS            
 
CCDP/Rejection Basis.  The point estimate CCDP for this event is 6.8×10-8. 
 
The ASP Program acceptance threshold is a CCDP of 1×10-6 or, if higher, the plant-specific 
CCDP equivalent of an initiating event for a Loss of Condenser Heat Sink (CCDP of 5×10-6) or 
an initiating event of Loss of Main Feedwater (CCDP of 7×10-8).  Selecting the highest failure 
probability from these conditions establishes the Perry acceptance precursor threshold for the 
ASP program at 5×10-6. 
 
The initiating event for this analysis was a General Plant Transient.  Some sequences involved 
the Anticipated Transient Without Scram (ATWS) event tree number 77. 
 
Dominant Sequence.  The dominant accident sequence is TRANS Sequence 30 (CCDP = 
1.9×10-8) that contributes approximately 29% of the total internal events CCDP.  The dominant 
sequence is shown graphically in Appendix A. 
 

Sequence CDP Percentage Description 

TRANS 30 1.94E-8 28.6% 

Reactor Shutdown succeeds, 
Safety Relief Valves Closed succeeds, 
Main Condenser fails, 
Feedwater succeeds, 
Suppression Pool Cooling fails, 
Containment Spray fails, 
Power Conversion System Recovery fails, 
Containment Venting fails, 
Late Injection fails 
 
/RPS, /SRV, CND, /MFW, SPC, CSS, PCSR, CVS, LI03 
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Sequence CDP Percentage Description 

TRANS 23 1.32E-8 19.5% 

Reactor Shutdown succeeds, 
Safety Relief Valves Closed succeeds, 
Main Condenser succeeds, 
Feedwater fails, 
RCIC fails, 
HPCS fails, 
Manual Reactor Depressurization fails. 
 
/RPS, /SRV, /CND, MFW, RCI, HCS, DEP 

TRANS 77-26 1.19E-8 17.5% 

Reactor Shutdown fails, 
Safety Relief Valves Open succeeds, 
Recirculation Pump Trip fails 
 
RPS, /PPR, RPT

TRANS 22 9.04E-9 13.3% 

Reactor Shutdown succeeds, 
Safety Relief Valves Closed succeeds, 
Main Condenser succeeds, 
Feedwater fails, 
RCIC fails, 
HPCS fails, 
Manual Reactor Depressurization succeeds, 
Low Pressure Injection fails, 
Alternate Low Pressure Injection fails 
 
/RPS, /SRV, /CND, MFW, RCI, HCS, /DEP, LPI, VA 

TRANS 77-04 7.67E-9 11.3% 

Reactor Shutdown fails, 
Safety Relief Valves Open succeeds, 
Recirculation Pump Trip succeeds, 
Power Conversion System succeeds*, 
Standby Liquid Control fails 
 
RPS, /PPR, /RPT, /PCS01, SLC

TRANS 77-02 2.44E-9 3.6% 

Reactor Shutdown fails, 
Safety Relief Valves Open succeeds, 
Recirculation Pump Trip succeeds, 
Power Conversion System succeeds*, 
Standby Liquid Control succeeds, 
Inhibit ADS/HPCS succeeds, 
Prevent Overfill fails 
 
RPS, /PPR, /RPT, /PCS01, /SLC, /INH, LVL 

TRANS 77-03 2.44E-9 3.6% 

Reactor Shutdown fails, 
Safety Relief Valves Open succeeds, 
Recirculation Pump Trip succeeds, 
Power Conversion System succeeds*, 
Standby Liquid Control succeeds, 
Inhibit ADS/HPCS fails 
 
RPS, /PPR, /RPT, /PCS01, /SLC, INH

Total 6.77E-8 100%  
 * Power Conversion System (PCSO1) success requires steam condensing through all 
turbine bypass lines, makeup to the condenser hotwell using vacuum drag, 1-of-3 
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condensate pumps, 1-of-3 condensate booster pumps, 1-of-3 feed pumps, and an 
injection path.  The system must operate for 24 hours. 
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Appendix A: General Transient Key Event Tree 
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Appendix A: ATWS Event Tree from General Transient Event Tree Sequence 77 
 

 
 

 


