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EXECUTIVE SUMMARY 

Oconee Nuclear Station, Units 1, 2 & 3 
NRC Inspection Report 50-269/96-09, 

50-270/96-09, 50-287/96-09 

This integrated inspection included aspects of licensee operations, 
engineering, maintenance, and plant support. An audit in the area of 

Independent Spent Fuel Storage Installation was also performed. The report 
covers a 6-week period of resident inspection. In addition, it includes the 
results of announced inspections by two regional reactor inspectors, a 
regional radiation specialist and a regional project engineer.  

Operations 

* An inadvertent dilution occurred during the Unit 2 startup 
following refueling. Procedures being performed concurrently 
during the event were not well coordinated (Section 01.2).  

* Two instances occurred involving an inadvertent automatic start of 
the Unit 2 Emergency Feedwater (EFW) System. Oconee does not 
define the EFW system as an Engineered Safety Feature. Therefore, 
neither an event notification nor a Licensee Event Report (LER) 
was required (Section 02.2).  

* A procedural deficiency resulted in a Keowee hydro unit (KHU) 
operating outside its acceptable operating region (Section 03.1).  

* A Non-cited Violation (NCV) was identified due to a required boron 
dilution flow path being inoperable (Section 08.1).  

Maintenance 

* Maintenance activities were completed thoroughly and 
professionally (Section M1.1).  

* The Unit 2 refueling outage completed May 7, 1996, was considered 
extremely well managed and executed (Section M2.2).  

* The licensee prepared and placed in service a new procedure for 
retrieving spent fuel from a fuel storage cask. This completed 
all requirements for loading spent fuel into the Independent Spent 
Fuel Storage Facility (Section M3.1).  

* The procedures used for the spent fuel drying cask and related 
activities were adequate to provide details for craft personnel to 

conduct work. Craft personnel were knowledgeable and skillful in 

implementing the procedures for those observed activities (Section 

M3.2) 
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The inspectors concluded that Licensee management was moving 
toward a more structured program which should enhance the ability 
to identify and correct maintenance problems. The inspectors 
concluded that the licensee's final Unit 2 Reactor Building 
walkdown and closeout inspection had not identified a few minor 
problems that the inspectors had identified (Section M7.2).  

Engineering 

* The inspectors identified a violation involving the Containment 
Hydrogen Recombiner System (CHRS) not being able to satisfy 
Technical Specification (TS) requirement 3.16.3 for an 
indeterminate time frame. The inspectors also concluded that the 

engineering past operability evaluation incorrectly concluded that 
the CHRS was still operable (Section E1.1).  

Plant Support 

* The inspectors found unsecured carbon dioxide gas bottles in a 

temporary storage area in the Turbine Building Basement. The 
bottles were later secured and removed (Section F1.1).  
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Report Details 

Summary of Plant Status 

Unit 1 operated at or near full power throughout the reporting period.  

Unit 2 was in a refueling outage for a portion of this reporting period. The 
unit achieved full power on May 8, 1996, and remained at full power for the 
duration of the inspection period.  

Unit 3 operated at or near full power throughout the reporting period.  

I. Operations 

01 Conduct of Operations 

01.1 General Comments (71707) 

Using Inspection Procedure 71707, the inspectors conducted frequent 
reviews of ongoing plant operations. In general the conduct of 
operations was professional and safety-conscious; specific events and 
noteworthy observations are detailed in the sections below.  

01.2 Inadvertent Dilution During Plant Startup and Heatup 

a. Inspection Scope (71707) 

The inspectors reviewed the circumstances of an inadvertent dilution 
event on Unit 2 during heatup from the refueling outage. The inspectors 
reviewed control room logs, interviewed operators, and evaluated the 
Problem Investigation Process (PIP) report describing the event. The 
dilution resulted in a 34 ppm reduction of the Unit 2 Reactor Coolant 
System (RCS) boron concentration. The RCS boron concentration was still 
at refueling concentration at the time, so adequate shutdown margin was 
maintained at all times.  

b. Observations and Findings 

On May 4, 1996, the Unit 2 control room (CR) operators were conducting a 
high pressure injection (HPI) system leakage test per PT/1&2/A/0150/23.  
The test involved leak checking the Unit 2 demineralizers, a routine 
surveillance conducted after each refueling outage. The procedure 
directs the operators to pressurize a portion of the demineralizer 
section using either the Unit 1 or the Unit 2 bleed transfer pump taking 
a suction on its respective unit's RC bleed holdup tank (BHT). In this 
instance, the operators chose to use the Unit 1 "B" BHT. The boron 
concentration in the Unit 1 BHT was approximately 150 ppm. The 
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demineralizer section had been isolated from the Unit 2 letdown path per 
the procedure.  

When the demineralizer section was pressurized by the Unit 1 bleed 
transfer pump (approximately 100 psig), operators began a walkdown of 
the section to look for leaks. During the time that HPI system leak 
testing was in progress, a leak path existed due to leaking isolation 
valve 2HP-47. This resulted in approximately 50 gallons per minute 
(gpm) of dilute water from the Unit 1 BHT entering the Unit 2 Letdown 
Storage Tank (LDST) and from there subsequently pumped into the Unit 2.  
RCS. The leakage existed for approximately 35 minutes and reduced Unit 
2 boron concentration from 2439 ppm to 2405 ppm. The minimum boron 
concentration required to maintain adequate shutdown margin was later 
calculated to be approximately 1890 ppm.  

The Unit 2 operators noticed that the Unit 2 LDST level was continuing 
to increase after the RCS temperature and pressurizer level had 
stabilized. This indicated an increasing mass into the RCS/letdown 
system. The Unit 1 operator reminded the Unit 2 crew that the Unit 1 
"B" BHT pump was being used to leak check the Unit 2 demineralizers.  
The pump was stopped and the inleakage/dilution was terminated.  

The licensee was able to determine the cause of the event as valve 2HP
47 leaking by its seat. The valve was hand tightened, isolated, and 
tagged for repair during the next available outage. The licensee 
initiated PIP 96-0955 to document and review this event. A root cause 
evaluation was initiated, but was not complete at the end of the 
inspection period.  

c. Conclusions 

The inspectors reviewed the circumstances of the event and concluded 
that while no serious challenge to shutdown margin or RCS integrity 
occurred, ongoing evolutions were in progress that made quick 
recognition and correction unnecessarily difficult. At the same time 
this leak testing was in progress, operators were both increasing RCS 
temperature (which increases pressurizer level while holding RCS mass 
constant) and decreasing pressurizer level. As a result, unanticipated 
mass changes occurred due to in-leakage that was not recognized 
immediately.  

The inspectors concluded that the evolutions in progress during the leak 
test were not well coordinated. Concurrently, changing the RCS density 

(temperature) and mass (pressurizer level) creates difficulty in 
verifying plant response and leakage conditions. In addition to that 

complication, creating a possible interaction for leakage to or from the 
RCS by performing a leak test of the system was evidence of a lack of 

operational focus. As a result of this lack of coordination, 
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identification of a dilution of the RCS was not readily apparent and 
termination of the event was delayed.  

02 Operational Status of Facilities and Equipment 

02.1 Engineered Safety Feature System Walkdowns (71707) 

The inspectors used Inspection Procedure 71707 to walkdown accessible 
portions of the following safety-related systems: 

. Keowee Hydro Station Units 1 & 2 

. Standby Shutdown Facility 
. High Pressure Injection System 
. Low Pressure Injection System 

Equipment operability, system alignment, material condition, and 
housekeeping were acceptable in all cases. Based on these observations, 
the systems reviewed were capable of performing their design functions.  

02.2 Inadvertent Starting of the 2A Motor Driven Emergency Feedwater Pump and 
Turbine Driven Emergency Feedwater Pump 

a. Inspection Scope (71707) 

On May 7, 1996, the 2A Motor Driven Emergency Feedwater Pump (MDEFWP) 
and the Turbine Driven Emergency Feedwater Pump (TDEFWP) started 
unexpectedly on Unit 2. The unit had completed a refueling outage and 
was in the process of returning to full power operation. The unit was 
at 28-30 percent power when the pumps started.  

b. Observation and findings 

The operators entered Abnormal Procedure AP/2/A/1700/19, Loss Of 
Feedwater. After verifying that plant operating conditions were 
acceptable, they secured the 2A MDEFWP and TDEFWP. The pump controls 
were then returned to the automatic start status. A short time later, 
the same pumps started again. Both pumps were secured and activities 
were initiated to determine the reason for their starting.  

The source of the start signal could not be verified. However, through 
the process of elimination, the licensee had eliminated all but the 
signal from the feedwater pressure switches. The pressure switches 
associated with the 2A MDEFWP and TDEFWP both share the same pressure 
impulse tubing. Although the pressure drop was not low enough as sensed 
on the control room instrumentation, it was noted that the impulse lines 
for the control room instrumentation and the 2B MDEFWP were considerably 
longer than that for the pumps that started. Therefore, the control 
room instrumentation would receive a more dampened signal as opposed to 
a pressure spike.  
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The Oconee EFW systems are not defined as Engineered Safety Features.  
Therefore, an automatic initiation does not require a 10 CFR 50.72 
notification or a 10 CFR 50.73 LER report. The licensee did make a 
voluntary ENS notification later that evening.  

01.1 Conclusion 

Although the source of the pump start signals were not conclusively 
identified, the engineering effort was considered to be adequate. The 

pumps were re-aligned to their auto position and no additional unplanned 
starts occurred throughout the reporting period.  

03 Operations Procedures and Documentation 

03.1 Keowee Hydro Unit (KHU)-2 Operated Outside The Required Operating Region 

a. Inspection Scope (71707) 

On April 30, 1996, KHU-2 was started and tied to the grid per 

OP/0/A/2000/041, Keowee - Modes Of Operation. While performing 
operating limit calculations per Enclosure 4.9 of OP/O/A/2000/041 after 
KHU-2 was started, the Keowee operator discovered the unit was outside 
the required operating region for tailrace level as described in 
selected licensee commitment (SLC) 16.8.4. An LCO was immediately 
entered per Technical Specification (TS) 3.7.2.a.1, and KHU-2 was 
shutdown.  

The inspector reviewed operations procedure OP/0/A/2000/041, SLC 16.8.4, 
and Operations Guideline OMP 4-6, KHU-2 Generation to the Grid.  

b. Observations and Findings 

The inspector considered OP/0/A/2000/041 to be deficient in that it 

allowed for the operators to enter into an unacceptable operating region 
due to tailrace level for a time frame when generating to the grid. As 

documented in PIP 4-096-0912 the corrective action for this problem was 
to revise the Keowee operating chart referenced in SLC 16.8.4 to 

incorporate data taken during the Unit 2, 90 megawatt (MW) load 

rejection. This will increase the operating limits for KHU-2 and 

therefore, allow for a lower tailrace level. The other corrective 
action is to develop a correlation between static tailrace and dynamic 
tailrace so that the operators will have some measure of success prior 
to loading the unit. The licensee did initiate Operations Guideline OMP 

4-6, KHU-2 Generation to the Grid, which provides guidance that KHU-2 

would not be operated by itself to the grid. KHU-2 can be connected to 

the grid at the same time as KHU-1. This Operations Guideline will be 

in effect until the corrective actions are complete.  
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c. Conclusion 

The inspector concluded that the licensee's corrective action would 
appropriately address the deficient procedure.  

07 Quality Assurance in Operations 

07.1 Licensee Self-Assessment Activities (40500) 

During the assessment period, the inspectors attended five Plant 
Operations Review Committee (PORC) meetings. The meetings were well 
focused and directed toward safe operation of the plant.  

On May 15 and 16, 1996, the inspector attended meetings held by the 
Nuclear Safety Review Board (NSRB), conducted on site. The meetings 
were conducted in a professional manner. Board members aggressively 
pursued items of interest, with an appropriate emphasis on safety 
issues. The inspector concluded that the NSRB fulfilled the 
requirements of TS 6.1.3.3, which stipulates the items to be reviewed by 
the Board.  

08 Miscellaneous Operations Issues (92901, 71707) 

08.1 (Closed) LER 50-270/96-01: Post Loss of Coolant Accident (LOCA) Boron 
Dilution Design Basis Not Met Due To Inadequate Work Practices.  

On March 28, 1996, the licensee reported that Low Pressure Injection 
(LPI) valve 2LP-4 on Unit 2 was aligned in the closed position as 
required per operating procedure OP/2/A/1104/04, Low Pressure Injection 
System. However, while reviewing Emergency Operating Procedure 
EP/2/A/1800/01, the licensee discovered that this valve should be in the 
open position for the alternate flowpath for post loss of coolant 
accident (LOCA) boron dilution. This valve cannot be opened following a 
LOCA due to high dose rates in the LPI Room.  

The Oconee Final Safety Analysis Report (section 6.3) requires at least 
2 of the 3 reactor boron dilution paths to be available following a LOCA 
to ensure that unacceptable boron concentrations do not develop in the 
core, resulting in boron precipitation and loss of heat transfer 
capability. By having 2LP-4 closed, one flow path was eliminated. A 
second flow path had been determined to be technically inoperable on May 
5, 1995, when 2LP-103 and 104 did not meet operability criteria 
requirements per Generic Letter 95-07, Pressure Locking/Thermal Binding.  

The root cause for the valve misalignment was a procedure change error 
to OP/2/A/1104/04 that required the valve to be aligned in the wrong 
(closed) position. The procedure change was made on October 5, 1994, 
and the valve was closed prior to the Unit 2 restart in November 1994 
after the refueling outage. The licensee stated that the procedure 
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change was in response to a change made for Unit 1 which required valve 
1LP-4 to be aligned in the closed position. The closed position was 

correct for Unit 1 since its secondary flow path is through 1LP-105, not 
LP-4 as in Unit 2.  

Upon discovery, the valve was opened and procedure OP/2/A/1104/04 was 

corrected. The licensee evaluated the condition with the one remaining 
flow path available and determined that a passive flow path internal to 

the reactor vessel would have been sufficient to prevent boron 

precipitation and loss of heat transfer during a LOCA.  

This failure constitutes a violation of minor significance and is being 
treated as a Non-Cited Violation, consistent with Section IV of the NRC 

Enforcement Policy: NCV 50-270/96-09-02, Post LOCA Dilution Design 
Basis Not Maintained.  

II. Maintenance 

M1 Conduct of Maintenance 

M1.1 General Comments 

a. Inspection Scope (62703, 61726) 

The inspectors observed all or portions of the following maintenance 
activities: 

* NSM ON-52950/00: Upgrade Modifications to the 230 Kv Switchyard 
Degraded/External Grid Protection System 

* Work Order 
(WO) 96039631: I/R RPS Ch 'C' Loop Flow Alarm 

* PT/0/A/0300/01: Control Rod Drive Trip Time Testing 

* PT/0/A/0610/22: Degraded Grid, Switchyard Isolation and Keowee 
Over Frequency Protection Functional Test 

* MP/O/A/1840/040: Lubrication PM For 3A SF Cooler Pump 

* PT/3/A/0202/11: High Pressure Injection Pump Test 

* TT/0/A/0620/011: Keowee Unit No. 1 Governor Oil System Test 

* MP/0/A/1810/019: Cask - NUHOMS 24P Dry Storage Canister Welding 

* WO 94087409: I/R NI-8 Delta Flux Problem (rolled leads) 

* NSM ON-22976: Replace 2HP-5 Valve and Operator 
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b. Observations and Findings 

The inspectors found the work performed under these activities to be 
professional and thorough. All work observed was performed with the 
work package present and in use. Technicians were experienced and 
knowledgeable of their -assigned tasks. The inspectors observed 
supervisors and system engineers frequently monitoring job progress, and 
quality control personnel were present whenever required by procedure.  
When applicable, appropriate radiation control measures were in place.  

c. Conclusions On Conduct of Maintenance 

Maintenance activities were generally completed thoroughly and 
professionally.  

M2 Maintenance and Material Condition of Facilities and Equipment 

M2.1 Recurring Equipment Problems 

a. Inspection Scope (62700) 

The inspectors reviewed the Component Failure Analysis Report (CFAR) for 
the period of April 1994 through September 1995.  

b. Observations and Findings 

This report compares equipment failure rates for Oconee with failure 
rates for the Nuclear Industry using the Nuclear Plant Reliability Data 
System. Oconee exceeded the industry average in 41 out of 325 
categories. This was up from the 29 categories in the previous 
reporting period. The licensee performed a detailed review for each of 
the 41 above average categories to evaluate the failures for negative 
trends. Two categories were identified for more detailed review: 

- Control rod drive transfer switch: On four occasions this switch 
had caused problems. PIP 96-0552 was issued to investigate the 
problem and devise appropriate corrective action.  

- LPSW Pump 3B: Eleven work orders were written for packing leaks on 
this pump during the period of January 1, 1995, through March 19, 
1996. PIP 3-96-0799 was issued to investigate this problem.  

The Work Management System (WMS) was used in conjunction with CFAR to 
review equipment history. The inspectors had previously reviewed the 
work history for LPSW pump 3B and had noted the excessive number of 
packing leaks. This problem was adequately identified by the licensee's 
recurring equipment failure monitoring system.  
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c. Conclusion 

The inspectors concluded that the licensee has adequately monitored 

equipment for recurring failure.  

M2.2 Maintenance and Material Condition of Facilities and Equipment 

a. Inspection Scope (62703) 

The Unit 2 End-Of-Cycle (EOC) 15 refueling outage began on March 28, 

1996, and was completed on May 7, 1996. The total outage length was 40 

days. The original outage schedule was for 37 days. The inspectors 
attended outage progress and status meetings on a routine basis. The 

inspectors witnessed pre-job briefings, system tagging evolutions 
and 

other work preparation evolutions. Work in progress was observed and 

described in other sections of the report.  

b. Observations and Findings 

Major work accomplished: 

* One-hundred percent eddy current testing was performed on both 
once through steam generators (OTSG). As a result of the testing, 
the licensee plugged 199 tubes in the 2A OTSG and 213 in the 28 
OTSG. This additional work was the principal contributor to the 3 

day extension of the outage.  

* Reactor Coolant Pump (RCP) motor.coolers were replaced on the 2A1 

and 2B1 RCPs. The 2A1 RCP underwent balancing during the outage, 
but was determined to have a slightly bent shaft during the unit 

startup since balancing efforts did not totally eliminate the pump 
vibration. The licensee moved balance weights to confirm that the 

vibration was not a function of a cracked shaft. Additional pump 
monitoring instrumentation was installed on the pump.  

* The turbine generator was disassembled and inspected. Joint 

repair of 12 stator-bars was the major work item.  

* System testing included HPI full flow testing and Keowee 
switchyard isolate testing.  

* Modifications completed included the Main Feedwater Isolation 
Circuitry, the installation of new RCP vibration monitoring 
instrumentation, and several major valve replacements, including 
2HP-5.  
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c. Conclusions 

The licensee met or exceeded all established goals for this outage. The 
inspectors concluded that the outage was extremely well managed and 
executed. The man-rem total dose accumulated was 107 roentgen 
equivalent man (REM), the second lowest for any Oconee refueling outage.  
This continues the recent trends for Oconee dose reductions. There were 
zero personnel errors (errors that would result in a LER), and a record 
low solid radwaste generated for the outage.  

M3 Maintenance Procedures and Documentation 

M3.1 Operation of an Independent Spent Fuel Storage Installation 

a. Inspection Scope (60855) 

As a result of recent industry events and NRC interest, the licensee 
initiated a self-assessment of its independent spent fuel storage 
installation (ISFSI). The inspector reviewed the assessment results 
documented in Assessment Report SA-96-07(ON)(GO)(PA), dated February 29, 
1996.  

b. Observations and Findings: 

The licensee concluded that the dry storage canister loading practices 
were acceptable. However, the assessment recommended that revisions 
were needed to upgrade procedure OP/O/A1510/15, Retrieval and Relocation 
of a Dry Storage Canister Stored in a Horizontal Storage Module (HSM).  
The procedure revision was scheduled to be completed prior to loading 
the next canister in the HSM.  

On May 24, 1996, the inspector reviewed the procedures for the spent 
fuel retrieval from the ISFSI and relocation back into the spent fuel 
pools. The applicable procedures reviewed were as follows: 

MP/0/A/1500/015, C-0 INDEPENDENT SPENT FUEL STORAGE INSTALLATION 
PHASE I & II, DSC RETRIEVAL AND RELOCATION; 
Approved on 5/23/96 

MP/O/A/1500/013, C-1 MANUAL LOWERING OF A FUEL ASSEMBLY IN SPENT FUEL 
POOL; Approved on 5/22/96 

MP/O/A/1500/007, C-19 INDEPENDENT SPENT FUEL STORAGE INSTALLATION 
PHASE I AND II DSC LOADING AND STORAGE; Approved 
on 5/15/96 

Canister #35 was the next to be loaded into the ISFSI. This canister 
was loaded on June 1, 1996, with spent fuel from the Unit 3 Spent Fuel 
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Pool after the procedures essential for retrieving the canister and 
storing the spent fuel back into the fuel pool were available.  

c. Conclusion: 

The inspectors concluded that the licensee had met their requirements 
for loading spent fuel into the ISFSI.  

M3.2 Observation of Drying Cask for Unit 3 

a. Inspection Scope (60855) 

In addition to those activities of M3.1 above, an inspector observed 
portions of spent fuel cask drying process activities on May 29-30, 
1996, to verify that the activities were performed in accordance with 
the applicable procedures and work orders. The licensee had 
successfully completed 34 operations previously for spent fuel cask 
storage. As indicated in M3.1 above, this was the licensee's 35th spent 
fuel cask drying and storage operation.  

b. Observations and Findings: 

Observation for the cask included vacuuming of water, leakage testing, 
inspection on welding for repair and sealing the vent and siphon ports, 
and lowering the cask to the working platform in order to seal the cask 
top outer cover. After completion of the water vacuuming, a small leak 
in the weld between the cask shell and the cover plug (the bottom cover) 
was identified. The craft rewelded the leak and retested to the 
acceptable criteria stated in the procedure.  

The procedures used/reviewed were as follows: 

- MP/O/A/1500/007, Independent Spent Fuel Storage Installation Phase 
I and II Dry Storage Canister Loading and Storage, Rev. 19 

- MP/O/A/1810/019, Cask-NUHOMS 24P Dry Storage Canister-Welding, 
Rev. 6 

The licensee did not have a specific procedure for operating the 
overhead crane for the lifting or lowering of the cask from the spent 
fuel pool to the decommission pit. The control and operating steps were 
contained in Procedure MP/O/A/1500/007, since the crane is used only for 
this purpose.  

The licensee performed cask drop analyses for lifting inside the spent 
fuel pool and transferring to the storage facility. A summary of 
analyses are contained in Oconee Independent Spent Fuel Storage 
Installation (ISFSI) Safety Analysis Report Section 8.2.4, Cask Drop and 
Section 15.11.2.2, Fuel Shipping Cask Drop Accidents. The ISFSI is a 
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facility constructed to temporarily store casks, with each cask 
containing 24 spent fuel assemblies.  

During the inspection, the inspector became aware that at Point Beach 
Nuclear Power Plant on May 28, 1996, an unidentified gas (later 
identified to be hydrogen) ignited inside a spent fuel storage cask 
during initiation of welding the shield lid (or cover plug) inside the 
cask. Oconee engineers stated that the VSC-24 cask used at Point Beach 
had a coating on the carbon steel spacer inside the cask that contained 
a Zinc component which could release hydrogen, creating a potential 
explosive mixture, when the component reacted with borated water. The 
coating used in the carbon steel inside of casks at Oconee contains an 
aluminum component which will not produce hydrogen when in contact with 
borated water. However, as a precaution, the licensee engineers used a 
hydrogen detector to monitor for the presence of hydrogen in the air 
space of the cask before conducting repair and sealing the vent and 
siphon ports for welding. In the future, they plan to incorporate this 
hydrogen detection step as a requirement into the procedure before 
performing any welding.  

The inspector also reviewed the required records and data contained in 
the work copy of the procedure. The inspector determined that the 
licensee performed adequately with respect to water vacuuming, repairing 
the weld, checking for leakage, welding the vent and siphon ports, 
lowering the cask, and recording the data.  

c. Conclusion 

The procedures used for the spent fuel drying cask and related 
activities were adequate to provide the details for craft personnel to 
conduct work. Craft personnel were knowledgeable and skillful in 
implementing the procedures for those activities observed during the 
inspection.  

M7 Quality Assurance in Maintenance Activities 

M7.1 Maintenance Self-Assessment 

a. Inspection Scope (62700) 

The inspectors reviewed a maintenance self-assessment comparing 
activities from the last three refueling outages at Oconee: 1 EOC 16 
(November 12, 1995), 3 EOC 15 (June 6, 1995), and 2 EOC 14 (October 6, 
1994). The assessment was focused on work activities performed during 
the time frame of an outage, to include the three units. For future 
assessments a process will be developed to capture the data on a monthly 
basis and a detailed evaluation of the data will be done semi-annually.  
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b. Observations and Findings 

The assessment defined Areas Of Success, Areas Needing 
Improvement/Emphasis, Initiatives, and Action Items for ten areas of 
maintenance activities. The assessment process was still evolving with 
the establishment of new data bases and the development of structured 
methods to more accurately evaluate the data. The assessment showed 
positive improvement in maintenance performance. For instance, 
comparing the Unit 3 outage in mid 1995 to the Unit 1 outage in late 
1995: 

- No preventive maintenance (PMs) were missed.  

- Late PMs were reduced by 91.  

- Human performance errors were decreased.  

Foreign Material Exclusion significant events were' reduced from 
only one to none. Minor loss of control incidents were reduced 
from 8 to 1.  

- Backlog of WOs more than 90 days old was reduced by 90 WOs.  

- Errors in work packages for all three units was 16 percent. No 
trend was available.  

Maintenance rework items were an area that was not trended in this 
assessment. Maintenance has established a data base that is consistent 
for all three sites and is collecting data.  

Another achievement in the maintenance performance area, identified by 
management, was productivity. Essentially the same outage maintenance 
was accomplished on Unit 1 as on Unit 3 while expending 60000 man-hours 
less.  

The licensee recognized that better monitoring was needed in some areas 
and has established action items to improve monitoring standards and 
skills.  

M7.2 Quality Assurance in Maintenance Activities 

a. Inspection Scope (62703) 

The inspectors conducted a general walkdown of the Unit 2 Reactor 
Building prior to the final closeout. The building was considered to be 
in very good material condition, with only minor discrepancies noted.  
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b. Observations and Findings 

The licensee's final walkdown and closeout inspection had not identified 
a few minor problems noted by the inspectors. The inspectors will 
conduct a more extensive evaluation of the licensee's closeout 

inspection during the next refueling outage.  
M7.3 Conclusions 

The inspectors concluded that licensee management was moving toward a 
more structured program which should enhance the ability to identify and 
correct maintenance problems. The inspectors concluded that the 
licensee's final Reactor Building walkdown and closeout inspection had 
not identified a few minor problems that the inspectors had identified.  

M8 Miscellaneous Maintenance Issues (92902, 62700) 

M8.1 (Closed) IFI 50-269,270,287/94-22-01: Work Control Deficiencies 

In early 1994, the work control process at all three Duke Power Company 
sites was enhanced to permit immediate repair of minor maintenance items 
and to allow the performance of some repair maintenance without 

requiring the generation of a WO. Through the implementation of a 

Single Point Of Contact (SPOC), the intent of the work control process 

changes was to reduce the number of items going through the planning and 
scheduling process and to reduce the average time required to repair a 

component; thereby, improving the material condition of the plant.  
Following some initial SPOC related work control process deficiencies, 
this IFI was established to track and document the progress of the 
restructured work control process at Oconee and of SPOC activities in 
particular.  

From the inspector's review of the findings and corrective actions 
associated with work control process related PIPs (3-094-0601, 3-094
0303, 3-094-1760, 0-095-1006, and 0-095-1434), Safety Review Group 
Evaluation Report SA-95-13 (Oconee SPOC Review), and Self-Assessment SA
95-66 (Work Control Process At All Three DPC Nuclear Sites), it was 

apparent that the licensee is actively taking steps to promote and 

improve upon the process. An additional review of violations, LERs, and 
other available assessment data for Oconee Systematic Assessment of 
Licensee Performance (SALP) cycle 12 (10/30/94 - 5/4/96) did not reveal 

a negative trend in SPOC related activities. Based on this and 
interviews with Maintenance and SPOC personnel concerning the 
aforementioned SPOC and Work Control Process assessments, the inspector 
determined that the tracking of SPOC activities under this IFI is no 

longer necessary. This item is closed.  
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M8.2 (Closed) VIO 270/94-32-03: Failure To Follow Procedures 

This violation consisted of two examples. The first example, which was 
also the subject of LER 270/94-03, involved an unplanned reactor 

protection system actuation while sub-critical due to deficient work 

practices. Corrective actions for this event were addressed in their 
entirety under the closure of LER 270/94-03 in Inspection Report 95-30.  

The second example involved an inadvertent under-voltage trip condition 
on switchgear 2TE due to a failure to remove test leads prior to re

energizing the associated alternating current (AC) watt transducer.  
Corrective actions for this second event included: revising 
IP/0/A/3955/01, AC Watt Transducer - Two Element, to add a signoff step 
for test equipment removal; assuring utilized test equipment was 

appropriate; and enhancing pre-job briefings. Having confirmed these 
actions were taken, and in conjunction with the previous closure of LER 

270/94-03, the inspector considered this violation to be closed.  

M8.3 Outage Commitment: Modification Of Low Pressure Service Water Valves 
2LPSW 254 and 256 

A problem with valve 1LPSW 254 was identified on Unit 1 on November 6, 

1995, during the lA Low Pressure Injection (LPI) Cooler Flow Test, 

PT/O/A/251/18. Only about 50 percent of the expected flow of 5000 gpm 
could be achieved on full flow demand. An investigation showed that the 

lA Cooler LPSW Outlet manual block valve (a butterfly valve) had failed.  

The key that locks the manual operator to the valve stem vibrated out of 

the keyway allowing the disc to partially close and restrict flow.  

Modifying the key was not successful in correcting the problem.  

Consequently, the licensee implemented a minor design change to provide 

a washer and bolt arrangement to restrain the key in place.  

The inspectors confirmed that the modification had been performed for 

LPSW valves of similar service and design (i.e., LPSW 254 (train A) and 

256 (train B)) for all three Units by review of the completed 
modifications. A walk down of the modification performed on Unit 1 

showed that the fix was effective in restraining the key.  

The inspectors reviewed the minor modification packages ONOE 8704 (LPSW 

254) and 8705 (LPSW 256) for adequacy. The inspectors found that the 

instructions were sufficient, the 10 CFR 50.59 screening was thorough, 

and post-maintenance tests were adequate. The inspectors considered the 

outage commitment to be satisfied.  

M8.4 Outage Commitment: Steam Generator Nozzle Cleaning Due To High 
Differential Pressure (DP) Across B Feed Water Control Valve (Unit 2) 

The licensee had noted an increase in the DP across feedwater regulating 

valves. Investigation indicated that the problem was probably the 
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feedwater ring riser nozzle spray plate. Inspection of the riser spray 
nozzle plates showed that magnetite deposits had formed in the spray 
plate holes. The deposits formed as a ring near the bottom of the spray 
plate holes. The normal hole diameter of 12/64 inch was reduced to as 
small as 9/64 inch on A Steam Generator and as small as 10/64 inch on 
the B Steam Generator. After inspection of the riser nozzle spray plate 
holes, the licensee mechanically cleaned (reamed out the holes to 
original diameter) spray plate holes for 3/4 of the nozzles on Steam 
Generator A and 1/3 of the nozzles on Steam Generator B.  

The licensee calculated that the cleaning performed would result in a 
more even distribution of feedwater, provide a balanced flow between A 
and B Steam Generators, and reduce the DP across the regulating valves.  
The inspectors concluded that the licensee actions were reasonable for 
the circumstances. However, the effect of the nozzle cleaning on the DP 
across the feedwater regulating valves cannot be evaluated until unit 
startup.  

The licensee stated that this problem has not had a plant safety or 
operational reliability impact on Unit 2. The problem has been noted 
only slightly on Unit 1 and not at all on Unit 3.  

The licensee was preparing to contract an overall steam generator 
performance technical review and the root cause of this phenomenon will 
be included in that study. It was considered that the outage activity 
for this matter was resolved.  

III. Engineering 

El Conduct of Engineering 

E1.1 Inoperable Hydrogen Recombiner Condensate Pumps 

a. Inspection Scope (37551) 

On April 21, 1996, the licensee made a 10 CFR Part 50.72 notification 
concerning the Unit 1 and Unit 3 containment hydrogen control systems' 
flow paths being declared inoperable per TS 3.16.3 due to each units' 
hydrogen recombiner condensate skid pumps "A" and "B" being found 
inoperable. The inspector reviewed the 10 CFR Part 50.72 notification, 
the licensee's temporary test TT/2/A/0160/09, Unit 2 EOC 15 Hydrogen 
Recombiner Leak Test and Drain Test, WOs, and PIP 0-096-0832.  

b. Observations and Findings 

The licensee identified the problem during the performance of 
TT/2/A/0160/09, when the condensate drain pump on the Unit 2 "A" drain 
skid failed to operate. The licensee determined that the pump/motor was 
not turning. The licensee replaced the pump/motor utilizing WO 
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96016754. The new pump/motor did not operate until the licensee 
adjusted the mounting bolts between motor and pump, and freed the pump.  
After completion of "A" pump testing, the Unit 2 "B" condensate pump was 
tested. The "B" pump displayed the same symptoms of being mechanically 
bound, so the licensee loosened the mounting bolts and the pump/motor 
was unbound. The licensee found that Unit 1 and Unit 3 pump/motors were 
also bound. Two of the six spare pumps/motors in the warehouse were 
found to be bound. The operations shift manager (OSM) was made aware 
that all units had inoperable Containment Hydrogen Recombiner System 
(CHRS) flowpath due to the apparent common mode failure of the 
pumps/motors. The condensate pumps/motors were installed by February 9, 
1996, as part of temporary modifications 1237, 1238, and 1239 to remove 
any condensate that collects in the recombiner piping low points as 
described in NRC Inspection Report (IR) 50-269,270,287/96-03. The 
condensate pumps/motors not being able to satisfy TS 3.16.3 requirements 
for an indeterminate time frame in excess of the 7-day LCO is being 
identified as VIO 50-269,270,287/96-09-01, Inoperable Hydrogen 
Recombiner Condensate Pumps.  

The licensee's investigation determined that corrosion buildup between 
the impeller and the casing caused interference with the impeller 
rotation. The licensee initiated a rotation check for the pumps every 
three days to prevent the corrosion buildup until final corrective 
action could be implemented. The licensee's method to eliminate the 
corrosion included coating the casing of the spare pumps in the 
warehouse with epoxy. The licensee also machined the casing in the 
areas of the casing and impeller suction hub interface to provide 
clearance for the impeller after the application of the coating. The 
licensee replaced the existing pumps/motors on all three units with the 
coated spares per WOs 96040997, 96040996, and 96040999.  

The approved engineering past operability evaluation concluded that the 
pumps were operable based on the ability to take manual actions to 
diagnose and correct the problem which would allow for the system to 
maintain its intended function. The inspector agreed that the pumps 
could be readily returned to service, but did not agree with the 
licensee's operability evaluation. On May 16, 1996, licensee management 
conducted a meeting where it was determined that the pumps/motors were 
past inoperable based on the system not being able to perform its design 
basis. The inspector concluded that the engineering evaluation was in 
error, but Management's decision to declare the system past inoperable 
was appropriate.  

c. Conclusions 

The inspectors identified a violation involving the CHRS not being able 
to satisfy TS requirement 3.16.3. for an indeterminate time frame. The 
inspectors also determined that the engineering past operability 
evaluation incorrectly concluded that the CHRS was still operable.  
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E8 Miscellaneous Engineering Issues (92903) 

E8.1 Spent Fuel Pool Decay Heat Removal 

During a recent evaluation of spent fuel pool decay heat removal and 
refueling practices, the staff reviewed licensing basis documents for 
Oconee including: (a) the FSAR; (b) documents associated with Amendments 
90, 90 and 87, dated December 24, 1980, that increased spent fuel 
storage inventory in the Unit 1/2 common pool; and (c) documents 
associated with Amendments 123, 123 and 120, dated September 29, 1983, 
that increased authorized spent fuel storage inventory for Unit 3.  

In FSAR Section 9.1.3.1.1 (dated December 31, 1994), the licensee 
defined the normal fuel offload for Units 1 and 2 as being "two 1/3 core 
batches of fuel assemblies, one of which has been irradiated for 930 
days and cooled for 150 hours, and one of which has been irradiated for 
930 days and cooled for 420 hours." The heat loads for the normal 
offload in FSAR Section 9.1.3.3.1 are 21.9 x 106 BTU/hr for the routine 
offload and 34 x 106 BTU/hr for the full core offload. The FSAR also 
states that "the design basis abnormal heat load assumes that Units 1 
and 2 are refueled consecutively, followed by a full core discharge 
after a short period of operation." 

In the rerack amendment request dated July 1, 1980, (supporting the 
Units 1 and 2 rerack amendment) the licensee stated in Section 3.2.3 
that "the full core discharge case assumes consecutive refueling 
followed by a full core discharge after a short period of operation." 
Table 3.2-1 in the application provided a detailed breakdown of the core 
offload assumptions that supported the abnormal case heat load of 34 x 
106 BTU/hr. The reviewer questioned whether the abnormal heat load 
value of 34 X 106 BTU/hr bounded the heat load that would be experienced 
with a full core discharge after a full operating cycle (rather than 
after a short period of operation).  

The reviewer noted that the FSAR value for the normal heat load should 
bound the expected end of cycle partial core offloads. However, it is 
not clear that the FSAR value used to determine the abnormal heat loads 
bounds the expected end of cycle full core offloads. The licensee has 
verbally committed to clarify the FSAR descriptions, verify the accuracy 
of the values used, and revise the FSAR as necessary. This action will 
be tracked as Inspection Followup Item 50-269,270,287/96-09-03, Expected 
End-of-Cycle Heat Loads.  

E8.2 (Open) LER 269/94-04: Post Accident Core Cooling Technically 
Inoperable Due To A Design Deficiency 

This LER, which is also the subject of URI 50-269,270,287/94-39-02, 
identified instances of low pressure service water (LPSW) system 
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inoperability as a result of high pressure service water (HPSW) 
unavailability for condenser circulating water (CCW) pump seal water and 
motor cooling when lake level is less than 798.13 feet. On March 30, 
1995, this LER was revised to recognize LPSW system inoperability during 
main feeder breaker out-of-service periods. Interim administrative 
controls have been implemented to address these identified ECCW/LPSW 
vulnerabilities. LER 269/94-04 is specifically addressed in the 
licensee's December 28, 1995, ECCW//LPSW System Upgrade submittal.  
Until the dependence of ECCW/LPSW on HPSW for mitigating a LOCA/loss of 
offsite power (LOOP) is eliminated through the system upgrade described 
in this submittal, LER 269/94-04 will remain open.  

IV. Plant Support Areas: 

Fl Control of Fire Protection Activities 

F1.1 Gas Bottles Not Properly Secured In The Turbine Building 

a. Inspection Scope (71750) 

During a routine walkdown of the turbine building on May 6, 1996, the 
inspector identified approximately thirty-five carbon dioxide (CO) gas 
bottles that were inadequately stored on the first floor near Unit 2 
equipment, particularly the emergency feedwater pumps. A rope was tied 
around the bottles which came into contact with only a few of the outer 
bottles.  

b. Observation and findings 

The inspector identified that a major percentage of the gas bottles were 
not secured and brought it to the attention of operations shift 
management on May 6, 1996. On May 7, 1996, the inspector noted that the 
bottles had not been properly secured or removed. Consequently, this 
time the inspectors brought it to the attention of the plant senior 
management. The need to take corrective actions was specifically 
emphasized, since the bottles had the potential to become missiles.  
This warranted consideration because the Emergency Feedwater Pumps and 
the Low Pressure and High Pressure Service Water Pumps in the general 
area do not have missile protection.  

Unsecured gas bottles in the turbine area, first floor, had been 
observed during previous inspector walkdowns of the turbine building.  
This previously identified condition had been immediately corrected once 
it was brought to the attention of operations shift management.  
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c. Conclusion 

The gas bottles were removed from the turbine area immediately after the 
condition was identified to plant senior management. In addition, the 
inspectors were informed that in the future, gas bottles would be 
adequately secured when used in the turbine building and other plant 
areas. The inspector considered the corrective action to be 
appropriate.  

V. Management Meetings 

X1 Exit Meeting Summary 

The inspectors presented the inspection results to members of licensee 
management at the conclusion of the inspection on June 5, 1996. Additionally, 
on June 19, 1996, licensee management was advised of Inspector Followup Item 
50-269,270,287/96-09-03. The licensee acknowledged the findings presented.  

The inspectors asked the licensee whether any materials examined during the 
inspection should be considered proprietary. No proprietary information was 
identified.  
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Partial List of Persons Contacted 

Licensee 

B. Peele, Station Manager 
E. Burchfield, Regulatory Compliance Manager 
D. Coyle, Systems Engineering Manager 
J. Davis, Engineering Manager 
W. Foster, Safety Assurance Manager 
J. Hampton, Vice President, Oconee Site 
D. Hubbard, Maintenance Superintendent 
C. Little, Electrical Systems/Equipment Manager 
G. Rothenberger, Operations Superintendent 
R. Sweigart, Work Control Superintendent 

NRC 
D. LaBarge, Oconee Project Manager 
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Inspection Procedures Used 

IP 71707: Plant Operations 
IP 61726: Surveillance Observations 
IP 62700: Maintenance Implementation 
IP 62703: Maintenance Observation 
IP 71750: Plant Support Activities 
IP 37551: Onsite Engineering 
IP 92901: Followup - Plant Operations 
IP 92902: Followup - Maintenance 
IP 92903: Followup - Engineering 
IP 60855: Operation Of An ISFSI 

Items Opened, Closed, and Discussed 

Opened 

50-269,270,287/96-09-01 VIO Inoperable Hydrogen Recombiner Condensate 
Pumps, Section E1.1 

50-269/94-04, Revision 1 LER Post Accident Core Cooling Technically 
Inoperable Due To A Design Deficiency, 
Section E8.2 

50-270/96-09-02 NCV Post LOCA Design Basis Not Maintained, 
Section 08.1 

50-269,270,287/96-09-03 IFI Expected End-of-Cycle Heat Loads, Section 
E8.1 

Closed 

50-270/96-01 LER Post LOCA Boron Dilution Design Basis Not 
Met Due To Inadequate Work Practices, 
Section 08.1 

50-270/94-32-03 VIO Failure To Follow Procedures, Section M8.2 

50-269,270,287/94-22-01 IFI Work Control Deficiencies, Section M8.1 
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List of Acronyms 

BHT Bleed Holdup lank 
CFR Code of Federal Regulations 
CCW Condenser Circulating Water 
CFAR Component Failure Analysis Report 
CHRS Containment Hydrogen Recombiner System 
CO2  Carbon Dioxide 
CR Control Room 
DP Differential Pressure 
EFW Emergency Feedwater 
ENS Emergency Notification System 
EOC End Of Cycle 
ESF Engineered Safeguards Feature 
GPM Gallons Per Minute 
HPI High Pressure Injection 
HSM Horizontal Storage Module 
IFI Inspector Followup Item 
IR Inspection Report 
ISFSI Independent Spent Fuel Storage Installation 
KHU Keowee Hydro Unit 
kV Kilo-Volts 
LDST Letdown Storage Tank 
LER Licensee Event Report 
LCO Limiting Condition for Operation 
LOCA Loss of Coolant Accident 
LOOP Loss of Offsite Power 
LPI Low Pressure Injection 
LPSW Low Pressure Service Water 
MDEFWP Motor Driven Emergency Feedwater Pump 
MP Maintenance Procedure 
MW Megawatts 
NCV Non-Cited Violation 
NSM Nuclear Station Modification 
NSD Nuclear System Directive 
ONOE Minor Modification 
ONS Oconee Nuclear Station 
OTSG Once Through Steam Generators 
OSM Operations Shift Manager 
PSID Pounds Per Square Inch Differential 
PSIG Pounds Per Square Inch Gauge 
PM Preventive Maintenance 
PIP Problem Investigation Process 
PORC Plant Operations Review Committee 
RCP Reactor Coolant Pump 
RCS Reactor Coolant System 
REM Roentgen Equivalent Man 
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RPS Reactor Protection System 
RFO Refueling Outage 
SLC Selected Licensee Commitment 
SFP Spent Fuel Pool 
SPOC Single Point Of Contact 
TDEFWP Turbine Driven Emergency Feedwater Pump 
TS Technical Specification 
URI Unresolved Item 
VIO Violation 
WCC Work Control Center 
WMS Work Management System 
WO Work Order 
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