
UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION III 
2443 WARRENVILLE RD. SUITE 210 

LISLE, IL  60532-4352 
 

May 25, 2016 
 
 

Mr. David Hamilton 
Site Vice President 
FirstEnergy Nuclear Operating Company 
Perry Nuclear Power Plant 
P. O. Box 97, 10 Center Road, A–PY–290 
Perry, OH  44081–0097 

SUBJECT:  PERRY NUCLEAR POWER PLANT—REACTIVE INSPECTION REPORT 
05000440/2016008 

Dear Mr. Hamilton: 

On February 25, 2016, the U.S. Nuclear Regulatory Commission (NRC) completed its initial 
assessment of events where two safety relief valves remained fully open after receiving a 
spurious initiation signal which occurred on February 8, 2016, and a loss of shut down cooling 
event while the reactor was shut down for corrective actions for the two safety relief valves 
remaining fully open, which occurred on February 11, 2016.  Based on this initial assessment, 
the NRC sent a Special Inspection Team to your site on February 29, 2016. 
 
The team presented the results of this inspection during an interim exit on March 28, 2016, and 
a final exit meeting on May 13, 2016, with you and other members of your staff.  The results of 
this inspection are documented in the enclosed report.  The basis for initiating the special 
inspection and the focus areas for review are detailed in the Special Inspection Charter 
(Attachment 4 of the Enclosure). 
 
The enclosed report documents three findings of very low safety significance (Green).  These 
findings involved a violation of NRC requirements.  The NRC is treating these violations as  
Non-Cited Violations (NCVs) consistent with Section 2.3.2.a of the Enforcement Policy. 

If you contest the violations or significance of these NCVs, you should provide a response within 
30 days of the date of this inspection report, with the basis for your denial, to the U.S. Nuclear 
Regulatory Commission, ATTN:  Document Control Desk, Washington, DC, 20555-0001; 
with a copies to the Regional Administrator, U.S. Nuclear Regulatory Commission, Region III; 
the Director, Office of Enforcement, U.S. Nuclear Regulatory Commission, Washington, DC, 
20555–0001; and the NRC Resident Inspector at the Perry Nuclear Power Plant. 
 
If you disagree with a cross-cutting aspect assignment 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 III; and the NRC Resident Inspector at the 
Perry Nuclear Power Plant. 
  



D. Hamilton     -2- 
 
In accordance with Title 10 of the Code of Federal Regulations (CFR) 2.390, “Public 
Inspections, Exemptions, Requests for Withholding,” of the NRC's "Rules of Practice," a copy of 
this letter, its enclosures, and your response (if any) will be available electronically for public 
inspection in the NRC’s Public Document Room or from the Publicly Available Records System 
(PARS) component of NRC's Agencywide Document Access and Management 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/ 
 
 
Patrick L. Louden, Director 
Division of Reactor Projects 

Docket No. 50–440 
License No. NPF–58 

Enclosures: 
IR No. 05000440/2016008 
  w/Attachments: 
1. Supplemental Information 
2. List of Documents Reviewed 
3. List of Acronyms Used 
4. Special Inspection Charter 
5. Event Timeline 

cc:  Distribution via LISTSERV® 
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U.S. NUCLEAR REGULATORY COMMISSION 

REGION III 

Docket No: 50–440 
License No: NPF–58 

Report No: 05000440/2016008 

Licensee: FirstEnergy Nuclear Operating Company (FENOC) 

Facility: Perry Nuclear Power Plant 

Location: North Perry, Ohio  

Dates: February 29, 2016, through May 13, 2016 

Inspectors: W. Schaup, Senior Resident Inspector, Clinton (Lead) 
 R. Baker, Operations Engineer 
 I. Hafeez, Reactor Inspector 

J. Havertape, Reactor Engineer 
 D. Szwarc, Senior Reactor Inspector 

Approved by: P. Louden, Director 
 Division of Reactor Projects 
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SUMMARY 

Inspection Report No. 05000440/2016008; 02/29/2016 – 05/13/2016; Perry Nuclear Power 
Plant; Special Inspection. 

This report covers an 11-week period of inspection by the Clinton senior resident inspector and 
four regional inspectors.  Based on the results of this inspection, two U.S. Nuclear Regulatory 
Commission (NRC) identified and one self-revealed finding of very-low safety significance 
(Green) were identified.  The significance of most findings is indicated by their color (i.e., greater 
than Green, or Green, White, Yellow, Red) using Inspection Manual Chapter (IMC) 0609, 
“Significance Determination Process (SDP).”  Cross-cutting aspects were determined using 
IMC 0310, “Aspects within the Cross Cutting Areas.”  Findings for which the SDP does not apply 
may be Green or be assigned a severity level after NRC management review.  All violations of 
NRC requirements are dispositioned in accordance with the NRC’s Enforcement Policy dated 
July 9, 2013.  The NRC’s program for overseeing the safe operation of commercial nuclear 
power reactors is described in NUREG–1649, “Reactor Oversight Process,” Revision 5, dated 
February 2014. 

NRC-Identified and Self-Revealed Findings 

Cornerstone:  Initiating Events 

• Green.  The inspectors identified a finding of very low safety significance and an 
associated non-cited violation (NCV) of Title 10 CFR Part 50, Appendix B, Criterion V, 
“Instructions, Procedures and Drawings,” for the licensee’s failure to follow fleet 
procedure NOP–SS–3001, “Procedure Review and Approval,” and to ensure that a 
newly developed hardcard was properly reviewed and approved prior to implementation.  
Specifically, the licensee characterized the hardcard development and implementation 
as only an administrative change, and was thereby exempted from the fleet procedure 
review process for new procedures.  The licensee entered this finding into the corrective 
action program (CAP) as condition report (CR) 2016–03033 and planned to perform a 
causal review to ensure that actions taken in response to information provided in 
operations administrative instruction, OAI–1703, “Hardcards,” have received appropriate 
review under 10 CFR 50.59. 

The inspectors determined that the failure to follow the licensee’s fleet and site-specific 
procedures to ensure that a newly developed hardcard was properly reviewed and 
approved prior to implementation was a performance deficiency.  The performance 
deficiency was more than minor because, if left uncorrected, the performance deficiency 
had the potential to lead to a more significant safety concern.  Specifically, by not 
performing review and approval activities in accordance with established procedures, the 
licensee might unintentionally challenge the operators by requiring equipment 
manipulation that impose unnecessary plant transients, which would result in 
unwarranted challenges to safety related equipment.  Additionally, the performance 
deficiency was more than minor because it was associated with the procedure quality 
attribute of the Initiating Events cornerstone and adversely affected the cornerstone 
objective of limiting the likelihood of those events that upset plant stability and challenge 
critical safety functions during shutdown, as well as power operations, and was therefore 
a finding.  The finding was determined to be of very low safety significance because the 
finding did not cause a reactor trip and the loss of mitigation equipment relied upon to 
transition the plant from the onset of the trip to a stable shutdown condition.  The 
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inspectors determined this finding had a cross-cutting aspect of conservative bias in the 
human performance area where individuals use decision making-practices that 
emphasize prudent choices over those that are simply allowable and a proposed action 
is determined to be safe in order to proceed, rather than unsafe in order to stop.  
Specifically, when the licensee determined to develop the hardcard procedure as an 
administrative change, the decision precluded the opportunity for the licensee to properly 
evaluate that the procedure actions did not adversely impact existing station procedures 
and equipment [IMC 0310, H.14].  (Section 4OA5.1.d(2)) 

• Green.  A self-revealed finding and an associated NCV of Title 10 CFR Part 50, 
Appendix B, Criterion V, “Instructions, Procedures, and Drawings,” was identified for the 
licensee’s failure to prescribe instructions appropriate to the circumstance into 
procedures for an activity affecting quality.  Specifically, the licensee failed to incorporate 
instructions into procedures to fill and vent all portions of the reactor water level 
reference leg purge system.  This issue has been entered the issue into the CAP as 
CR 2016–02716 to provide a process for the activities. 

The failure to prescribe instructions appropriate to the circumstance into procedures for 
an activity affecting quality was a performance deficiency.  The performance deficiency 
was more than minor because it was associated with the configuration control 
performance attribute of the Initiating Events cornerstone and adversely affected the 
cornerstone objective of limiting the likelihood of those events that upset plant stability 
and challenged critical safety functions during shutdown as well as power operations 
and was therefore a finding.  Specifically, gas left in the reactor water level instrument 
reference leg purge system during maintenance equipment alignment was known to 
have the potential to interfere with the proper operation of pressure and level indicators 
relied upon for safety functions, as documented in Generic Letter 93–03.  The finding 
was determined to be of very low safety significance (Green) because the finding did not 
result in exceeding the reactor coolant system leak rate for a small loss of coolant 
accident (LOCA), cause a reactor trip, involve the complete or partial loss of a support 
system that contributes to the likelihood of, or caused, an initiating event and did not 
affect mitigation equipment.  The inspectors determined this finding had a cross-cutting 
aspect of challenge the unknown in the human performance area where individuals stop 
when faced with uncertain conditions and risks are evaluated and managed before 
proceeding.  Specifically, the technicians involved in the April 18, 2015, system recovery 
activities did not stop when faced with an uncertain condition, communicate with 
supervisors, nor consult system experts to resolve the condition prior to continuing work 
activities.  Since this condition was not placed into the corrective action process at the 
time, no further consideration was given to venting the reference leg portion of the 
reactor water level reference leg purge system [IMC 0310, H.11].  (Section 4OA5.1.d(3)) 

Cornerstone: Mitigating Systems 

• Green. The inspectors identified a finding of very low safety significance and an 
associated NCV of Title 10 CFR 50, Appendix B, Criterion VIII, “Identification and 
Control of Materials, Parts, and Components,” for the licensee’s failure to assure that 
identification of items was maintained by appropriate means, either on the item or on 
records traceable to the item, as required throughout fabrication, erection, installation, 
and use of the item.  Specifically, the licensee failed to maintain traceability of safety 
related fuses installed in safety related systems.  The licensee has entered this issue 
into the CAP as CR 2016–02048 and CR 2016–02258.  Corrective actions being 
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performed by the licensee include evaluating implementation of procedure  
NOP–WM–4300 for documenting use of parts in safety related systems and issuing work 
orders to determine where the potentially defective fuses were installed in the Division 2 
and 3 safety related buses for replacement. 
 
The inspectors determined that the failure to assure that identification of items was 
maintained by appropriate means, either on the item or on records traceable to the item, 
as required throughout fabrication, erection, installation, and use of the item was a 
performance deficiency.  Specifically, the licensee failed to maintain traceability of safety 
related fuses installed in safety related systems.  The performance deficiency was more 
than minor because, if left uncorrected, the performance deficiency had the potential to 
lead to a more significant safety concern.  Specifically, identification and control 
measures are designed to prevent the use of incorrect or defective materials, parts or 
components which could render safety systems inoperable.  Additionally, the 
performance deficiency was more than minor because it is associated with the 
equipment performance 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 and was, 
therefore, a finding.  The finding was determined to be of very low safety significance 
because the finding was not a deficiency affecting the design or qualification of a 
mitigating structure system or component, did not represent a loss of system safety 
function, did not represent an actual loss of function of a single train or two separate 
trains for greater than its allowed outage time, and did not represent an actual loss of 
safety function of one or more non-technical specifications trains of equipment during 
shutdown for equipment designated as high safety significant for greater than 24 hours.  
The inspectors determined this finding had a cross-cutting aspect of documentation in 
the human performance area where the organization creates and maintains complete, 
accurate and up-to-date documentation.  Specifically, a review by the licensee of 
existing work orders that may have utilized the fuses did not clearly document if the 
fuses were installed, returned to the warehouse or scrapped [IMC 0310, H.7].  
(Section 4OA5.1.d(4)) 
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REPORT DETAILS 

4OA5 Other Activities 

.1 Special Inspection (93812) 

a. Event Summaries 

On February 8, 2016, at 1500 eastern standard time (EST) while at full power, thirteen 
safety relief valves (SRVs) opened; eleven of them immediately closed and two 
remained open on the low-low set point function.  The opening of the valves caused 
suppression pool temperature to increase.  At 1503 EST, suppression pool temperature 
reached 95 degrees Fahrenheit (°F), and plant operators took action to manually scram 
the reactor in accordance with their training and plant procedures. 

All control rods fully inserted and plant equipment functioned as expected.  Immediately 
after the scram, the two remaining SRVs closed and reactor pressure was stabilized via 
the turbine bypass valves to the main condenser.  Reactor water level was maintained 
using the normal feedwater system. 

On February 11, 2016, at 1504 EST with the plant shut down as part of the forced shut 
down from the previous SRV lifting event, the Division 1 safety bus lost power.  
Division 1 shut down cooling system was in service at that time.  When the safety bus 
lost power, the division 1 shut down cooling pump ‘A’ tripped on a loss of power.  The 
Division 1 emergency diesel generator (EDG) started and loaded the safety bus as 
designed.  The emergency service water (ESW) pump that supplies cooling water to the 
EDG is powered from the safety bus but did not start as required.  With no cooling water 
being supplied to the EDG, operators took actions to manually secure the EDG to 
prevent damage. 

The Division 2 shut down cooling system was operable during the event and was placed 
into service by plant operators and cooling was re-established at 1544 (EST).  During 
this time reactor coolant temperature rose from 89°F to 115°F. 

b. Inspection Scope 

A Special Inspection was initiated following the NRC’s review of the deterministic and 
conditional risk criteria specified in Management Directive 8.3, “NRC Incident 
Investigation Program.”  The inspection was conducted in accordance with NRC 
inspection procedure (IP) 93812, “Special Inspection.”  The Special Inspection Team 
(SIT) Charter, dated February 25, 2016, is included as Attachment 4.  The team 
reviewed technical and design documents, drawings, operating procedures, off normal 
procedures, emergency procedures, work orders, corrective action documents, operator 
logs, vendor documents, and training documents.  In addition, the team interviewed the 
control room operations staff and station personnel to independently assess the events 
and actions taken in response to the events.  The team performed plant walkdowns of 
the affected systems and spent time at the site control room simulator where the actual 
events and some postulated events were recreated with licensed operators responding 
to the events. 

A list of specific documents reviewed is provided in Attachment 2. 
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c. Inspection Documentation 

As detailed in the Special Inspection Charter (Attachment 4), the following items were 
reviewed and the associated results obtained. 

(1) Identify a timeline for both the events. Include relevant and major plant conditions, 
system lineups and operator actions. 

The team completed the timeline and the detailed sequence of events is provided in 
Attachment 5. 

(2) Review plant data and records to confirm the adequacy of the licensee’s assessment of 
the cause of the scram of the reactor and the loss of the Division 1 4.16 kV safety bus 
EH–11. 

Scram of the reactor on February 8, 2016 

The licensee completed a root cause analysis (RCA) on the manual reactor scram 
based on suppression pool temperature reaching 95°F from the SRVs opening.  As part 
of the RCA, the licensee determined that the most likely cause for the SRVs opening 
was a pressure and level perturbation observed on reactor pressure vessel (RPV) 
instrumentation utilizing the ‘B’ RPV reference leg.  The pressure perturbation was most 
likely caused by a bubble of non-condensable gas that was between the reference leg fill 
panel and the reference leg.  A restricting orifice is located downstream of the reference 
fill panel feeding the RPV reference leg.  Pressure on the upstream side of the restricting 
orifice was at or near 1500 pounds per square inch (psi) and the downstream pressure 
was at or near 1025 psi.  Flow through the line is typically at 0.08 gallon per minute 
(gpm).  As the bubble of non-condensable gas pressed through the restricting orifice, it 
rapidly expanded into the lower pressure on the other side.  The momentary flow 
increase in a low flow line would be seen as a pressure spike by RPV instrumentation 
utilizing the ‘B’ RPV reference leg. 

The resultant pressure increase from the gas bubble pressing through the restricting 
orifice was sufficient to provide pressure indication to the trip units that were part of the 
Division 2 logic sequence and provided an open signal to all SRVs.  The SRVs 
responded to the pressure indication and, as designed, thirteen of the SRVs lifted.    
Eleven immediately reseated in response to the short duration of the pressure 
perturbation.  Two SRVs remained opened as designed as part of the low-low set 
function of the system. 

The inspectors validated the licensee’s assessment by independently reviewing plant 
data gathered from the plant computer, operations logs, operating procedures, 
maintenance procedures and work orders and interviews with station personnel. 

Based on the independent review of the event from plant data, plant records and plant 
documentation, the inspectors agreed with the licensee assessment that the likely cause 
of the gas bubble was improperly performed maintenance on the ‘B’ RPV reference leg 
fill panel during the previous refueling outage.  The maintenance activity resulted in gas 
remaining in the ‘B’ RPV reference leg system.  However, even after indications were 
noted that gas was in the system, inadequate actions were not taken to vent the system.  
The inspectors determined that restoration actions by the licensee after the improperly 
performed maintenance activity failed to incorporate instructions into procedures to fill 
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and vent all portions of the reactor water level reference leg purge system that later 
resulted in a reference leg perturbation.  The details and enforcement of this issue are 
discussed in Section 4OA5.d(2) of this report. 

The inspectors also agreed with the licensee’s likely cause of the event being a pressure 
perturbation induced by gas in the ‘B’ RPV reference leg.  Plant data and documentation 
reviewed by the inspectors was consistent with the event.  The pressure perturbation 
was supported by either plant trace data records, where available, showing 
instrumentation response of the pressure perturbation or the actual activation of reactor 
protection logic, indicated in the control room, by all instrumentation supported by the ‘B’ 
RPV reference leg. 

Loss of the Division 1 safety bus on February 11, 2016 

The licensee performed an equipment apparent cause evaluation on the loss of power to 
the Division 1 safety bus, which resulted in a loss of the shutdown cooling system.  As 
part of the investigation into the event, the licensee utilized a failure modes analysis and 
simple troubleshooting methods to determine that the cause of the event was the failure 
of a potential transformer (PT) secondary fuse that supplied power to the under voltage 
and degraded voltage protection scheme for the safety bus.  This same failure also 
prevented the ESW pump from starting because the ESW pump uses the same 
protection scheme for under voltage and degraded voltage conditions. 

The fuse was determined to be suspect during simple troubleshooting when performing 
continuity checks in the safety bus.  The licensee performed a failure analysis on the 
suspect fuse at First Entergy’s BETA Laboratory and discovered that the fuse internals 
were not correctly soldered on one end during manufacturing resulting in intermittent 
continuity.  The licensee had a sample of similar fuses analyzed for comparison and all 
were found correctly assembled. 

The inspectors independently reviewed the apparent cause evaluation, failure mode 
analysis, troubleshooting records, maintenance records, work orders, and fuse failure 
analysis report.  The inspectors agreed with the licensee’s conclusion that the apparent 
cause of the loss of the Division 1 safety bus was the intermittent continuity of the 
PT secondary fuse. 

(3) Review the circumstances of the safety relief valves opening.  Evaluate the design of the 
SRV and the pressure sensing circuitry as designed in the single reference leg to verify 
whether the single-failure criterion for initiation of a safety system is met.  Verify that 
inadvertent actuation of all 19 SRVs was analyzed for acceptable safety consequences.  
Include a review of relevant portions of the Updated Final Safety Analysis Report that 
discuss inadvertent opening of a safety relief valve.  Evaluate the design of the pressure 
relief valve circuitry and verify that the operation of the SRVs is consistent with the 
design. 

As defined in Title 10 CFR Part 50, Appendix A, a single failure means an occurrence 
which results in the loss of capability of a component to perform its intended safety 
functions.  Multiple failures resulting from a single occurrence are considered to be a 
single failure.  Fluid and electric systems are considered to be designed against an 
assumed single failure if neither (1) a single failure of any active component (assuming 
passive components function properly) nor (2) a single failure of a passive component 
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(assuming active components function properly), results in a loss of the capability of the 
system to perform its safety functions. 
 
The inspectors determined that the occurrence of entrained gases in the ‘B’ RPV 
reference leg that affected both pressure instruments that utilize the reference leg did 
not prevent the fulfillment of the safety function of the SRVs.  The SRVs have a safety 
function to open to prevent over pressurization of the RPV.  The SRV’s did open during 
the pressure perturbation; therefore, this would not be considered a single failure 
resulting in the loss of safety function of the SRVs. 
 
The inspectors noted that the current design is a single point venerability.  The licensee 
agreed with this position and entered the issue into the corrective action program (CAP) 
as condition report (CR) 2016–2976. 
 
The inspectors reviewed the Perry Updated Safety Analysis Report (USAR) to determine 
if the inadvertent actuation of all 19 SRVs had been analyzed for acceptable safety 
consequences.  The USAR only provided an analysis for the inadvertent actuation of a 
single SRV that remained open.  The licensee ran the postulated event in the site control 
room simulator and the reactor operators utilizing station procedures were able to safely 
shut down the reactor.  Additionally, the licensee performed a heat load calculation for 
all 19 SRVs opening to determine the effect on suppression pool temperature and 
determined the maximum temperature that would occur was bounded by the 
containment load analysis in the USAR and would not adversely affect containment.  
The inspectors concluded that even though the specific postulated event was not 
analyzed in the USAR, acceptable safety consequences would be achieved based upon 
the licensee demonstrating that the plant could be safely shut down if such an event 
occurred and other postulated events credited in the USFAR were bounding for the 
postulated event. 
 
To evaluate the design of the SRV relief logic, the inspectors reviewed plant design 
documentation for both the mechanical safety function of the SRV as well as the 
operation of the Low Low Set (LLS) relief valve circuitry logic associated with the SRVs.  
The response of the SRVs to the momentary high reactor pressure perturbation was as 
designed.  The high initial pressure actuated the Division 2 LLS master trip channels that 
reset the opening and closing solenoid set points for the six SRVs associated with the 
automatic depressurization system (ADS).  The low subsequent pressure immediately 
closed all but the two lowest LLS set point SRVs that now remained open as the 
perturbation cleared (duration ~ 0.09 seconds) and reactor pressure remained stable at 
approximately 1010 psig.  Once reactor pressure lowered following taking the unit off 
line, the remaining two SRVs closed and remained shut as designed. 

Additionally, the inspectors observed the licensee’s recreation of this event in the site 
control room simulator to validate that the operation of the SRV relief logic response to 
simulator modeling of the actual plant conditions was consistent with actual plant data 
collected during the event.  The inspectors determined that the observed response of the 
SRVs was consistent with design requirements.  The inspectors found no issues during 
their review. 
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(4) Review and evaluate the suppression pool temperature response following the opening 
of the two safety relief valves.  Following the opening of the two safety relief valves, 
suppression pool temperature increased to 95 degrees Fahrenheit.  As required per 
licensee procedure, the operators manually scrammed the reactor at that temperature. 

At the time of the event, the plant was operating at rated power in Mode 1, with an 
average suppression pool temperature (SPT) of 79°F.  At 1500 EST, February 8, 2016, 
a momentary spurious high reactor pressure signal was sensed by the Division 2 SRV 
relief logic, resulting in multiple SRVs inadvertently opening.  Two of the SRVs 
(1B21F0051C and 1B21F0051D) remained open, causing the average SPT to rise.   
At 1503 EST, with the two SRVs still open, the operators inserted a manual reactor 
scram when the average SPT reached 95°F.  Following insertion of the manual scram, 
all control rods fully inserted, and as actual RPV pressure lowered below the set points 
for the LLS relief logic for closing the valves, both open SRVs closed as designed.   
The licensee entered emergency operating procedure EOP–02, “Primary Containment 
Control,” Revision 3, due to SPT being greater than 95°F, and continued with actions to 
mitigate the event and shut down the plant. 
 
Based on the independent review of available plant data, trace recordings showing 
instrumentation responses, and design documentation, the inspectors agreed with the 
licensee’s assessment that the likely cause for the inadvertent opening of the SRVs was 
the result of a momentary pressure perturbation sensed by the Division 2 SRV LLS 
actuation logic. 
 
To evaluate the SPT response during the event, the inspectors observed the licensee’s 
recreation of this event in the plant simulator.  The inspectors evaluated the simulator 
modeling of the actual plant conditions and a different operating crew’s response to the 
event.  The scenario was constructed to prevent the actual closure of the two open 
SRVs until a manual reactor scram was inserted from the crew response.  The 
licensee’s business practice PYBP–POS–0030, “Transient Strategies and Mitigating 
Actions,” provided a thumb rule for estimating the plant impact from open SRVs at 
power.  The thumb rule stated that the approximate suppression pool heat up rate was 
3°F per minute per open SRV. 
 
The inspectors’ review of the plant data showed that the actual SPT rise during the 
event, with two SRVs open, was approximately 16°F in 3 minutes, or 5.3°F per minute.  
When the conditions were recreated in the plant simulator, the observed SPT heat up 
rate was slower, approximately 3.7°F per minute.  The crew’s response to the recreated 
event differed from the actual event response in only one aspect.  The simulator crew 
was able to attempt to close the open SRVs using the associated control switches on the 
Division 2 ADS relay panel back panel, 1H13–P631, due to the longer time delay before 
reaching an average SPT of 95°F.  Since the scenario was conditioned not to allow the 
open SRVs to close until after insertion of the manual scram, the simulator crew 
response was not significantly different from the actual event response.  The inspectors 
determined that the actual plant SPT response met design expectations and the slower 
simulator model response was adequately addressed during operator training and did 
not negatively impact the licensee’s response to the event.  The licensee initiated 
CR 2016–03016 and a simulator work request to address the simulator fidelity issue. 
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Additionally, the inspectors assessed actions taken by the licensee to mitigate the 
inadvertent opening of two SRVs while at power by independently reviewing plant 
computer data, operations logs, and interviewing with the crew personnel who were on 
watch in the control room during the event.  The inspectors also reviewed operation 
department off normal and emergency procedures relevant to mitigating the event. 
 
The inspectors noted that the operating crew entered off normal instructions (ONIs) for 
the inadvertent opening of the SRVs and unplanned changes in reactor power.  The 
operators were performing the actions to attempt to close the open SRVs in parallel with 
attempting to lower power to 96 percent.  However, prior to being able to lower power to 
96 percent and without an attempt to close the SRVs, the crew inserted a manual 
reactor scram as directed by the “Margins and Limits” hardcard posted in the control 
room when the average SPT reached 95°F. 
 
Following the reactor scram and subsequent RPV pressure transient, the SRVs closed.  
The crew then entered procedure EOP–02, “Primary Containment Control” and 
stabilized the plant.  The licensee subsequently performed a controlled plant cooldown 
to Mode 4 per plant procedures. 
 
For this specific event response, the procedural action directed by the “Margins and 
Limits” hardcard did not permit sufficient time for the operating crew to attempt nor 
complete the immediate actions of the ONI mitigating strategy to close the open SRVs 
prior to taking the unit off line.  Although the operating crew was already implementing 
the mitigating actions for SPT greater than 95°F but less than 110°F (as discussed in the 
EOP–2 bases document), the crew did not enter EOP–02 until after the manual scram 
was inserted.  The implementation of the actions in the “Margins and Limits” hardcard, 
as originally written, required the operators to prematurely take the unit off line prior to 
attempting the approved ONI actions to terminate the event.  This also precluded the 
crew from entering EOP–02 and implementing the basis of the EOP–02 actions to enter 
EOP–01, “RPV Control,” prior to inserting a reactor scram.  The details and enforcement 
associated with this issue are discussed in Section 4OA5.1.d(3) of this report. 
 

(5) Review the licensee’s evaluation of the failure of the safety relief valve 41C to receive an 
open signal during the “B” reference leg upset condition. 

The licensee performed troubleshooting that checked the SRV logic Initiation and 
computer points associated with SRV 41C.  A signal was simulated into both trip units 
for the valve to verify the required relays actuated to energize the ‘B’ coils for SRV 41C 
and 41G.  The same relays closed a set of contacts that energized a third relay that 
provided a signal to the plant computer point.  The troubleshooting verified all the 
circuitry functioned properly. 

Review of the plant data collected during the actual event sampling at a rate of 
10 milliseconds indicated that the initiation signal for the ‘B’ coil for SRV 41G was 
present at 11 and 29 milliseconds, which were extremely short durations.  The relays 
had a pick up time requirement of less than or equal to 30 milliseconds and a drop out 
time less than or equal to 25 milliseconds. 

The licensee determined that based upon the pressure perturbation on the ‘B’ RPV 
reference leg being an extremely short duration and the tolerances of the pickup and 
drop out relay operating times coupled with the computer sampling rate, it is suspected 
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that if the perturbation had been slightly longer the computer point signal would have 
been observed. 

The inspectors independently reviewed the licensee evaluation, troubleshooting 
documentation, applicable drawings and schematics and conducted interviews with 
station personnel and agreed with the licensee’s assessment of why SRV 41C did not 
have indication of an open signal. 

(6) Review the licensee’s evaluation of the intermittent continuity on a control power fuse for 
“A” phase.  Evaluate whether the licensee’s maintenance and testing program 
contributed to the installation of the faulty control power fuse and/or to the continued use 
of the defective fuse.  Verify the design of the PT for the under voltage signal.  Verify the 
adequacy of the design of the PT and fuse(s) considering its ability to cause a loss of 
both the plant’s offsite Division 1 alternate current (AC) source and its onsite Division 1 
AC sources. 

The licensee’s evaluation of the intermittent continuity for the control power fuse for the 
‘A” phase is discussed in detail in Section 4OA5.c(2) of this report. 

The inspectors reviewed the applicable maintenance and testing programs associated 
with the fuse that failed in the Division 1 safety bus and determined that neither program 
contributed to installing or continued use of a defective fuse in the Division 1 safety bus. 

To verify the adequacy of the design of the PT and fuses for under voltage protection, 
the inspectors reviewed electrical drawings, schematics and design basis documents to 
verify compliance with applicable NRC requirements and industry standards.   

The inspectors’ review of the design for the under voltage protection scheme for the 
Division 1 safety bus identified that the failure of the single secondary PT fuse was the 
cause for the safety bus to separate (spuriously) from offsite power even though there 
were no deficient conditions with the offsite power voltage.  Specifically, the licensee’s 
design utilized a single voltage sensor that was shared between two relays in the under 
voltage trip logic.  As a consequence of a shared voltage sensor between the under 
voltage relays, the overall under voltage protection did not constitute a coincidence logic 
as relative to the regulatory requirements contained in Branch Technical Position 
BTP PSB–1, “Adequacy of Station Electric Distribution System Voltages,” Revision 0, 
dated July 1981 (Appendix A to Standard Review Plan Chapter 8).  This document 
provided guidance on technical requirements of the degraded voltage scheme, which the 
licensee committed to in USAR Section 8.3.1.1.2.9.a.2.  A single malfunction in the 
voltage sensing circuit resulted in a trip of the offsite power source and precluded the 
onsite power source from performing its safety related function.  The details and 
enforcement of this issue are discussed in Section 4OA5.d(2) of this report. 

It should be noted that this condition exists on all three safety related buses. 

(7) Based upon the licensee’s initial inability to locate where the other 15 AMP, Ferraz 
Shawmut fuses purchased from the vendor were installed in the plant, evaluate the 
licensee’s ability to verify plant configuration against their own standards and regulatory 
requirements.  Evaluate the licensee’s plans to address plant configuration control 
and/or extent of condition. 
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After the team arrived on site, an inspection of the licensee’s programs for the control of 
purchased material, equipment, and services and identification and control of materials, 
parts, and components as prescribed in Title 10 CFR Part 50, Appendix B, began 
specific to the safety related fuses.  Since the fuses were obtained from a vendor with an 
Appendix B quality assurance program, the inspection focused of those aspects 
associated with obtaining safety related parts from such vendors. 
 
The inspectors reviewed the licensee’s program for the control of purchased material, 
equipment, and services by reviewing the applicable program implementing procedures. 
Then, specific to the safety related fuses, the inspectors reviewed applicable purchase 
orders, quality control receiving inspection reports, the vendor’s dedication plans, the 
vendor’s certificate of conformance, and the vendor testing reports.  From this review, 
the inspectors determined the licensee was in compliance with the requirements of  
Title 10 CFR Part 50, Appendix B with respect to how the safety related fuses were 
procured. 
 
The inspectors reviewed the licensee’s program for identification and control of 
materials, parts, and components by reviewing the applicable program implementing 
procedures. Then, specific to the safety related fuses, the inspectors reviewed the 
applicable warehouse control documentation and work orders that utilized the safety 
related fuses.  The inspectors determined that the licensee failed to maintain traceability 
of safety related fuses installed in safety related systems.  The details and enforcement 
of this issue are discussed in Section 4OA5.1.d(4) of this report. 
 

(8) Review the operators’ performance following the loss of shutdown cooling, including the 
subsequent restoration of shutdown cooling.  Include an evaluation of the impact of any 
impediments encountered due to equipment reliability issues.  Additionally, validate the 
temperature trend and heat up rate reported by the licensee. 
 
The detailed sequence of events is provided in Attachment 5 of this report.  At the time 
of the event at 1505 EST, February 11, 2016, the plant was in a forced outage and in 
cold shutdown (Mode 4) with residual heat removal (RHR) ‘A’ (Division 1) operating in 
shutdown cooling mode.  ESW pump ‘A’ was operating to provide cooling for RHR ‘A’.  
A loss of shutdown cooling occurred when the plant lost offsite power to the Division 1 
4160 V safety related bus, EH11, which resulted in a loss of power to the RHR ‘A’ and 
ESW ‘A’ pumps.  The loss of offsite power caused the Division 1 EDG to start to restore 
power to the safety bus.  However, ESW pump ‘A’ did not re-start to provide cooling 
water for the Division 1 EDG and operators manually shut down the EDG to prevent 
damage. 
 
With the sustained loss of power to the Division 1 4160 V safety bus, the control room 
operators decided to shift shutdown cooling to the Division 2 RHR system rather than 
attempting restoration of Division 1 RHR system. 
 
The inspectors validated the licensee’s assessment and actions taken to restore 
shutdown cooling by independently reviewing plant data gathered from the plant 
computer, operations logs, and interviews with station personnel who were on shift and 
on watch in the control room during the event.  The inspectors also reviewed procedures 
relevant to the shutdown cooling system operation and maintenance procedures 
applicable to activities performed during the forced outage. 
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Due to maintenance activities being performed to verify that the RPV instrumentation 
reference leg purge panel lines were properly filled and vented prior to startup, the 
Division 1 shutdown cooling common suction isolation valve (1E12F0008) was  
de-energized open.  This valve would have to be shut to support operation of the 
Division 2 RHR system for shutdown cooling.  Operators were dispatched to shut the 
valve using the local hand-wheel since control power was not available with the loss of 
the Division 1 safety bus.  The additional operator action to manually shut the valve did 
not adversely impact placing the Division 2 RHR system into service and the licensee 
was able to restore shutdown cooling using Division 2 equipment in 42 minutes, which 
was within the time to boil calculations. 

The inspectors performed an independent calculation of the time remaining to boil 
following the loss of shutdown cooling, based on plant data retained for the event to 
validate the time available for the operators to complete restoration of shutdown 
cooling.  The calculated time to boil was 115 minutes with an average reactor coolant 
system (RCS) heat up rate of 40.8°F per hour, which was consistent with the licensee’s 
assessment of the heat up during the event. 

(9) Relative to the loss of the Division 1 4.16kV safety bus, determine if the licensee 
performed an adequate extent-of-condition evaluation to assess if the contributing cause 
to the continuity of the control power fuses have the potential to affect other safety 
related structures, system and components. 

The licensee performed an apparent cause evaluation and a failure analysis of the failed 
fuse and determined that the reason for the failure was a manufacturing defect.  The 
licensee also determined that there were twenty-two such fuses received from a vendor 
under the same batch number and some of these fuses were potentially installed in 
safety related systems, including all three safety buses.  The licensee developed a work 
order to replace the fuses in the three secondary PT circuits for the Division 1 safety 
bus.  Additionally, the licensee concluded that the Division 2 and 3 safety related bus 
fuses would not be immediately replaced based on the low probability of failure, the 
overall good performance of these type of fuses over the life of the plant, and the risk to 
the inservice ‘B’ train of shutdown cooling. 
 
The licensee’s extent of condition evaluation focused primarily on the failed fuse batch 
but did examine other fuses of similar characteristics for manufacturing defects.  
However, the extent of condition evaluation did not evaluate other recent fuses failures 
in similar circuitry to identify the potential effect to other safety related structures, 
systems, or components. 
 
The inspectors requested documentation on recent fuse failures including maintenance 
procedures, work orders, logs and condition reports for evaluation.  Additionally, the 
inspectors requested drawings and schematics of selected safety related systems to 
review for potential vulnerabilities. 

During this review, the inspectors examined CR 2016–02060.  This CR documented that 
while operations attempted to restore the Unit 1 Division 1 normal charge to service on 
February 12, 2016, following the loss of the Division 1 safety bus event, the output 
voltage for the charger was low (123 VDC).  Attempts to adjust the charger up to the 
normal float range were unsuccessful (did not generate more than 127.8 VDC output).  
To allow troubleshooting on the Unit 1 Division 1 normal charger, the licensee restored 
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the Unit 2 Division 1 normal charger.  The troubleshooting discovered three failed fuses 
that were associated with the output of the primary power transformer which isolated the 
AC and direct current circuits and changed the input voltage to the required level.  The 
fuses protected the circuit from a high overload condition.  The licensee was performing 
a causal evaluation and developing corrective actions to address the issue.  The 
inspection team lead discussed this issue with the senior resident inspector and the 
issue was turned over the resident staff for follow up inspection. 
 
The inspectors had no additional issues with the licensee’s extent of condition evaluation 
to assess if the contributing cause to the continuity of the control power fuses had the 
potential to affect other safety-related structures, system and components. 
 

(10) Review status and performance of the licensee’s safety related battery charger,  
prior to, during and following the loss of Division 1 4.16kV safety bus.  Include the 
licensee actions of declaring the station battery chargers operable.  During the loss of 
Division 1 4.16kV safety bus, Division 2 battery charger was out of service due to 
planned maintenance.  For some time following the event, both safety related Division 1 
and Division 2 batteries were discharging. 
 
After the team arrived on site, the inspectors began review of the performance and 
status related to the station safety related battery chargers during the loss of the 
Division 1 safety bus.  It was discovered that the Division 2 battery charger was in 
service prior to, during, and after the Division 1 safety bus loss event.  This was  
verified through interviews and review of plant records including the operations log.  
The Division 2 battery charger was switched from the normal charger to the swing 
charger earlier in the day to support a ground detection effort but had no effect on the 
operability of the Division 2 batteries. 
 
The inspectors determined that during the time the Division 1 safety bus lost power, the 
Division 1 normal and swing chargers had no power and therefore not capable of 
charging the Division 1 batteries.  Since the batteries were not charging, they began to 
discharge to power required instrumentation and equipment.  Station operators 
recognized the batteries were discharging and lined up the Unit 2 Division 1 batteries in 
accordance with approved procedures to extend the time the instrumentation and 
equipment could be powered by batteries. 
 
The inspectors determined there were no issues with respect to the Division 1 and 2 
batteries and chargers during the loss of the Division 1 safety bus event. 

d. Findings 

(1) Coincidence Logic to Preclude Spurious Trips of the Offsite Power Source 
 

Introduction.  The inspectors identified an unresolved item (URI) concerning the installed 
designed of the safety-related 4-kilovolt under voltage protection scheme. 

 
Description.  On February 11, 2016, while the plant was shut down, a fuse failure in a 
bus voltage detection scheme resulted in the actuation of associated under voltage 
relays and a trip of the safety related EH11 bus.  With the under voltage condition locked 
in, the Division 1 safety-related equipment remained unavailable when the Division 1 
EDG started and powered up the EH11 bus.  As a consequence of the under voltage 
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scheme, the ESW pump for the EDG was not available to provide cooling water and the 
EDG was manually shut down by operators to prevent damage to the diesel engine. 

 
By letter dated June 3, 1977, “Statement of Staff Positions Relative to Emergency Power 
Systems for Operating Reactors” (Agencywide Document Access and Management 
System (ADAMS) Accession No. 8111230342), the NRC requested all licensees, 
including Perry Nuclear Power Station, to assess the susceptibility of Class 1E electrical 
equipment to sustained degraded voltage conditions from offsite power sources and to 
the interaction between the offsite and onsite emergency power systems.  In this same 
letter, the NRC requested that licensees compare the current design of the emergency 
power systems at plant facilities with the NRC staff positions and that licensees propose 
plant modifications, as necessary, to meet the NRC staff positions, or provide a detailed 
analysis which shows that the facility design has equivalent capabilities and protective 
features. The NRC staff subsequently issued BTP PSB–1, “Adequacy of Station Electric 
Distribution System Voltages,” Revision 0, dated July 1981 (Appendix A to Standard 
Review Plan Chapter 8), which provided additional guidance on technical requirements 
of the degraded voltage scheme. 
 
The NRC staff in addressing Perry’s design for conformance with BTP PSB–1, stated in 
Section 8.2.4.1 of the Safety Evaluation Report (SER) for Perry (ADAMS Accession No. 
8211120305 dated May 31, 1982) that the applicant states in the FSAR that “degraded 
voltage conditions for the Class 1E power system are detected by an under voltage 
protection system on each division… The system includes specific coincident logic for 
each bus.”  The staff also stated that the applicant has committed to provide the final 
design of the first and second level under voltage protection of the safety equipment in 
conformance with the staff position, before plant startup.  Therefore, the staff finds this to 
be acceptable pending confirmation of the set point values and analysis.  The staff 
identified this item as Confirmatory Issue (34) in the Section 1.0 of the SER.  In Section 
8.2.5 of this SER the staff also stated that on the basis of this review…, the staff 
concludes that the offsite power system for Perry meets the requirements of GDC 17 
and 18 and is, therefore, acceptable. 
 
By letters dated June 8, 1982, and August 26, 1982, (ADAMS Accession No. 
8206170298 and 820310416) the licensee provided details of the degraded voltage relay 
scheme to be utilized at Perry.  In the August 26, 1982, letter, the licensee provided 
details associated with set point for the first level of under voltage protection.  
Specifically the licensee stated that the first level of voltage protection had been 
changed to trip at 75 percent of motor rated voltage instead of 86 percent and the three 
second fixed time delay would still remain in effect.  The licensee also stated the diesel 
generator start signal after the 15 second time delay for the second level of under 
voltage had been eliminated.  The licensee attached sketches to clarify the logic for a 
typical bus under voltage protection scheme.  However, the licensee did not provide a 
detailed description of how the attached sketch satisfied the requirements of BTP  
PSB–1.  The August 1982 letter again states that the final design and set points will be 
established after a review of onsite preoperational test results.  In a Supplemental Safety 
Evaluation Report (SSER 2) (ADAMS Accession No. 8301280169 dated  
January 13, 1983), the NRC staff acknowledged that based on information provided in 
the August 26, 1982 letter, the relays in the loss of power protection relays were 
arranged on a two-out-of-two coincident logic to initiate a timer with a 3-sec time delay.  
The SSER also acknowledged that in the degraded grid voltage protection, the relays 
were arranged in a two-out-of-two coincident logic to initiate two separate time-delay 
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relays.  The staff stated that the applicant’s final design of the first and second level 
under voltage protection of safety equipment was acceptable; thus Confirmatory Issue 
(34) listed in Section 1.10 of the SER, was satisfactorily resolved. 
 
The licensee revised the USAR to document conformance with BTP PSB–1 and the 
requirements of Institute of Electrical and Electronics Engineers (IEEE) Std. 279–1971, 
“Criteria for Protection Systems for Nuclear Power Generating Stations.”  Specifically, 
USAR Section 8.3.1.1.2.9.2 states that under voltage protection shall include 
coincidence logic on a per bus basis to preclude spurious trips of the offsite power 
source.  This is in conformance with staff guidance stating that improper voltage 
protection logic can itself cause adverse effects on the Class 1E systems and equipment 
such as spurious load shedding of Class 1E loads from the standby diesel generators 
and spurious separation of Class 1E systems from offsite power. 
 
The inspection team noted that the licensee’s installed design utilizes a single voltage 
sensor that is shared between two relays in the under voltage trip logic.  As a 
consequence of a shared voltage sensor between both under voltage relays, the overall 
under voltage protection did not constitute a coincidence logic as stated in BTP PSB–1.  
A single malfunction in the voltage sensing circuit resulted in a trip of the offsite power 
source and precluded the onsite power source from performing its safety related 
functions.  As evidence by the February 11, 2016, event, a secondary potential 
transformer fuse failure caused the EH11 bus to separate from offsite power (even 
though there were no deficiencies in offsite power voltage) and resulted in shutdown of 
the division 1 EDG bus due to ESW being unavailable.  The inspectors believe that this 
design is deficient in that there is no coincident logic to ensure that spurious trips are 
precluded as delineated in BTP PSB–1 Section B.1.c. 

 
The licensee agrees that the issue relative to the failure of a single fuse resulting in 
actuation of both relays, satisfying the under voltage protection scheme logic, 
represented a design vulnerability.  However, the licensee contended that this original 
design had been maintained, and was approved by the NRC during the initial 
licensing.  Specifically, the licensee concluded, in a white paper addressing the SIT 
concerns, that “The current design of the potential transformers fusing and the under 
voltage relays for the division 1 4160 V ESF bus is reflective of the original design and 
licensing basis.  The NRC Staff reviewers clearly used PSB–1 in their review of the 
PNPP licensing and design bases. They were aided by the schematics contained in the 
following letter [First Energy Nuclear Operating Company (FENOC) letter docket Nos. 
(50–440; 50–441), dated August 26, 1982]. They recognized and approved of the relays’ 
arrangement in a two-out-of-two coincident logic.  (This is identified on the second 
schematic - reference Sheet 2 of 2 on lines 19 and 21, which address the time delay 
relays.) This design is reflective of PNPP's current design and is consistent with the 
original PNPP licensing basis.  Additionally, the NRC stated in the SER that Perry meets 
the requirements of GDC 17 and 18.” 
 
This issue is considered an unresolved item (URI 05000440/201608–01) pending receipt 
of clarification of the design basis with respect to 4 Kilovolt safety bus under voltage 
protection scheme.  (URI 05000440/2016008–01: Coincidence Logic to Preclude 
Spurious Trips of the Offsite Power Source)  
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(2) Failure to Provide Instructions to Completely Vent Reference Legs 
 

Introduction.  A green finding and an associated non-cited violation (NCV) of  
Title 10 CFR 50, Appendix B, Criterion V, “Instructions, Procedures, and Drawings,”  
was self-revealed when the licensee failed to prescribe instructions appropriate to the 
circumstance into procedures for an activity affecting quality.  Specifically, the licensee 
failed to incorporate instructions into procedures to fill and vent all portions of the reactor 
water level reference leg purge system. 

 
Description.  On April 14, 2015, instrumentation and control technicians were performing 
surveillance instruction SVI–B21–T2223, “Reactor Pressure Vessel level Instrument 
Check Valve Operability Test for 1H51–P1432 B and D,” on the reactor water level 
reference leg purge system.  As part of the surveillance, a nitrogen test rig was used to 
test operability of the check valves on the ‘B’ and ‘D’ reference leg purge panels.  During 
performance of the surveillance, the control room received numerous unexpected 
annunciators and a reactor protection system half scram on low reactor water level.  
Actual reactor water level was greater than 22 feet above the reactor flange when the 
unexpected annunciators and half scram signal were received. 
 
The licensee determined the cause of the unexpected annunciators and half scram 
signal was a pressure perturbation on the instrumentation in the reference legs that was 
induced after the ‘B’ and ‘D’ reference leg purge panels were lined up to the respective 
reference legs without venting the panel.  This put the system in an abnormal lineup, 
which was contrary to the procedural guidance.  The licensee documented the issue in 
the CAP as CR 2015–05243. 
 
As part of their corrective actions, the licensee determined that the panels would have to 
be filled and vented before returning the panels to service.  On April 18, 2015, operators 
performed instrumentation maintenance instruction IMI–E2–55, –56, –57, and –58, 
“Reference Leg Purge Panel Operation,” Revision 6, to fill and vent purge panels ‘A’, ‘B’, 
‘C’, and ‘D’, respectively.  The inspectors noted that the procedures did not include 
measures to fill and vent the reference leg portion or the detectors in the reference leg 
portion of the system.  Since there was indication of adverse interaction between the 
purge panels and reference leg, as evidenced by the half scram received during the 
surveillance, the reference leg portion and the detectors in the reference leg portion of 
the system should have been filled and vented. 

 
Additionally, the inspectors noted that technicians documented in the procedure that gas 
was removed from all three legs of the ‘B’ reference leg purge panel during the 
performance of IMI–E2–56.  Contrary to guidance in maintenance administrative 
instruction MAI–0504, “Plant Instrument Calibration and Maintenance,” Steps 4.1.5.2 
and Step 4.1.5.4, technicians did not write a condition report following the discovery of 
gas in the ‘B’ purge panel and did not communicate with supervisors nor consult with 
system experts.  The licensee supervision that reviewed the completed work order also 
did not question the documentation of gas removal from the system, which was an 
unexpected condition that needed to be resolved prior to continuing work activities.  
Since the condition was not placed into the corrective action process at the time, no 
further consideration was given to venting the remaining portions of the reactor water 
level reference leg purge system. 
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On February 8, 2016, a pressure perturbation occurred affecting the instrumentation 
connected to the ‘B’ reactor water level reference leg.  The perturbation caused pressure 
and level indicators connected to the ‘B’ reference leg to read alternatingly high and low 
for a period of approximately 90 milliseconds.  As a result, a half scram signal for low 
reactor water level was received; a half group one isolation signal for high reactor water 
level was received; and an open signal was received by 18 of 19 SRVs due to high 
indicated pressure.  A total of 13 SRVs actually opened and 11 of those then 
immediately closed. 
 
The inspectors determined that a likely cause of the perturbation on the ‘B’ reactor water 
level reference leg was air or gas introduction into the reactor water level reference leg 
purge system based on operational experience documented in Generic Letter 93–03. 
 
As part of the corrective actions from the pressure perturbation on February 8, 2016, the 
‘A’, ‘B’, ‘C’, and ‘D’ purge panels and the ‘B’ reference leg were filled and vented in 
accordance with instrument maintenance instructions.  During these evolutions, three 
one-inch slugs of gas were found in the ‘B’ purge panel and gas was vented from two 
pressure transmitters in the ‘B’ reference leg. 
 
Additionally, the licensee identified that there currently were no operating process 
existed to startup, secure, or fill and vent the reference leg purge system.  The licensee 
documented this issue in CR 2016–02716 and assigned resolution of the issue in 
CR 2016–01866. 

 
Analysis.  The failure to prescribe instructions appropriate to the circumstance into 
procedures for an activity affecting quality was a performance deficiency.  Specifically, 
the licensee failed to incorporate instructions into procedures to fill and vent all portions 
of the reactor water level reference leg purge system.  The performance deficiency was 
more than minor in accordance with IMC 0612, "Power Reactor Inspection Reports," 
Appendix B, "Issue Screening," dated September 7, 2012, because it was associated 
with the configuration control performance attribute of the Initiating Events cornerstone 
and adversely affected the cornerstone objective of limiting the likelihood of those events 
that upset plant stability and challenge critical safety functions during shutdown as well 
as power operations and was therefore a finding.  Specifically, gas left in the reactor 
water level instrument reference leg purge system during maintenance equipment 
alignment was known to have the potential to interfere with the proper operation of 
pressure and level indicators relied upon for safety functions, as documented in Generic 
Letter 93–03.  Using IMC 0609, Attachment 4, “Initial Characterization of Findings,” and 
Appendix A, “The Significance Determination Process for Findings at Power,” issued 
June 19, 2012, the finding was screened against the Initiating Events cornerstone and 
determined to be of very low safety significance (Green) because the finding did not 
result in exceeding the RCS leak rate for a small loss of coolant accident (LOCA), cause 
a reactor trip, involve the complete or partial loss of a support system that contributes to 
the likelihood of, or caused, an initiating event and did not affect mitigation equipment. 
 
The inspectors determined this finding had a cross-cutting aspect of challenge the 
unknown in the human performance area where individuals stop when faced with 
uncertain conditions and risks are evaluated and managed before proceeding.  
Specifically, the technicians involved in the April 18, 2015, system recovery activities  
did not stop when faced with an uncertain condition, communicate with supervisors, or 
consult system experts to resolve the condition prior to continuing work activities.  Since 
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this condition was not placed into the corrective action process at the time, no further 
consideration was given to venting the reference leg portion of the reactor water level 
reference leg purge system [IMC 0310, H.11]. 

 
Enforcement.  Title 10 of the CFR, Part 50, Appendix B, Criterion V, “Instructions, 
Procedures, and Drawings,” requires in part, that activities affecting quality shall be 
prescribed by documented instructions, procedures, or drawings, of a type appropriate to 
the circumstances and shall be accomplished in accordance with these instructions, 
procedures, or drawings.  The licensee established instrument maintenance instruction 
IMI–E2–56, “B Reference Leg Purge Panel Operation,” Revision 6 for filling and venting 
the ‘B’ reactor water level reference leg purge system, an activity affecting quality. 

 
Contrary to the above, on April 18, 2015, technicians failed to have a procedure for filling 
and venting the ‘B’ reactor water level reference leg purge system appropriate to the 
circumstances.  Specifically, the procedure used by the technicians, IMI–E2–56, did not 
include measures to fill and vent all portions of the ‘B’ reference leg purge system.  The 
licensee had identified that there currently were no operating process to startup, secure, 
or fill and vent the reference leg purge system and entered the issue into the CAP for 
resolution.  Because this violation is of very low safety significance and was entered into 
the licensee’s CAP as CR 2016–01866, this violation is being treated as an NCV 
consistent with Section 2.3.2 of the NRC Enforcement Policy.  
(NCV 05000440/2016008–02:  Failure to Provide Instructions to Completely Vent 
Reference Legs) 

(3) Hardcard Development Failed to Follow Procedure Review and Approval Process 

Introduction.  The inspectors identified a finding of very low safety significance and an 
associated NCV of 10 CFR 50, Appendix B, Criterion V, “Instructions, Procedures and 
Drawings,” for the licensee’s failure to follow fleet procedure NOP–SS–3001, “Procedure 
Review and Approval,” Revision 20, to ensure that a newly developed hardcard was 
properly reviewed and approved prior to implementation.  Specifically, the licensee 
characterized the hardcard development and implementation as only an administrative 
change, and was thereby exempted from the fleet procedure review process for new 
procedures. 

Description.  The inspectors performed an onsite review of the licensee’s event 
response to two safety relief valves inadvertently opening and remaining fully open 
with the plant operating at 100 percent reactor power.  This event occurred on 
February 8, 2016.  The inspectors identified that during the event response, the 
operating crew entered the off normal instruction ONI–B21–1, “SRV Inadvertent 
Opening/Stuck Open,” Revision 20, and was performing the required immediate actions 
to attempt to close the open SRVs.  After approximately three minutes, the crew inserted 
a manual reactor scram when suppression pool average temperature reached 95°F, as 
directed by the “Margins and Limits” hardcard posted in the control room.  Following the 
reactor scram and subsequent pressure transient, the SRVs closed and the crew 
entered procedure EOP–2, “Primary Containment Control,” and stabilized the plant.   
The licensee subsequently performed a controlled plant cooldown to Mode 4 per plant 
procedures. 

For this specific event response, the actions required by the hardcard did not permit 
sufficient time for the operating crew to attempt nor complete the immediate actions of 
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the ONI mitigating strategy to close the open SRVs prior to taking the unit off line.  
The operating crew was already implementing the mitigating actions of EOP–2 for 
suppression pool temperature greater than 95°F but less than 110°F as discussed in the 
EOP–2 bases document.  However, the operating crew did not enter EOP–2 because 
the entry condition for EOP–2 is greater than 95°F for the suppression pool temperature.  
The licensee entered EOP–2 after the manual scram was inserted at 95°F and average 
pool temperature continued to rise. 

The specific EOP–2 bases document states, in a caution note at the beginning of 
Section 5.0, that “Bases information SHALL NOT be used to direct plant operation.  
Bases information is for reference use only.”  However, the EOP–2 bases document also 
states that the bases information provided the reasoning behind the actions taken during 
the performance of EOP–2.  If the EOP–2 actions taken were not successful in 
mitigating the rise in suppression pool temperature, EOP–2 would direct the operator to 
enter EOP–1, “RPV Control,” BEFORE average suppression pool temperature reaches 
110°F.  At 110°F, a reactor scram is required by plant Technical Specifications. 

Entering EOP–1 would ensure that, if possible, the reactor is scrammed before boron 
injection would be required and in anticipation of possible RPV depressurization in a 
subsequent EOP–2 step.  The scram is effected indirectly, through entry of EOP–1, 
rather than through an explicit direction in EOP–2 to ensure that RPV water level, RPV 
pressure, and reactor power are properly coordinated following the scram. 

The original “Margins and Limits” hardcard was developed as a corrective action from 
CR 2010–73493 to develop written guidance/strategy for response in a dynamic event to 
enhance crew performance.  This included set points to take manual action prior to 
reaching automatic system initiation/actuation.  Fleet procedure NOP–SS–3001, 
“Procedure Review and Approval, Revision 20, was the implementing procedure for 
development of new procedures.  As part of the development process prescribed by the 
fleet procedure, the licensee performed the required regulatory applicability 
determination (RAD) for the new procedure.  The information provided in the RAD would 
be used to support the applicability of 10 CFR 50.59, and as necessary, the applicability 
of other regulatory requirements.  During completion of the new hardcard RAD 
information, the licensee characterized the development of the new procedure as an 
administrative change, which precluded the applicability of 10 CFR 50.59 and any 
additional procedure change process activities associated with the 10 CFR 50.59 review 
process. 

The implementation of the “Margins and Limits” hardcard as written, precluded entering 
EOP–2 and implementing the EOP–2 actions to enter EOP–1 prior to inserting a reactor 
scram.  Additionally, in this specific instance where two SRVs opened and remained 
open at power due to an invalid actuation of the Low-Level-Set logic associated with the 
SRV’s relief function, the hardcard required the operators to scram the reactor prior to 
performing the approved ONI actions to terminate the event. 

The inspectors determined that the implementation of the hardcard was more significant 
than simply an administration change since the listed actions on the hardcard prescribed 
specific critical parameter set points and directed operators to take manual actions when 
those set points were reached.  The 10 CFR 50.59 process would apply and further 
review to determine if the new procedure actions adversely affected any existing station 
procedures or equipment was required. 
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The licensee entered this issue into their CAP as CR 2016–03033, and planned to 
perform a causal review to ensure that actions taken in response to information provided 
in operations administrative instruction OAI–1703, “Hardcards,” have received 
appropriate review under 10 CFR 50.59.  Separate CRs were also written to determine if 
the “Margins and Limits” hardcard actions should be repeated/incorporated into 
applicable off normal instructions (CR 2016–02723), and to review the information 
provided in plant administrative procedure PAP–0507, “Perry Supplemental Procedure 
Requirements/Guidance,” to determine if review requirements for operation 
administrative instructions should be revised (CR 2016–03309). 

Analysis.  The inspectors determined that the failure to follow the licensee’s fleet 
procedure to ensure that a newly developed hardcard was properly reviewed and 
approved prior to implementation is a performance deficiency.  Specifically, the licensee 
characterized the hardcard development and implementation as only an administrative 
change, and was thereby exempted from the fleet procedure review process for new 
procedures.  The performance deficiency was more than minor in accordance with 
IMC 0612, "Power Reactor Inspection Reports," Appendix B, "Issue Screening," dated 
September 7, 2012, because, if left uncorrected, the performance deficiency had the 
potential to lead to a more significant safety concern.  Specifically, by not performing 
review and approval activities in accordance with established procedures, the licensee 
may unintentionally challenge the operators by requiring equipment manipulation and by 
imposing unnecessary plant transients, which could result in unwarranted challenges to 
safety related equipment.  Additionally, the performance deficiency was more than minor 
because it was associated with the procedure quality attribute of the Initiating Events 
cornerstone and adversely affected the cornerstone objective of limiting the likelihood of 
those events that upset plant stability and challenge critical safety functions during 
shutdown, as well as power operations, and was therefore a finding.  Using IMC 0609, 
Attachment 4, “Initial Characterization of Findings,” and Appendix A, “The Significance 
Determination Process (SDP) for Findings at Power,” issued June 19, 2012, the finding 
was screened against the Initiating Events cornerstone and determined to be of very low 
safety significance because the finding did not cause a reactor trip and the loss of 
mitigation equipment relied upon to transition the plant from the onset of the trip to a 
stable shutdown condition. 

The inspectors determined this finding had a cross-cutting aspect of conservative bias in 
the area of human performance where individuals use decision making-practices that 
emphasized prudent choices over those that were simply allowable and a proposed 
action was determined to be safe in order to proceed, rather than unsafe in order to stop.  
Specifically, when the licensee determined to develop the hardcard procedure as an 
administrative change, the decision precluded the opportunity for the licensee to properly 
evaluate that the procedure actions did not adversely impact existing station procedures 
and equipment [IMC 0310, H.14]. 

Enforcement.  Title 10 of the CFR, Part 50, Appendix B, Criterion V, “Instructions, 
Procedures and Drawings,” requires in part, that activities affecting quality shall be 
prescribed by documented instructions, procedures, or drawings of a type appropriate to 
the circumstances, and shall be accomplished in accordance with these instructions, 
procedures, or drawings.  The licensee established fleet procedure NOP–SS–3001, 
“Procedure Review and Approval, Revision 20, as the implementing activity for 
development of new procedures, an activity affecting quality. 
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Contrary to the above, around September 1, 2010, the licensee failed to comply with 
fleet procedure NOP–SS–3001, “Procedure Review and Approval,” when the “Margins 
and Limits” hardcard was initially developed and approved, and during the following four 
revisions, and ensure that the newly developed hardcard was properly reviewed and 
approved prior to implementation.  Specifically, the licensee incorrectly characterized the 
hardcard development and implementation as only an administrative change, and 
thereby exempted the hardcard from the fleet review process for completing the required 
regulatory applicability determination.  The licensee planned to perform a causal review 
to ensure that actions taken in response to information provided in operations 
administrative instruction OAI–17–03, “Hardcards,” have received appropriate review 
under 10 CFR 50.59.  Because this finding was of very low safety significance and 
because the finding was entered into the licensee's CAP as CR 2016–03033, this 
violation is being treated as a NCV consistent with Section 2.3.2 of the NRC 
Enforcement Policy.  (NCV 05000440/2016008–03:  Hardcard Development Failed to 
Follow Procedure Change Process). 

(4) Failure to Maintain Traceability of Safety Related Fuses 
 

Introduction.  The inspectors identified a finding of very low safety significance and an 
associated NCV of 10 CFR 50, Appendix B, Criterion VIII, “Identification and Control of 
Materials, Parts, and Components,” for the licensee’s failure to assure that identification 
of items was maintained by appropriate means, either on the item or on records 
traceable to the item, as required throughout fabrication, erection, installation, and use of 
the item.  Specifically, the licensee failed to maintain traceability of safety-related fuses 
installed in safety-related systems. 
 
Description.  On February 11, 2016 with the plant shutdown, the Division 1, 4.16 kV 
safety bus EH–11 lost power.  The Division 1 shutdown cooling system was in service at 
that time and the Division 1 shutdown cooling pump ‘A’ tripped on a loss of power.  The 
Division 1 EDG started and loaded on safety bus EH–11 as designed.  However, the 
ESW pump ‘A,’ which supplied cooling water to the EDG, did not start.  Due to the 
absence of cooling water to the EDG, operators took manual action to secure the 
Division 1 EDG. 
 
The licensee performed an investigation to determine why the Division 1 safety bus lost 
power.  The licensee determined that intermittent continuity on the ‘A’ phase secondary 
PT fuse, which was part of the voltage sensing circuitry for the safety bus, was the cause 
for the safety bus normal supply breaker opening and removing power to the safety bus.  
Further investigation of the failed fuse revealed that the intermittent continuity was a 
result of a manufacturing defect where the fuse was not properly soldered at one end.  
The same voltage sensing circuitry is used by the starting circuitry for the “A” ESW 
pump.  As a result, the “A” ESW pump could not start and the EDG was unable to 
perform its safety function. 

 
The inspectors asked the licensee what other safety related components had fuses 
similar to the failed fuse potentially installed in them.  The licensee determined that the 
fuse that had failed was one of 22 fuses procured from a vendor in a single batch.  The 
licensee was able to find 8 of the fuses from the batch, including the failed fuse, either in 
the warehouse or in the electrical maintenance shops.  The remaining 14 fuses could not 
be positively located.  The licensee reviewed procedure NOP–WM–4300, “Order 
Execute Process,” Revision 12, and existing work orders that may have utilized the 
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fuses and determined that workers did not clearly document if the fuses were installed, 
returned to the warehouse or scrapped.  The licensee also determined that safety 
related components that could have potentially defective fuses installed included the 
Division 2 and 3 safety-related buses.  The licensee documented the issue in the CAP 
as CR 2016–02048 and CR 2016–02258.  
 
Corrective actions being performed by the licensee include evaluating implementation of 
procedure NOP–WM–4300 for documenting use of parts in safety related systems and 
issuing work orders to determine where the potentially defective fuses are installed in the 
Division 2 and 3 safety related buses and replace them. 
 
Analysis.  The inspectors determined that the failure to ensure that identification of items 
was maintained by appropriate means, either on the item or on records traceable to the 
item, as required throughout fabrication, erection, installation, and use of the item was a 
performance deficiency.  Specifically, the licensee failed to maintain traceability of safety 
related fuses installed in safety-related systems.  The performance deficiency was more 
than minor in accordance with IMC 0612, "Power Reactor Inspection Reports," 
Appendix B, "Issue Screening," dated September 7, 2012, because, if left uncorrected, 
the performance deficiency had the potential to lead to a more significant safety concern.  
Specifically, identification and control measures were designed to prevent the use of 
incorrect or defective materials, parts or components which could render safety systems 
inoperable.  Additionally, the performance deficiency was more than minor because it 
was associated with the equipment performance 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 and was, therefore, a finding.  Using IMC 0609, 
Attachment 4, “Initial Characterization of Findings,” and Appendix A, “The Significance 
Determination Process for Findings at Power,” dated June 19, 2012, the finding was 
screened against the Mitigating Systems cornerstone and determined to be of very low 
safety significance because the finding was not a deficiency affecting the design or 
qualification of mitigating structure, system or component, did not represent a loss of 
system safety function, did not represent an actual loss of function of a single train or 
two separate trains for greater than its allowed outage time, and did not represent an 
actual loss of safety function of one or more non-technical specification trains of 
equipment during shutdown for equipment designated as high safety significant for 
greater than 24 hours. 
 
The inspectors determined this finding affected the cross-cutting area of human 
performance in the aspect of documentation where the organization creates and 
maintains complete, accurate and up-to-date documentation.  Specifically, a review by 
the licensee of existing work orders that may have utilized the fuses did not clearly 
document if the fuses were installed, returned to the warehouse or scrapped 
[IMC 0310, H.7]. 

 
Enforcement.  Title 10 of the CFR, Part 50, Appendix B, Criterion VIII, “Identification and 
Control of Materials, Parts, and Components,” states that measures shall be established 
for the identification and control of materials, parts, and components, including partially 
fabricated assemblies.  These measures shall assure that identification of the item is 
maintained by heat number, part number, serial number, or other appropriate means, 
either on the item or on records traceable to the item, as required throughout fabrication, 
erection, installation, and use of the item. 
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Contrary to the above, on February 23, 2016, the licensee did not ensure the measures 
established by the licensee for identification of items was maintained by heat number, 
part number, serial number, or other appropriate means, either on the item or on records 
traceable to the item, as required throughout fabrication, erection, installation, and use of 
the item.  Specifically, safety related fuses installed in safety related equipment were not 
identifiable either on the fuses or on traceable records to the fuses as required during 
the installation and use of the fuses.  Corrective actions being performed by the licensee 
include evaluating implementation of procedure NOP–WM–4300 for documenting use of 
parts in safety related systems and issuing work orders to determine where the 
potentially defective fuses were installed in the Division 2 and 3 safety related buses to 
replace them.  Because this violation was of very low safety significance and was 
entered into the licensee’s CAP as CR 2016–02048 and CR 2016–02258, this violation 
was being treated as an NCV consistent with Section 2.3.2 of the NRC Enforcement 
Policy.  (NCV 05000440/2016008–04: Failure to Maintain Traceability of Safety 
Related Fuses). 

4OA6 Management Meetings 

1. Exit Meeting Summary 

The lead inspector conducted the following meetings with the licensee.  The licensee 
acknowledged the issues presented.  The inspectors confirmed that none of the potential 
report input discussed was considered proprietary. 

• On March 28, 2016, the inspection results were presented to Mr. D. Hamilton and 
other members of the licensee staff in an interim exit.   

• On May 13, 2016, the inspection results were presented to Mr. F. Payne and other 
members of the licensee staff in an exit. 
 
 

ATTACHMENT:  SUPPLEMENTAL INFORMATION 



 

Attachment 1 

SUPPLEMENTAL INFORMATION 

KEY POINTS OF CONTACT 

Licensee 

D. Hamilton, Site Vice President 
F. Payne, Plant General Manager 
S. Benedict, Operations Superintendent 
T. Veitch, Chemistry Manager 
C. Elliot, Radiation Protection Manager 
J. Tuffs, Outage Management Manager 
B. Baumgardner, Special Projects Manager 
J. Pry, Work Management Manager 
T. Brown, Performance Improvement Director 
N. Conicella, Regulatory Compliance Manager 
R. Strohl, Training Manager 
R. O’Connor, Emergency Planning Manager 
D. Reeves, Site Engineering Director 
D. Culler, Supervisor Mechanical Design 
K. Nelson, Plant and Equipment Manager 
P. Boissoneault, Program and Technical Services Manager 
M. DeStefano, Fleet Oversite Manager 
J. Archer, Supervisor Security Support 
L. Zerr, Regulatory Compliance Supervisor 
D. Lockwood, Regulatory Compliance Engineer 
J. Severino, Regulatory Compliance Engineer 
T. Kledzik, Regulatory Compliance Engineer 
R. Briggs, Supervisor Design Engineering Electrical 
M. McFarland, Superintendent Operations Training 
P. Roney, Supervisor Nuclear Support Systems Engineering 
B. Coad, Engineering Programs 
B. Sutter, Superintendent Electrical Maintenance 
T. Henderson, Fleet Licensing 
S. Richardson, manager Supply Chain 
D. Jenkins, First Energy Legal Department 

U.S. Nuclear Regulatory Commission 

B. Dickson, Division of Reactor Projects, Branch 5, Chief 
L. Kozak, Division of Reactor Projects, Senior Reactor Analyst 
W. Schaup, Division of Reactor Projects, Senior Resident Inspector, Clinton Power Station
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LIST OF ITEMS OPENED, CLOSED, AND DISCUSSED 

Opened 

05000440/2016008–01 URI Coincidence Logic to Preclude Spurious Trips of the 
Offsite Power Source (Section 4OA5.d.(1)) 

05000440/2016008–02 NCV Failure to Provide Instructions to Completely Vent 
Reference Legs (Section 4OA5.d.(2)) 

05000440/2016008–03 NCV Hardcard Development Failed to Follow Procedure 
Change Process (Section 4OA5.d.(3)) 

05000440/2016008–03 NCV Failure to Maintain Traceability of Safety Related Fuses 
(Section 4OA5.d.(4)) 

 
Closed 

05000440/2016008–02 NCV Failure to Provide Instructions to Completely Vent 
Reference Legs (Section 4OA5.d.(2)) 

05000440/2016008–03 NCV Hardcard Development Failed to Follow Procedure 
Change Process (Section 4OA5.d.(3)) 

05000440/2016008–04 NCV Failure to Maintain Traceability of Safety Related Fuses 
(Section 4OA5.d.(4)) 

 
 
Discussed 
 
None 
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LIST OF DOCUMENTS REVIEWED 

The following is a partial list of documents reviewed during the inspection.  Inclusion on this list 
does not imply that the NRC inspector reviewed the documents in their entirety, but rather that 
selected sections or portions of the documents were evaluated as part of the overall inspection 
effort.  Inclusion of a document on this list does not imply NRC acceptance of the document or 
any part of it, unless this is stated in the body of the inspection report. 

CALCULATIONS 

Number Description or Title Revision 

2.1.6 Suppression Pool Response – MSIV Closure (MSIVC) and 
MSIVC with Small Break Accident SBA 

6 A–01 

 

CORRECTIVE ACTION DOCUMENTS GENERATED DUE TO THE INSPECTION 

Number Description or Title Date 

CR 2016–02976 NRC ID 2016 SIT:  Need to re-assess B21 Nuclear Boiler 
Instrumentation System for Single Point Vulnerabilities 
Associated with Inadvertent Opening of Safety Relief Valves 

 

CR 2016–02980 NRC ID 2016 SIT:  CR on Improved LOOP/LOCA Test 
Initiator 

 

CR 2016–03016 NRC ID 2016 SIT:  The Perry Simulator Suppression Pool 
Temperature Response to an Open SRV is Slower than 
Actual Plant Response 

3/3/16 

CR 2016–03033 NRC ID 2016 SIT:  OAI–1703 (Hardcards) Margins and Limits 
Card not Reviewed Under 10CFR50.59 

3/4/16 

CR 2016–03309 2016 NRC SIT:   ID – OAI–1703 (Hardcards) Content may not 
Receive the Appropriate Cross Discipline Reviews due to the 
Procedure Type 

3/10/16 

CR 2016–03471 NRC ID 2016 SIT:  Inconsistent Documentation of Panels 
1H1P1432B and “B” Fill and Venting Tasks  

3/15/16 

CR 2016–03861 NRC ID 2016 SIT:  Inaccurate Category Classification of 
Condition Report 2016–02060 

 

CR 2016–04016 NRC ID 2016 SIT:  Potential NRC Finding Related to 
Compliance with Branch Technical Position PSB–1 C.3 

 

 

CORRECTIVE ACTION DOCUMENTS REVIEWED DURING THE INSPECTION 

Number Description or Title Date 

CR 2010–73493 CA–SA–10–02 Perry AFI Assessment – OPS OP.1.NNI 3/15/10 
CR 2015–05243 Unexpected ½ Scram Eeceived 4/15/15 
CR 2015–05355 Re-performance of Steps Required for SVI–B21–T2223 4/16/15 
CR 2016–01865 Perry Plant was Manually Scrammed Following SRV 

Actuation 
2/8/16 
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CR 2016–01866 Manual Reactor Scram Based on Suppression Pool 
Temperature of 95 Degrees F Due to Open SRVs 

2/8/16 

CR 2016–01883 SRV 1B21F0041C is the Only SRV that did not get an Open 
Signal 

2/9/16 

CR 2016–01934 CR Tracking Completion of ODMI for Operation Following 
Pressure Transient on Reference Leg B 

2/10/16 

CR 2016–01936 SRV tailpipe temperatures 2/10/16 
CR 2016–01983 Post Event Critique Ops Crew 2 SRV Opening Event and 

Manual Reactor Scram 
2/10/16 

CR 2016–02011 1B21N0062B Pressure Spike for 10 Milliseconds 2/10/16 
CR 2016–02031 EDG1B Ground Fault Locked In 2/11/16 
CR 2016–02048 Loss of EH11 Divisional Bus Results in a Loss of Shutdown 

Cooling 
2/11/16 

CR 2016–02049 Division 1 Diesel Generator Ran Approximately 3 Minutes 
Without Emergency Service Water Cooling 

2/11/16 

CR 2016–02051 Emergency Service Water Pump “A” Failed to Start on 
Automatic Start Signal  

2/11/16 

CR 2016–02052 Unplanned Change in Shutdown Safety Risk – from Green to 
Yellow 

2/11/16 

CR 2016–02056 Abnormal Indications on RCIS Following Power Restoration to 
EH11 

2/12/16 

CR 2016–02059 Not all Valves Closed During Expected BOP Isolation 2/12/16 
CR 2016–02060 Division 1 DC Normal Charger Did Not Respond as Expected 2/12/16 
CR 2016–02070 Defect found with the ‘A’ Phase Secondary PT Fuse 2/12/16 
CR 2016–02073 NRC Identified: Questions Regarding the 2/8/16 Plant Scram 2/12/16 
CR 2016–02088 EH1103 Fuse had Inconsistent Resistance Readings 2/12/16 
CR 2016–02093 NOBP–TR–1151 Crew Performance Critique – Loss of Bus 

EH11, Loss of Shutdown Cooling 
2/12/16 

CR 2016–02107 Tech Spec Bases and SOI–G40 (ADHR) Address the 
Availability of ADHR Using Different Terms 

2/12/16 

CR 2016–02128 Safety Relief Valve 1B21F0047H Seat Leakage 2/14/16 
CR 2016–02131 Safety Relief Valve 1B21F0047H Discharge Leakage 

Identified During Startup 
2/14/15 

CR 2016–02506 RPV B Reference Leg Needed Adjustment 2/22/16 
CR 2016–02558 Detailing of Parts Usage is not Consistently being Followed 

per NOP–WM–4300 Order Execute Process  
2/23/16 

CR 2016–02630 Shutdown Safety – Crediting ADHR as a Backup Decay Heat 
Removal Method Following Loss of Shutdown Cooling Event 

2/25/16 

CR 2016–02696 Review Loss of Shutdown Cooling Procedure Guidance for 
Improvement Opportunities 

2/26/16 

CR 2016–02715 Procedure Enhancement Opportunity for Startup, Securing, 
and when to Fill and Vent B21 Purge Panels for the Reactor 
Pressure Vessel Reference Legs 

2/26/16 

CR 2016–02716 Potential to Introduce Air into B21 Reference Leg Purge 
Panels when Performing a Fill and Vent or Starting up a 
Purge Panel 

2/26/16 
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CR 2016–02717 Air was Found During the Process of Filling and Venting the 
Reference Leg and its Associated Purge Panel as a Result of 
Troubleshooting the 2/8/16 Scram 

2/26/16 

CR 2016–02719 Purge Panel Observed Issues 2/26/16 
CR 2016–02723 Conservative Operator Action Values in Hardcard are not in 

the Off-normal Instruction 
2/26/16 

 

MISCELLANEOUS  

Number Description or Title Date or 
Revision 

 Procedure Approval Form for OAI–1703, Rev. 5 9/5/10 
10–03803 Regulatory Applicability Determination for OAI–1703, Rev. 5 00 
 Procedure Approval Form for OAI–1703, Rev. 24 10/5/15 
15–02798 Regulatory Applicability Determination for OAI–1703, 

Rev. 24 
00 

15–02798 10 CFR 50.59 Screen for OAI–1703, Rev. 24 00 
93–156 (50.59 
Evaluation) 

Reactor Vessel Water Level Instrument Reference Leg 
Continuous Backfill Modification 

3 

Design Change 
Package 930075 

Reactor Vessel Water Level Instrument Reference Leg 
Continuous Backfill Modification 

11/29/93 

Operations 
Standing order 

Under Voltage Fuses in EH12 and EH13 2/29/16 

OTLC–
3058201302_PY
–SGC1 

Cycle 2 2013 Evaluated Scenario Guide C1 0 

OTLC–
3058201303_PY
–SGD 

Cycle 3 2013 EOP Training Scenario Guide D 0 

OTLC–
3058201304_PY
–SGC1 

Cycle 4 2013 Evaluated Scenario Guide C1 0 

OTLC–
3058201410_PY
–SGC1 

Cycle 10 2014 Evaluated Scenario Guide C1 0 

OTLC–
3058201503_PY
–SGC1 

Cycle 3 2015 Evaluated Scenario Guide C1 0 

OTLC–
3058201606_PY
–SGD 

Cycle 6 2016 EOP Training Scenario Guide D 0 

PO Number 
45225736 

Fuse, General Purpose, 15 Amp, 250 VAC. Class K–5,  
UL-Standard 248–9 listed 

3/21/07 

Procurement 
Package 
G0000010019 

Generic package for Safety Related Fuses Procured from an 
Appendix B Supplier United Controls INC 

3 
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MISCELLANEOUS  

Number Description or Title Date or 
Revision 

Procurement 
Package 
G0000010061 

Fuses, UL and Non-UL Classified, Types Include One-time, 
Fast-acting, Slow-blow and Current-limiting 

4 

Procurement 
Package 
17071425 

Fuse, E-Rated, 5kV, 2 Amps, Medium Voltage 001 

Quality Control 
Receiving 
Inspection 
Report 

United Controls INTL INC PO Number 45225736 4/7/07 

ADAMS 
Accession No. 
8111230342 

Statement of Staff Positions Relative to Emergency Power 
Systems for Operating Reactors 

6/3/77 

ADAMS 
Accession No. 
8211120305 
 

Perry Safety Evaluation Report (Perry) 5/31/82 

ADAMS 
Accession No. 
8206170298 
 

SER Confirmatory Item-Undervoltage Protection 6/8/82 

ADAMS 
Accession No. 
820310416 
 

SER Confirmatory Item-Undervoltage Protection 8/26/82 

ADAMS 
Accession No. 
8301280169  

Perry Supplemental Safety Evaluation Report (SSER 2) 1/13/83 

 

PROCEDURES  

Number Description or Title Revision 

EOP Bases Emergency Operating Procedure Bases 5 
EOP–02 Primary Containment Control Flowchart D 
EOP–02 Primary Containment Control (Bases) 3 
FTI–F0036 Post-maintenance Test Manual 9 
GEI–0105 Maintenance and Calibration of Type NGV-11 Relays 3 
GEI–0106 Maintenance and Calibration of Single Phase Under 

Voltage Relay Type ITE–27N 
4 

IMI–E2–33 Reference Leg ‘B’ Operation 9 
IMI–E2–55 Reference Leg Purge Panel ‘A’ Operation 6 
IMI–E2–56 Reference Leg Purge Panel ‘B’ Operation 6 
IMI–E2–57 Reference Leg Purge Panel ‘C’ Operation 6 
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PROCEDURES  

Number Description or Title Revision 

IMI–E2–58 Reference Leg Purge Panel ‘D’ Operation 6 
MAI–0504 Plant Instrument Calibration and Maintenance 11 
NOBP–MS–2005 Nuclear Warehousing 7 
NOP–LP–4003 Evaluation of Changes, Tests, and Experiments 7 
NOP–LP–2020 Quality Control Receipt Inspection 17 
NOP–OP–1002 Conduct of Operations 11 
NOP–SS–3001 Procedure Review and Approval 20 
NOP–TR–1280 FENOC Simulator Configuration Management 00 
NOP–WM–4300 Order Execute Process 12 
OAI–1703 Hardcards 25 
ONI–B21–1 SRV Inadvertent Opening/Stuck Open 11 
ONI–C51 Unplanned Change in Reactor Power or Reactivity 27 
ONI–C51 Unplanned Change in Reactor Power or Reactivity 

(Flowchart) 
L 

ONI–C71–1 Reactor Scram 19 
ONI–E12–2 Loss of Decay Heat Removal 33 and 35
ONI–SPI A-11 RHR A Shutdown Cooling Emergency Startup 0 and 1 
ONI–SPI B-11 RHR B Shutdown Cooling Emergency Startup 0 and 1 
PAP–0507 Perry Supplemental Procedure 

Requirements/Guidance 
37 

PEI–B13 RPV Control (Non-ATWS) Flowchart L 
PEI–B13 RPV Flooding Flowchart J 
PYBP–POS–0030 Transient Strategies and Mitigating Actions 2 
SOI–E12 Section 4.7 RHR System-Section 4.7 Shutdown Cooling Startup 

for RHR A(B) 
66 

SOI–E12 Section 7.6 RHR System-Section 7.6 RHR Shutdown Cooling 
Operations for RHR A(B) 

66 

SOI–G40 (ADHR) Alternate Decay Heat Removal 3 
SOI–R42 (Div. 1) Div 1 DC Distribution, Buses ED–1–A and ED–2–A, 

Batteries, Chargers, and Switchgear 
LU 18 

SOI–R43 Division 1 and 2 Diesel Generator System 45 
SVI–B21–T2223 RPV Level Instrument Check Valve Operability Test 5 
SVI–B22–T5069 Division 1 4.16KV Bus EH11 Degraded Voltage 

Channel Functional Test 
4 

 

DRAWINGS 

Number Description or Title Date or 
Revision 

206–0010–
00000 

Main One Line Diagram 13.8KV & 4.16KV CC 
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DRAWINGS 

Number Description or Title Date or 
Revision 

206–0017–
00000 

One Line Diagram Class 1E 4.16KV Bus EH11 & EH12 EE 

200–0021–
00000 

One Line Diagram Class 1E 480V Bus EF1A SSSS 

206–0023–
00000 

One Line Diagram Class 1E 480V Bus EF1B UUU 

206–0053–
00000 

One Line Diagram Class 1E 120V Panels EB–1A1, EK–A1 HH 

208–0046–
00412 

Emergency Response Information System Analog Inputs to 
Cabinet 1H22–P111A, Rack 1, Card Slot 10 

K 

208–0055–
00017 

Residual Heat Removal System RHR Pump C002A X 

208–0060–
00004 

Low Pressure Core Spray System LPCS Pump C001 AA 

208–0060–
00008 

Low Pressure Core Spray System Relay Logic & Testable 
Check Valve F006 

EE 

208–0131–
00001 

Pump Room Cooling System RCIC Pump Room Cooler 
1M39-B004 

T 

208–0173–
00001 

Emergency Closed Cooling System Pump A–C001A S 

208–0176–
00001 

Emergency Service Water System “A” Emergency Service 
Water Pump C001A 

FF 

208–0176–
00004 

Emergency Service Water System “A” Emergency Service 
Water Pump Discharge Valve F130A 

DD 

208–0178–
00001 

Control Complex Chilled Water Control Complex Chiller “A” Z 

208–0206–
00023 

Metal-Clad Switchgear (15KV & 5KV) 4.16KV Bus EH11 
Stub Bus Tie Breaker EH1101 

M 

208–0206–
00024 

Metal-Clad Switchgear (15KV & 5KV) 4.16KV Bus EH11 
Diesel Breaker EH1102 

BB 

208–0206–
00025 

Metal-Clad Switchgear (15KV & 5KV) Transformer EHF–1–A 
Supply Breaker 

R 

208–0206–
00026 

Metal-Clad Switchgear (15KV & 5KV) Transformer EHF–1–B 
Supply Breaker EH1113 

S 

208–0206–
00027 

Metal-Clad Switchgear (15KV & 5KV) 4.16KV Bus EH11 
Preferred Supply BKR. EH1114 

EE 

208–0206–
00028 

Metal-Clad Switchgear (15KV & 5KV) 4.16KV Bus EH11 
ALT. Preferred Supply BKR. EH1115 

W 

208–0206–
00029 

Metal-Clad Switchgear (15KV & 5KV) 4.16KV Bus EH11 
Stub Bus Tie Breaker 

T 

208–0206–
00046 

Metal-Clad Switchgear (15KV & 5KV) 4.16KV Bus EH11 
Under Voltage & Potential Circuits 

Z 
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DRAWINGS 

Number Description or Title Date or 
Revision 

208–0206–
00066 

Metal-Clad Switchgear (15KV & 5KV) 4.16KV Bus EH11 
Under Voltage & Potential Circuits (Cont’d) 

P 

208–0206–
00068 

Metal-Clad Switchgear (15KV & 5KV) LOOP Signal X 

208–0216–
00005 

Standby Diesel Engine Control Panel 1H51–P054A Division 
1 1R43–C001A 

FF 

208–0216–
00007 

Standby Diesel Engine Control Panel 1H51–P054A Division 
1 1R43–C001A 

T 

208–0222–
00202 

Control Room Annunciator Diesel Gen BB (1H13–PB77) 
Section 1A 

P 

208–0229–
00003 

Diesel Generator Jacket Water Jacket Water Heater 
1R46–D006A 

P 

208–0230–
00003 

Diesel Generator Lube Oil Lube Oil Heater 1R47–D004A P 

209–0206–
00016 

Metal-Clad Switchgear (15KV & 5KV) (1R22–S007) Bus 
EH11 Compartments 03, 04 and 05 

W 

209–0206-00111 Metal-Clad Switchgear (15KV & 5KV) (1R22–S007) Bus 
EH11 Unit EH103 Internal Wiring 

T 

D–302–0606 Nuclear Boiler System FF 
D–302–0607 Nuclear Boiler System K 
D–302–0608 Nuclear Boiler System M 
D–814–0605–
926 

Panel 1H51–P1432B Charging Line for 1H22–P027 (A–2) - 

D–814–0605–
927 

Instrument Reference Leg Purge Control Panel  
1H51–P1432B Reactor Vessel Level (1H22–P027) 

A 

 

WORK DOCUMENTS  

Number Description or Title Date or 
Revision 

SWO 16–0002 Perform a Simulator to Plant Comparison Suppression Pool 
Heat up with 2 SRVs Open (SWR 16–0005; Dated 3/2/16) 

3/3/16 

WO 200261191 Division 1 4KV Bus EH11 Under Voltage/Degraded Voltage 
Channel Calibration and Logic System Functional Test  

3/19/09 

WO 200262844 Division Standby Diesel Generator Loss Of Offsite Power 4/11/09 
WO 200557751 Division 1 4KV Bus EH11 Under Voltage/Degraded Voltage 

Channel Calibration and Logic System Functional Test  
4/8/15 

WO 200560619 SVI–B21–T2223 4/14/15 
WO 200636975 Division 1 4.16KV Bus EH11 Degraded Voltage Channel 

Functional Test 
10/28/15 
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WORK DOCUMENTS  

Number Description or Title Date or 
Revision 

WO 200636977 Division 1 4.16KV Bus EH11 Degraded Voltage Channel 
Functional Test  

12/30/15 

WO 200636977 Division 1 4.16KV Bus EH11 Degraded Voltage Channel 
Functional Test  

12/30/15 

WO 200673070 Perform IMI–E2–33 2/9/16 
WO 200673137 Perform IMI–E2–56 2/10/16 

 
 
 
 
 
 
 
 
 
 
 
 



 

 Attachment 3 
 

LIST OF ACRONYMS USED 

AC Alternating Current 
ACE Apparent Cause Evaluation 
ADAMS Agencywide Document Access and Management System 
ADS Automatic Depressurization System 
CFR Code of Federal Regulations 
CR Condition Report 
ºF Degrees Fahrenheit 
EDG Emergency Diesel Generator 
EOP Emergency Operating Procedure 
EST Eastern Standard Time 
ESW Emergency Service Water 
gpm Gallon Per Minutes 
IEEE Institute of Electrical and Electronics Engineers 
IEL Initiating Event Logic 
IMC Inspection Manual Chapter 
IP Inspection Procedure 
LERF Large Early Release Frequency 
LLS Low-Low Set 
LOCA Loos of Coolant Accident 
NCV Non-Cited Violation 
NRC U.S. Nuclear Regulatory Commission 
PARS Publicly Available Records System 
psi Pound Per Square Inch 
PT Potential Transformer 
RAD Regulatory Applicability Determination 
RCA Root Cause Analysis 
RCS Reactor Coolant System 
RHR Residual Heat Removal 
RPV Reactor Pressure Vessel 
SDP Significance Determination Process 
SIT Special Inspection Team 
SPT Suppression Pool Temperature 
SRA Senior Reactor Analyst 
SRV Safety Relief Valve 
SSC Structure, System or Component 
USAR Updated Safety Analysis Report 
WO Work Order
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION III 
2443 WARRENVILLE RD. SUITE 210 

LISLE, IL  60532-4352 
 

 
 

 
MEMORANDUM TO:  William Schaup, Senior Resident Inspector 

Clinton Power Station 
Region III 

 
FROM:    Patrick L. Louden, Director /RA/ 

Division of Reactor Projects 
Region III 

 
SUBJECT: SPECIAL INSPECTION CHARTER FOR PERRY NUCLEAR 

POWER PLANT SAFETY RELIEF VALVES ACTUATION, AND 
LOSS OF DIVISION 1 SAFETY BUS AND SHUTDOWN 
COOLING 

 
 
On February 8, 2016, at 1500 EST, with the Perry Nuclear Power Plant at 100 percent power, 
two safety relief valves (SRVs) fully opened upon a spurious initiation signal.  This caused the 
suppression pool temperature to increase.  At 1503 EST, operators at the plant manually 
scrammed the reactor when the suppression pool temperature reached 95 degrees Fahrenheit 
in order to ensure margin to the heat capacity limit required for shutdown reactor safety by 
Technical Specifications.  During the scram, all control rods fully inserted and all equipment 
functioned normally.  The SRVs closed immediately following the scram.  
 
Based on the licensee’s troubleshooting activities, the opening of the SRVs was caused by 
perturbations within the “B” reactor pressure vessel reference leg.  The licensee determined that 
the cause of the reference leg perturbation was air entrainment in the system from the CRD 
purge panel.  The licensee staff also discovered through review of control room event sequence 
information that 18 of the 19 SRVs received an open signal via the Division 2 SRV initiation 
logic.  In addition to the 2 SRVs fully opened, 11 additional SRVs partially opened as they 
showed momentary increases in tailpipe temperatures.  The initiation of all SRVs based on the 
hydraulic upset of a single RPV reference leg during this event could in itself represent a single 
failure to a pseudo large break LOCA and could have generic implications.   
 
Furthermore, at 1504 EST on February 11, 2016, with the plant shutdown, the Division 1, 
4.16 kV safety bus (EH11) lost power.  Division 1 shutdown cooling was in service at the time 
and the Division 1 shutdown cooling pump “A” tripped.  The Division 1 emergency diesel 
generator (EDG) started and loaded EH11 as designed.  However, the emergency service water 
(ESW) pump “A,” which supplies cooling water to the EDG did not start.  Due to the absence of 
cooling water to the EDG, operators took manual action to secure the Division 1 EDG. 
 
The licensee discovered a failed fuse in the voltage sensing circuitry for safety bus EH-11 
caused the bus supply breaker to trip.  The licensee found intermittent continuity on the “A” 
phase secondary potential transformer fuse.  The licensee’s investigation determined that the 
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intermittent continuity was caused by manufacturing defect.  With an intermittent connection, 
half of the undervoltage relays would have sagged in voltage resulting in their coils dropping out 
and creating the loss of safety bus EH11.  The same voltage sensing circuitry is used in the 
starting circuitry for the ESW pump “A.”  As a result, the ESW pump “A” would not start resulting 
in the emergency diesel generator not being able to complete its safety function.   
 
The voltage sensing circuitry also prevented control of RHR Injection valve E12F0042A, and 
starting control of the RHR pump “A”.  It further prevented starting control of the low pressure 
core spray pump “A” and injection valve 1E21F0005.  In addition, the emergency closed cooling 
water chiller “A” tripped and the starting circuitry, as designed, prevented the system breaker 
from reclosing for restart.  Therefore, multiple systems failed as a result of this event. 
 
Based on the deterministic criteria provided in Management Directive (MD) 8.3, “NRC Incident  
Investigation Program,” the spurious opening of the SRV met MD 8.3, Criterion b, “Involved a 
major deficiency in design, construction, or operation having potential generic safety 
implications,” and Criterion e, “Involved possible adverse generic implications.”  In addition, the 
loss of the safety bus and the subsequent loss of shutdown cooling met Criterion d, “Led to the 
loss of a safety function or multiple failures in systems used to mitigate an actual event,” and 
Criterion g, “Involved repetitive failures or events involving safety-related equipment or 
deficiencies in operations.”  A Region III senior reactor analyst completed a modified Perry 
SPAR model event assessment to provide risk insights for the two events.  The assessment 
resulted in a preliminary Incremental Conditional Core Damage Probability (ICCDP) value of 
approximately 5E-8 to 4E-6 for the spurious opening of the SRV event and 1E-6 for the loss of 
AC.   
 
Accordingly, based on the deterministic and risk criteria in MD 8.3, and as provided in Regional 
Procedure 8.31, “Special Inspections at Licensed Facility,” a special inspection team will 
commence an inspection on February 29, 2016.  The special inspection team will be led by you 
and will include Randy Baker, Ijaz Hafeez, and Josh Havertape from the Region III office. 
 
The special inspection will determine the sequence of events and will evaluate the facts, 
circumstances, and the licensee’s actions surrounding the two events.  Additionally, the special 
inspection team will identify lessons learned from the Special Inspection and, as appropriate, 
prepare a feedback form on recommendations for improving reactor oversight process (ROP) 
baseline inspection procedures.  Finally, the special inspection will continuously assess the 
need to upgrade NRC response to these events to an augmented inspection team level.  The 
specific charter for the team is enclosed.  
 
Enclosure: 
Perry Nuclear Power Plant Special 
  Inspection Charter 
 



 

 

PERRY NUCLEAR POWER PLANT SPECIAL INSPECTION CHARTER 
 
This Special Inspection Team is chartered to assess the circumstances surrounding the manual 
trip of the unit following the opening of two safety relief valves on February 8, 2016 and the loss of the 
Division 1 4.16 kV safety bus and subsequent loss of the Division 1 shutdown cooling on 
February 11, 2016.  The special inspection will be conducted in accordance with Inspection 
Procedure 93812, “Special Inspection,” and will include, but not be limited to, the items listed 
below. 
 
1. Identify a timeline for both events. Include relevant and major plant conditions, system 

lineups, and operator actions. 
 
2. Review plant data and records to confirm the adequacy of the licensee’s assessment of the 

cause of the scram of the reactor and the loss of the Division 1 4.16 kV safety bus EH-11. 
 

3. Review the circumstances of the safety relief valves opening.  Evaluate the design of the 
SRV and the pressure sensing circuitry contain as designed in the single reference leg to 
verify whether the single-failure criterion for initiation of a safety system is met.  Verify that 
inadvertent actuation of all 19 SRVs was analyzed for acceptable safety consequences.   
Include a review of relevant portions of the Updated Final Safety Analysis Report that 
discuss inadvertent opening of a safety relief valve.  Evaluate the design of the pressure 
relief valve circuitry and verify that the operation of the SRVs is consistent with the design. 
 

4. Review and evaluate the suppression pool temperature response following the opening of 
the two safety relief valves.  Following the opening of the two safety relief valves, 
suppression pool temperature increased to 95 degrees Fahrenheit.   As required per 
licensee procedure, the operators manually scrammed the reactor at that temperature. 
 

5. Review the licensee’s evaluation of the failure of safety relief valve 41C to receive an open 
signal during the “B” reference leg upset condition. 
 

6. Review the licensee’s evaluation of the intermittent continuity on a control power fuse for “A” 
Phase.  Evaluate whether the licensee’s maintenance and testing program contributed to 
the installation of the faulty control power fuse and/or to the continued use of the defective 
fuse.  Verify the design of the potential transformer (PT) for the undervoltage signal.  Verify 
the adequacy of the design of the PT and fuse(s) considering its ability to cause a loss of 
both the plant’s offsite Division 1 AC source and its onsite Division 1 AC sources. 
 

7. Based upon the licensee’s initial inability to locate where the other 15 AMP, Ferraz Shawmut 
fuses purchased from the vendor were installed in the plant, evaluate the licensee’s ability to 
verify plant configuration against their own standards and regulatory requirements.  Evaluate 
the licensee’s plans to address plant configuration control and/or extent of condition. 
 

8. Review the operators’ performance following the loss of shutdown cooling, including the 
subsequent restoration of shutdown cooling.  Include an evaluation of the impact of any 
impediments encountered due to equipment reliability issues.  Additionally, validate the 
temperature trend and heatup rate reported by the licensee. 
 



 

-2- 
 

9. Relative to the loss of the Division 1 4.16 kV safety bus, determine if the licensee performed 
an adequate extent-of-condition evaluation to assess if the contributing causes to the 
continuity of the control power fuse have the potential to affect other safety-related 
structures, systems or components.   
 

10. Review status and performance of the licensee’s safety-related battery charger, prior to, 
during and following the loss of the Division 1 4.16 kV safety bus.  Include the licensee 
actions of declaring the station battery chargers operable.  During the loss of Division 1 
4.16 kV safety bus, Division 2 battery charger was out of service due to planned 
maintenance.   For some time following the event, both safety-related Division 1 and 
Division 2 batteries were discharging.  
 

 
Charter Approval 

 
 
  /RA/     Billy C. Dickson, Chief, Branch 5, DRP 
 
 
 
  /RA/    Patrick L. Louden, Director, DRP



 

 

intermittent continuity was caused by manufacturing defect.  With an intermittent connection, 
half of the undervoltage relays would have sagged in voltage resulting in their coils dropping out 
and creating the loss of safety bus EH11.  The same voltage sensing circuitry is used in the 
starting circuitry for the ESW pump “A.”  As a result, the ESW pump “A” would not start resulting 
in the emergency diesel generator not being able to complete its safety function.   
 
The voltage sensing circuitry also prevented control of RHR Injection valve E12F0042A, and 
starting control of the RHR pump “A”.  It further prevented starting control of the low pressure 
core spray pump “A” and injection valve 1E21F0005.  In addition, the emergency closed cooling 
water chiller “A” tripped and the starting circuitry, as designed, prevented the system breaker 
from reclosing for restart.  Therefore, multiple systems failed as a result of this event. 
 
Based on the deterministic criteria provided in Management Directive (MD) 8.3, “NRC Incident  
Investigation Program,” the spurious opening of the SRV met MD 8.3, Criterion b, “Involved a 
major deficiency in design, construction, or operation having potential generic safety 
implications,” and Criterion e, “Involved possible adverse generic implications.”  In addition, the 
loss of the safety bus and the subsequent loss of shutdown cooling met Criterion d, “Led to the 
loss of a safety function or multiple failures in systems used to mitigate an actual event,” and 
Criterion g, “Involved repetitive failures or events involving safety-related equipment or 
deficiencies in operations.”  A Region III senior reactor analyst completed a modified Perry 
SPAR model event assessment to provide risk insights for the two events.  The assessment 
resulted in a preliminary Incremental Conditional Core Damage Probability (ICCDP) value of 
approximately 5E-8 to 4E-6 for the spurious opening of the SRV event and 1E-6 for the loss of 
AC.   
 
Accordingly, based on the deterministic and risk criteria in MD 8.3, and as provided in Regional 
Procedure 8.31, “Special Inspections at Licensed Facility,” a special inspection team will 
commence an inspection on February 29, 2016.  The special inspection team will be led by you 
and will include Randy Baker, Ijaz Hafeez, and Josh Havertape from the Region III office. 
 
The special inspection will determine the sequence of events and will evaluate the facts, 
circumstances, and the licensee’s actions surrounding the two events.  Additionally, the special 
inspection team will identify lessons learned from the Special Inspection and, as appropriate, 
prepare a feedback form on recommendations for improving reactor oversight process (ROP) 
baseline inspection procedures.  Finally, the special inspection will continuously assess the 
need to upgrade NRC response to these events to an augmented inspection team level.  The 
specific charter for the team is enclosed.  
 
Enclosure: 
Perry Nuclear Power Plant Special 
  Inspection Charter 
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  Enclosure 5 

Event Timeline 

Perry Nuclear Power Plant Spurious SRV Opening Timeline 
 

DATE TIME EVENT SOURCE 

2/8/2016 1500 

• While at 100% power, spurious 
safety relief valve open signal 
was received to 18 of 19 SRVs. 

Plant narrative logs 

CR 2016-02011, 
1B21N0062B pressure 
spike for 10 milliseconds 

CR 2016-01883, SRV 
1B21F0041C is the only 
SRV that did not get an 
open signal 

CR 2016-01983, Post 
event critique ops crew 2 
SRV opening event and 
manual reactor SCRAM 

• 13 SRVs opened, 11 
immediately closed.  Two SRVs, 
1B21F0051C and 1B21F0051D, 
remained open until 1503. 

• Immediate actions taken per 
ONI-B21, SRV Inadvertent 
opening, to lower power to < 
96% commences.  Initial 
suppression pool temperature is 
79° [F].  

 

2/8/2016 
 

1503 

• Suppression pool temperature 
rises to 95° [F].  Manual SCRAM 
initiated per OAI-1703, margins 
and limits hard card, which 
directs a reactor SCRAM with 
two open SRVs if suppression 
pool temperature reaches 95° 
[F]. 

Plant narrative logs 

CR 2016-01865, Perry 
plant was manually 
scrammed following SRV 
actuation 

CR 2016-01866, Manual 
reactor SCRAM based on 
suppression pool 
temperature of 95 degrees 
F due to open SRVs 
SCRAM 1-16-02 

• Unit supervisor entered ONI-C71, 
reactor SCRAM.   

• SRVs 1B21F0051C and 
1B21F0051D closed following 
the reactor SCRAM.  RPV 
pressure lowering below the low-
low set reset closure set points. 

2/8/2016 1504 

• Completed immediate actions 
per ONI-B21, SRV Inadvertent 
Opening, to place the key lock 
switches in the closed position 
for SRVs 1B21F0051C and 
1B21F0051D. 

Plant narrative logs 
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2/8/2016 1505 
• EOP-02 entered for high 

suppression pool temperature 
greater than 95° [F]. 

Plant narrative logs 

 

2/8/2016 1514 • Reactor SCRAM reset per SOI-
C71 

Plant narrative logs 

2/8/2016 1516 • RHR ‘A’ placed in suppression 
pool cooling mode of operation. 

Plant narrative logs 

2/8/2016 1521 • RHR ‘B’ placed in suppression 
pool cooling mode of operation. 

Plant narrative logs 

2/8/2016 1536 
• RHR ‘B’ secured from 

suppression pool cooling mode 
of operation. 

Plant narrative logs 

2/8/2016 1557 
• Exited EOP-02 following action 

to lower suppression pool 
temperature to below 95° [F]. 

Plant narrative logs 

2/8/2016 1611 
• RHR ‘A’ shutdown to standby, 

average suppression pool 
temperature is 83° [F]. 

Plant narrative logs 

2/8/2016 1750 
• Report made under 10 CFR 

50.72(b)(2)(iv)(B) for an RPS 
actuation while critical. 

Plant narrative logs 

EN 51716 

2/8/2016 1832 
• Forced cool down commenced 

per IOI-005, Maintaining Hot 
Shutdown. 

Plant narrative logs 

2/8/2016 1900 • ONI-C71, Reactor Scram, exited. Plant narrative logs 
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Perry Nuclear Power Plant Loss of Safety Bus and SDC 
 

DATE TIME EVENT SOURCE 

2/11/2016 1504 

• While in Mode 4 with Division I 
shutdown cooling (SDC) in service, 
the ‘A’ phase PT secondary fuse 
failed.  This caused sensed voltage 
on the Division I 4.16kV safety bus, 
EH11, to indicate 1.14kV. 

Plant narrative logs 

CR 2016-02070, 
Defect found with the 
‘A’ phase secondary 
PT fuse 

CR EH1103 fuse had 
inconsistent resistance 
readings 

CR 2016-02048, Loss 
of EH11 divisional bus 
results in a loss of 
shutdown cooling 

CR 2016-02093, 
NOBP-TR-1151 crew 
performance critique 
for loss of bus EH11 
and loss of shutdown 
cooling 

CR 2016-02051, 
Emergency service 
water  pump ‘A’ failed 
to start on automatic 
start signal 

CR 2016-02052, 
Unplanned change in 
shutdown safety risk 
from green to yellow 

 

• Breaker EH1115, the source to the 
EH11 bus, opened automatically to 
isolate the offsite supply.  As a 
result, EH11 was de-energized. 

• Unit supervisor entered ONI-R12-2, 
loss of decay heat removal, and 
ONI-R22-1, loss of an essential bus. 

• Division I SDC was lost because 
RHR pump ‘A’ tripped on an under 
voltage condition.  Initial reactor 
coolant temperature was 87° [F], 
reactor coolant temperature begins 
to increase. 

• The Division I emergency diesel 
generator (EDG) started, came up to 
rated speed and voltage, and the 
output breaker closed.  Sensed 
EH11 bus voltage again read 
1.12kV. 

• Emergency service water (ESW) 
pump ‘A’, which supplies the cooling 
water to the Division I EDG, did not 
start as expected due to low sensed 
bus voltage on EH11. 

2/11/2016 1506 
• Due to the absence of cooling water 

to the EDG, operators took manual 
action to secure the EDG. 

Plant narrative logs 

CR 2016-02049, Division 
1 EDG ran approximately 
3 minutes without ESW 
cooling 

2/11/2016 1507 • Preparation for shifting to Division II 
SDC was commenced.  

Plant narrative logs 
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DATE TIME EVENT SOURCE 

2/11/2016 1544 

• RHR pump ‘B’ is started, 
establishing Division II SDC. 

Plant narrative logs 
• Reactor coolant temperature rise is 

arrested, temperature rose from 
approximately 87° [F] to 115° [F]. 

2/11/2016 1938 
• Report made under 10 CFR 

50.72(b)(3)(iv)(A) for a specific 
system actuation. 

Plant narrative logs 

EN 51729 

2/12/2016 0032 
• EH11 re-energized per ONI-R22-1, 

Loss of an essential and/or a stub 
4.16kV bus. 

Plant narrative logs 

2/12/2016 0125 • Division I ESW pump placed in 
standby. 

Plant narrative logs 

2/12/2016 0948 
• RHR pump ‘A’ available for SDC 

following completion of fill and vent 
activities. 

Plant narrative logs 

2/12/2016 1155 • Division I EDG is operable and 
available following maintenance run. 

Plant narrative logs 

2/12/2016 1300 • Unit supervisor exits ONI-R12-2 and 
ONI-R22-1. 

Plant narrative logs 

2/12/2016 1311 • RHR pump ‘A’ operable and 
available following valve testing. 

Plant narrative logs 

 


