
~ Progress Energy 

June 20,2012 
Serial: HNP-12-066 

ATTN: Document Control Desk 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 

Shearon Harris Nuclear Power Plant, Unit 1 
Docket No. 50-400/ Renewed Facility Operating License No. NPF-63 

Subject: Licensee Event Report 2012-001-00 

Ladies and Gentlemen: 

Ernest J. Kapopoulos, Jr. 
Plant General Manager 
Harris Nuclear Plant 

Progress Energy Carolinas, Inc. 

10 CFR 50.73 

Carolina Power & Light Company, doing business as Progress Energy Carolinas, Inc., submits 
the enclosed Licensee Event Report (LER) 2012-001-00 in accordance with 10 CFR 50.73. This 
report describes a condition where unexpected long-term corrosion of valve piston rings caused 
delayed closing of Main Steam Isolation Valves. This LER is submitted within 60 days 
following discovery of the condition in accordance with 10 CFR 50.73(a). 

This document contains no regulatory commitments. Please refer any questions regarding this 
submittal to Dave Corlett at (919) 362-3137. 

Sincerely, 

Enclosure: LER 2012-001-00 

cc: Mr. 1. D. Austin, NRC Sr. Resident Inspector, HNP 
Ms. A. T. Billoch Colon, NRC Project Manager, HNP 
Mr. V. M. McCree, NRC Regional Administrator, Region II 

P.O. Box 165 
New Hill, NC 27562 

T> 919.362 .2000 
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At 5:00 AM on April 21, 2012, Harris Nuclear Plant (HNP) was in a refueling outage, in Mode 4 (Hot Shutdown), 
cooling down to cold shutdown.  During a surveillance test, two Main Steam Isolation Valves (MSIVs) did not 
close with acceptable stroke times.  The two valves were declared INOPERABLE resulting in entry into Technical 
Specification (TS) 3.0.3.  The plant continued to cool down as planned, entered Mode 5 (Cold Shutdown) at 11:27 
AM, and exited TS 3.0.3.  Troubleshooting revealed high friction within all three MSIVs with the root cause being 
unexpected long-term corrosion of the valve piston rings.  Primary contributing causes were that the MSIVs were 
not properly categorized in the Air Operated Valve Program, and opportunities to identify potential valve 
degradation were not recognized.  Corrective actions to prevent recurrence include replacing the valve piston rings 
with upgraded rings made of a material less susceptible to corrosion and implementing a diagnostic testing program 
on the MSIVs.   
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Energy Industry Identification System (EIIS) codes are identified in the text as [XX]. 

Event Description 

At 5:00 AM on April 21, 2012, Harris Nuclear Plant (HNP) was in a refueling outage, in Mode 4 (Hot 
Shutdown), cooling down to cold shutdown.  Reactor Coolant System temperature was approximately 340 
degrees F and pressure was approximately 345 pounds per square inch.  Operations Surveillance Test 1046,  
MAIN STEAM ISOLATION VALVE (MSIV) OPERABILITY TEST QUARTERLY INTERVAL MODE 3 TO 5, 
was being performed as scheduled to demonstrate the operability of each Main Steam Isolation Valve [ISV] 
per Technical Specification (TS) Surveillance Requirement 4.7.1.5 and the Inservice Testing (IST) Program.  
The test acceptance criterion is MSIV closing time of less than five seconds.  During the test, MSIVs 1MS-82 
(‘B’ Steam Generator) and 1MS-84 (‘C’ Steam Generator) closed in approximately 1 hour and 14 minutes and 
4 hours and 37 minutes respectively.  1MS-80 (‘A’ Steam Generator MSIV) closed within five seconds as 
designed.  The two valves were declared INOPERABLE resulting in entry into TS 3.0.3.  The plant continued 
to cool down as planned, entered Mode 5 (Cold Shutdown) at 11:27 AM, and exited TS 3.0.3.  The planned 
shutdown and cooldown was not significantly complicated by the delayed closure of the two MSIVs, and no 
other equipment issues complicated the response to the delayed closure of the two MSIVs.   

Description and Cause of Failures 

The MSIVs are manufactured by Rockwell International / Flow Control Division / Edward Valve, Model  
32-1612 GJMMTY.  Troubleshooting performed revealed high friction on all three MSIVs.  Disassembly of 
the valves revealed that most of the piston rings were locked tight in their mating grooves.  Corrosion of the 
piston rings resulted in them expanding or “growing” while in service.  The increased size of the piston rings 
resulted in them becoming locked in their grooves with the end gaps being completely closed up.  This 
prevented them from sliding in their grooves, expanding and contracting as necessary to follow the valve bore, 
as the valve was opened and closed.  This ultimately resulted in the ‘B’ and ‘C’ MSIVs locking up until the 
force of the actuator springs eventually broke the valve piston-disk assembly loose from the valve body bore 
and allowed the valves to close.  The metallurgical examination of the removed piston rings confirmed this 
mechanism.  The valve vendor, Flowserve, concurred with this conclusion.  The time at which the MSIVs 
became INOPERABLE is not known. 

The root cause was determined to be unexpected long-term corrosion of the valve piston rings.  This led to the 
piston rings expanding in size so they could no longer slide in their associated grooves, causing high internal 
valve friction, resulting in the piston-disk assembly locking up in the valve body bore.  The Cause Code was 
Original Design Less Than Adequate.  The primary contributing causes were that the MSIVs were not properly 
categorized in the Air Operated Valve Program, and that opportunities to identify potential valve degradation 
were not recognized.   
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Safety Consequences 

The actual safety consequence at the time of the delayed closure of the two MSIVs was negligible.  The reactor 
was in Mode 4 with all control rods fully inserted.  No other conditions significantly affected the event, so there 
was no safety consequence at the time of the delayed closure of the MSIVs.  Had an accident occurred in Mode 4 
(the as-found condition), the impact of delayed closing of the MSIVs would have been less than full power 
operation due to reduced radiological release, lower risk of excessive cooldown rate, and lower motive force for 
any thermal-hydraulic transient.  Other systems needed to shutdown the reactor, maintain safe shutdown 
conditions, remove residual heat, control the release of radioactive material, or mitigate the consequences of an 
accident were not affected by the condition and remained available.   

The two events that would be most significantly affected by the MSIV delayed closure are Main Steam Line 
Break (MSLB) and Steam Generator Tube Rupture (SGTR).  Major MSLBs and SGTRs are considered American 
Nuclear Society (ANS) Condition IV events.  Condition IV events are limiting faults which are not expected to 
occur, but could result in offsite dose approaching regulatory limits.  MSIVs are intended to mitigate the impact 
of a MSLB by limiting the number of affected steam generators which reduces excess cooldown.  Delayed 
closure of the three MSIVs during a SGTR could increase the radiological inventory release, and potentially 
increase challenges with steam generator overfill.  The consequences of design basis accidents can be more 
significant than described in the Final Safety Analysis Report if the conservative assumptions of the event 
analysis are coupled with equipment challenges such as delayed closing of multiple MSIVs. 

Corrective Actions 

Completed Corrective Actions 

• Replaced the valve piston rings with upgraded rings made of a material less susceptible to corrosion.   

• Reviewed HNP AOV Program Category 1 and Category 2 valves to determine if others contain cast iron 
piston rings. (Extent of Cause).   

• Reviewed other AOV Category 2 Valves to determine required actions. (Extent of Condition).   

Planned Corrective Actions 

• Implement diagnostic testing program on the MSIVs, including post maintenance testing.   

• Reclassify the MSIVs to be Category 1 in the Air Operated Valve Program.   
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Previous Similar Events 

The ‘B’ MSIV did not shut within the IST stroke time limits on October 1, 2009.   The condition report associated 
with that event investigated the lack of intervention after low stroke-time margin was discovered in a previous 
outage, but the cause of the degradation in stroke time was not addressed in the investigation.  This may be a 
missed opportunity for taking actions that could have prevented the most recent condition.  

The ‘B’ MSIV did not shut within the IST stroke time limits on Nov. 15, 2009, as reported in LER 2010-002-01.  
The condition in 2009 was due to two solenoid operated shuttle valves (SOVs) not fully realigning to vent air 
after deenergizing.  Because the delayed closing of the two MSIVs in 2012 was caused by a different mechanism, 
the corrective actions from the November 2009 event would not be expected to have prevented this recurrence.   

Commitments 

This report contains no regulatory commitments. 

NRC FORM 366A (10-2010) 
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