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Duke Power Company J I HWl1PrTo.  
Oconee Nuclear Site 'ice Presideni 
P0. Box 1439 (864)885-3499 Office 
Seneca, SC 29679 (864)885-3564 Fox 

DUKE POWER 

April 16, 1997 

U.S. Nuclear Regulatory Commission 

Document Control Desk 
Washington, D.C. 20555 

Subject: Oconee Nuclear Station 
Docket Nos. .50-269, -270, -287 
Licensee Event Report 269/97-03 
Problem Investigation Process No.: 0-097-0279 

Gentlemen: 

Pursuant to 10 CFR 50.73 Sections (a) (1) and (d), 
attached is Licensee Event Report 269/97-03, concerning 
the post LOCA boron dilution design basis not being met.  

This report is .being submitted in accordance with 10 CFR 
50.73 (a) (2) (ii). This event is considered to be of no 
significance with respect to the health and safety of the 
public.  

Very truly yours, 

J. W. Hampton, Vice President 
Oconee Nuclear Site 
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Document Control Desk 
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cc: Mr. Luis A. Reyes 
Administrator, Region II 
U.S. Nuclear Regulatory Commission 
101 Marietta St., NW, Suite 2900 
Atlanta, GA 30323 

Mr. D. E. LaBarge 
U.S. Nuclear Regulatory Commission 
Office of Nuclear Reactor Regulation 
Washington, D.C. 20555 

INPO Records Center 
700 Galleria Parkway, NW 
Atlanta, GA 30339-5957 

Mr. M. A. Scott 
NRC Resident Inspector 
Oconee Nuclear Station
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While Oconee Units 1, 2, and 3 were in an extended outage, Engineering began 
an .evaluation of Generic Letter 96-06. To eliminate present operability 
concerns related to thermal overpressurization in post-Loss of Coolant 
Accident (LOCA) boron dilution flow paths, procedures were revised to 
partially drain between valves LP-1 and LP-2 and between 3LP-103 and 3LP-104 
during unit startup. On March 17, 1997, Units 1 and 2 were operating at 100 
percent and Unit 3 was at 63 percent, an operability evaluation concluded 
that calculations could not prove that these valves could be opened post-LOCA 
with the lines full. The post-LOCA boron dilution flow paths using these 
valves were declared technically inoperable, from the original installation in 
1975 until October, 1996 when the recent outages began. The root cause is a 
Deficient Design Analysis, unanticipated interaction of components.  
Additional corrective actions include developing and implementing future.  
modifications.  
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BACKGROUND 

One of the design functions of the Low Pressure Injection (LPI) [EIIS:BP] 
System is to limit the concentration of boric acid in the reactor vessel 
following a Loss Of Coolant Accident (LOCA). The boron dilution flow path 
ensures that unacceptable boron concentrations do not develop in the core, 
resulting in boron precipitation and loss of heat transfer capability 
following a LOCA. There are three redundant boron dilution.flow paths 
provided in the design of the LPI System. Two of these flow paths are 
available by positioning LPI System valves to establish the flow (active 
flow paths). One active path includes LP-1 and LP-2, the second active.  
flow includes LP-103 and LP-104. The third path is available via reactor 
vessel internal 'flow (passive flow path). The Oconee Updated Final Safety 
Analysis Report requires at least two of these three boron dilution flow 
paths to be available following a LOCA.  

EVENT DESCRIPTION 

In response to Generic Letter 96-06 (Assurance of Equipment Operability 
and Containment Integrity during Design-Basis Accident Conditions) issued 
on September 30, 1996, Engineering began a review for applicability to 
Oconee Nuclear Station.  

On January 21, 1997, during a three unit outage, Engineering determined 
that a potential existed for thermal over-pressurization of the line 
between valves LP-1 and 2 and LP-103 and 104 on all three units. A 
restricted change was implemented to the Low Pressure Injection procedure 
to assure that thermal over-pressurization between valves LP-1 and 2 and 
LP-103 and 104 would not occur. Prior to startup of each unit, the fluid 
between LP-1 and 2 on all three Units and LP-103 and 104 on Unit 3 were 
partially drained, creating a void that will allow the fluid to expand 
without over-pressurizing the line. These changes make the LP-1 and 2 
flow paths for all three units and the LP-103 and 104 flow path for Unit 3 
presently operable. A past operability evaluation was initiated by 
Engineering.
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The flow path through LP-103 and LP-104 had been previously determined to 
be inoperable for all three units due to Generic Letter 95-07 -issues 
(pressure locking and thermal binding). On December 11, 1996, Unit 3 was 
modified to correct pressure locking and thermal binding. Similar 
modifications are planned on Units 1 and 2.  

On March 17, 1997, with Units 1 and 2 at 100 percent full power and Unit 3 
at 63 percent full power Engineering completed the past operability 
evaluation. The evaluation concluded that valves LP-1, LP-2, LP-103 and 
LP-104 may not have been capable of opening following a Loss of Coolant 
Accident (LOCA). As a result, both active boron dilution flow paths on 
all three units had been technically inoperable since original 
installation (in 1975).  

CONCLUSIONS 

The root cause of this event is determined to be a Deficient Design 
Analysis, unanticipated interaction of components. During the original 
design of the Low Pressure Injection System it was not recognized that 
thermal over-pressurization could occur during a Loss of Coolant Accident.  
This was not clear until the issuance of Generic Letter 96-06. It is 

.concluded that, if this information had been known at the time this system 
was designed, proper design could have corrected the problem or proper 
guidance could have been provided.  

This event is considered to be non-recurring. No corrective action can be 
taken to assure that industry operating experience, improving technology, 
testing methods, and/or analytical models do not reveal previously unknown 
problems. Duke Power's Operating Experience Program is intended to assure 
evaluation of new industry information for potential impact on 
equipment/systems at Duke's Nuclear Power Stations.  

This event did not involve an equipment failure and is not NPRDS 
reportable. There were no radiological overexposures, radioactive 
releases, or personnel injuries associated with this event.
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CORRECTIVE ACTIONS 

Immediate 

None 

Subsequent 

1. A restricted change was made to the Low Pressure 
Injection System procedure for all three units to.introduce voids 
in the piping between LP-1 and 2 and Unit 3's LP-103 and 104.  

Planned 

1. Develop and implement the appropriate modification to 
eliminate this problem on all three units.  

2. Revise the.appropriate procedures for Units 1 and 2 to 
introduce voids in the piping between LP-1.03 and 104.  

Planned corrective action # 1 is considered to be an NRC Commitment Item.  
This is the only NRC Commitment item contained in this LER.  

SAFETY ANALYSIS 

The Final Safety Analysis Report Section 6.3 requires at least two of the 
three boron dilution flow paths to be available. Two active boron 
dilution flow paths have been past inoperable since the original design.  

It should be noted for Loss of Coolant Accidents involving the hot leg 
side of the Reactor Coolant System, boron precipitation is not a concern 
since forced flow through the core and out through the break should occur 
for such breaks.  

A passive flow path through the Reactor vessel internals was available.  
Since it is passive, it is not susceptible to single failure. Therefore,
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system function was never lost, core cooling should not be affected, and 
no core damage would be expected.  

The health and safety of the public was not affected by this event.


