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REFUELING OUTAGES 

Unit 2 04/29/93 - 06/24/93 56 DAYS 

Unit 3 12/28/93 - 02/26/94 60 DAYS 

Unit 1 04/28/94 - 06/27/94 59 DAYS 

TOTAL 175 DAYS



FORCED OUTAGES 

U3 SGTL 03/19/94 - 03/28/94 9 DAYS 

U3 Letdown Cooler 07/05/94 - 07/18/94 13+ DAYS



REACTOR TRIPS 

Unit 1 

Loss of Vital Power Panelboard and 
Reactor Trip 08/23/93 

False High Steam Generator Level Causing 
Loss of Main Feedwater and Reactor Trip 02/26/94 

Unit 2 
Operator Isolated Potential Transformers on 

Wrong Unit Resulting in a Reactor Trip 08/25/93 

Flux/Flow Imbalance Trip 10/24/93 

Reactor Trip on Loss of Both Main 
Feedwater Pumps 04/06/94 

Unit 3 

Anticipatory Reactor Trip on False High 
MSRH Level 03/01/94



TEAM / AIT INSPECTIONS 

TWO TEAM INSPECTIONS 

SERVICE WATER 

GL 89-10 IMPLEMENTATION 

NO AIT INSPECTIONS



LICENSEE EVENT REPORTS 

Cause Totals Common Unit 1 Unit 2 Unit 3 

Component Failure 7 1 4 2 

Design/Procedures 7 4 1 2 

. Training Deficiency 1 1 

Personnel 
- Operating Activity 1 1 
- Maint. Activity 2 2 
- Other 1 1 

Unknown 1 1 

TOTALS 20 5 4 9 2



VIOLATIONS 

Level V IV III II I 

Plant Operations 8 

Maintenance 2 

Engineering 11 

Plant Support 3 2 

TOTALS 24 2



OPERATIONS 

STRENGTHS 

* ENHANCED HUMAN PERFORMANCE 

* EXPERIENCE OF OPERATING STAFF 

* PERFORMANCE OF OPERATING STAFF 

* ISFSI -26 CANISTERS (624 FUEL ASSEMBLIES) LOADED 
IN TOTAL 

* SHUTDOWN RISK



OPERATIONS 

CHALLENGES OVERCOME 

* PROCEDURE QUALITY AND ADHERENCE 

* INTEGRATION OF KEOWEE OPERATIONS INTO THE 

NUCLEAR STATION FUNCTIONS 

* LICENSEE CANDIDATE TRAINING



OPERATIONS 

CHALLENGES REMAINING 

* OPERATING STAFF PERFORMANCE 

* PROCEDURE QUALITY



MAINTENANCE 

STRENGTHS 

* PREDICTIVE/PREVENTIVE MAINTENANCE PROGRAM 
DOMINATES WORK ACTIVITIES 

* REDUCTION IN TEMPORARY MODS 

O * CRAFT EXECUTION SUPPORT ORGANIZATIONS 

* ENHANCED HUMAN PERFORMANCE



MAINTENANCE 

CHALLENGES OVERCOME 

* AGING OR OBSOLETE EQUIPMENT 

* ELECTRICAL CABINET INSPECTION PROGRAM 

* MATERIAL CONDITION IMPROVEMENTS 

* INDUSTRIAL SAFETY



MAINTENANCE 

CHALLENGES REMAINING 

* WORK CONTROL PROCESS IMPROVEMENTS, STAFF 
REDUCTION 

* ENHANCED HUMAN PERFORMANCE 

* ELECTRICAL GROUND DETECTION AND LOCATION 

* AGING OR OBSOLETE EQUIPMENT 

* RECOGNITION AND USAGE OF PROBLEM 
INVESTIGATION PROCESS (PIP) 

* ENHANCING PREDICTIVE/PREVENTIVE MAINTENANCE 
ON KEOWEE



* 1MAINTENANCE 

CHALLENGES REMAINING continued 

* REPLACEMENT PARTS PROGRAM 

* REMOVAL OF ASBESTOS INSULATION



ENGINEERING 

STRENGTHS 

* INTERNAL A/E SERVICES 

* STRONG G.O. TECHNICAL RESOURCE 

* BUSINESS EXCELLENCE STEERING TEAMS (BEST) 

* AGGRESSIVE APPROACH TO DBD DEVELOPMENT 

* NUCLEAR EXCELLENCE QUALITY STEERING TEAM 

(QST) 

* SELECTION OF PLANT MODIFICATIONS 

* SELF ASSESSMENT 

* SAFETY SYSTEM UNAVAILABILITY 

* EROSION/CORROSION PROGRAM



ENGINEERING 

CHALLENGES OVERCOME 

* ENGINEERING RE-ORGANIZED BY DISCIPLINE 

* SYSTEMS ENGINEERING PROGRAM 

* TESTING PROGRAM ENHANCEMENTS 

* AGING/OBSOLETE EQUIPMENT 

* PLANT OPERATIONS REVIEW COMMITTEE (PORC) 

* COMMUNICATIONS WITH NRC 

* MODIFICATIONS TO ENHANCE SAFETY



ENGINEERING 

CHALLENGES REMAINING 

* SYSTEM ENGINEERING PROGRAM 

* AGING/OBSOLETE EQUIPMENT 

* TESTING PROGRAM ENHANCEMENTS 

* EQUIPMENT DATABASE 

* KEOWEE 

* UTILIZATION OF INHOUSE AND INDUSTRY 
OPERATING EXPERIENCE 

* PIP/CORRECTIVE ACTION PROGRAM



PLANT SUPPORT: 
EMERGENCY PREPAREDNESS 

STRENGTHS 

* FREQUENT DRILLS/EXERCISES 

* RELATIONSHIP WITH COUNTIES AND STATE 

. * EMERGENCY RESPONSE DATA SYSTEM 

* ALL PERSONNEL REQUIRED BY PLAN ARE FROM SITE 
ORGANIZATION 

* INTEGRATED PROCEDURE FOR SHIFT OPS MANAGER, 
TSC EMERGENCY COORDINATOR, EOF DIRECTOR, 
AND OSC MANAGER 

* ENHANCED PM PROGRAM ON EMERGENCY PLAN 
EQUIPMENT



PLANT SUPPORT: 
EMERGENCY PREPAREDNESS 

CHALLENGES REMAINING 

* BUILDING EXPERIENCE OF PERSONNEL IN NEW ROLES 
FOLLOWING MAJOR STATION AND ENGINEERING 
REORGANIZATIONS 

* MAINTAIN EXCELLENT PERFORMANCE



PLANT SUPPORT: SECURITY 

STRENGTHS 

* STRONG MANAGEMENT ATTENTION/INVOLVEMENT 

* TRENDING AND TRACKING OF EVENTS 

* TRAINING



PLANT SUPPORT: SECURITY 

CHALLENGES OVERCOME 

* INSTALLATION OF ENHANCED CCTV ASSESSMENT 
SYSTEM 

* SAFEGUARDS INFORMATION CONTROL



PLANT SUPPORT: SECURITY 

CHALLENGES REMAINING 

* IMPLEMENTATION OF NEW RULE ON VEHICLE 
INTRUSION 

* CONTINUED FOCUS ON CONSISTENCY BETWEEN 
SITES



PLANT SUPPORT: 
FIRE PROTECTION 

STRENGTHS 

* COMPREHENSIVE FIRE PROTECTION PROGRAM 
WHICH ENCOMPASSES ALL SITE GROUPS 

* ACTIVE MANAGEMENT SUPPORT 

* CONTROL OF COMBUSTIBLE MATERIALS AND FIRE 
SOURCES 

* MITIGATION OF FIRE RISKS AND HAZARDS



PLANT SUPPORT: 
FIRE PROTECTION 

CHALLENGES REMAINING 

MAINTAINING PROGRAM STRENGTH



PLANT SUPPORT: 
HOUSEKEEPING 

STRENGTHS 

* CONTINUED IMPROVEMENT IN UNIT DESIGNATION 
AND LABELING 

* STRONG PREVENTATIVE MAINTENANCE PROGRAM 

* AWARENESS 

* DECONTAMINATION PROGRAM



PLANT SUPPORT: 
HOUSEKEEPING 

CHALLENGES REMAINING 

* MAINTAIN EXCELLENT MATERIAL CONDITION



PLANT SUPPORT: 
RADIOLOGICAL CONTROLS 

STRENGTHS 

* AGGRESSIVE ALARA PROGRAM 

* AGGRESSIVE SOURCE TERM REDUCTION 

* "0" LEAKER FUEL RELIABILITY GOAL 

* EFFLUENT CONTROL PROGRAM 

* RP VENDOR TECHNICIAN PROGRAM 

* RP PERSONNEL EXPERIENCE LEVEL 

* RADIATION MONITOR SYSTEM



PLANT SUPPORT: 
RADIOLOGICAL CONTROLS 

STRENGTHS continued 

* EXTENSIVE DECON PROGRAM 

* ELECTRONIC ALARMING DOSIMETRY 

* TREATMENT OF LAUNDRY EFFLUENT



PLANT SUPPORT: 
RADIOLOGICAL CONTROLS 

CHALLENGES REMAINING.  

* STANDARDIZATION OF "SYSTEM" RP PROCEDURES 

* WASTE MINIMIZATION



SUMMARY 

* OPERATIONS: SIGNIFICANT POSITIVE RESULTS 

* MAINTENANCE: AREAS OF CONTINUED SOLID 
PERFORMANCE; CONTINUED OPPORTUNITY FOR 
IMPROVEMENT 

* ENGINEERING: PRODUCTIVE PERIOD; CHALLENGES 
REMAIN 

* PLANT SUPPORT: COLLECTION OF AREAS WITH 
CONTINUED STRONG OVERALL PERFORMANCE 

* NRC AS "CUSTOMERS" 

* SELF ASSESSMENT 

* BUSINESS EXCELLENCE STEERING TEAMS 

* QUALITY IMPROVEMENT PROCESS/BUSINESS 
PROCESS IMPROVEMENT
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III. ENGINEERING 

IV. PLANT SUPPORT 

A. RADIOLOGICAL CONTROLS 

B. FIRE PROTECTION 
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I. Operating History 

Oconee Nuclear Station has operated well during 
this review period. Units One, Two, and Three 
ended 1993 with capacity factors of 87.96%, 84.11%, 
and 99.77% respectively. Through the end of May, 
1994, the year to date individual capacity factors 
are 77.35% for Unit One, 98.31% for Unit Two, and 
54.76% for Unit Three. The capacity factor for the 
station was 90.61% for 1993, and 76.81% through 
May, 1994.  

II. Operations Personnel 

Staffing in the Operations Group remains a strength 
for the station. A total of 192 individuals are 
distributed among five operating shifts, a support 
staff, and a unit staff. 110 individuals maintain 
a current RO or SRO license for all three Oconee 
Units.  
The experience level for both on-shift and staff 
positions remains high. The average years of 
experience in each of the following positions is: 

Non-Licensed Operators(NLOs) 8 years 
Reactor Operators(ROs) 5 years 
Shift Supervisors(SROs) 8 years 
Staff SROs 9 years 

In February, 1994 Operations went through a 
reorganization. During this reorganization, the 
number of licensed individuals on shift in 
Operations was increased. The Shift Supervisors 
were reclassified as Operations Shift Managers 
(OSM) and the Assistant Shift Supervisors were 
reclassified as Shift Supervisors. These 
reclassifications were performed as a result of 
increased expectation for these positions. There 
were also 10 Shift Supervisors trained to fill in 
as a relief for the OSM in accordance with INPO 
Academy Document 90-019. All of the above items 
have increased the experience of the operating 
shifts. This has strengthened the shifts 
organization in Operations. It has also been noted 
by the INPO that several of the strengths of 
Operations were command and control, communications 
and self checking.  
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On March 17, 1994, the Work Control (WC) process 
was established to enhance the quality of work 
at the station. Operations has transferred nine 
licensed SROs to WC. There are also 3 additional 
licensed individuals involved in a two year 
rotation to WC. These licensed individuals have 
strengthened the WC process by bringing 
Operations experience into the planning and 
scheduling process. The formation of the WC 
center has moved the area for work release from 
the control room to the WC Center. This has 
led to less noise and traffic in the control 
room and fewer distractions for the control room 
operators.  

III. Items to Improve Operator Performance 

Operations has had a problem in the area of human 
performance. This problem is supported by 
LER 270/93-05 (Operator isolated potential 
transformers on wrong unit, resulting in reactor 
trip). As a result of events similar to this 
reactor trip, station management established an 
Operations Quality Improvement Team (Ops QIT).  
This QIT worked on improving operator 
performance. The measure for improved 
performance was the number of mispositioned 
components within the Ops group.  

The members of the QIT were from all five shifts 
and from both licensed and non-licensed 
individuals. A representative from Human 
Performance Enhancement System (HPES) was also a 
member of the QIT. A expert in HPES from INPO 
was brought into the group for a week and 
interviewed. The Site Vice President also 
addressed the QIT several times to show 
managements support of the QIT. Members of 
management were also interviewed by the group.  
These interviews gave the QIT a broad basis for 
the problems associated with human performance.  
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As a result of this QIT, changes were made to 
enhance operator performance. Some of the 
changes were: 

1. The STAR (Stop, Think, Act, Review) method of 
self checking was covered in the 1992-93 
requal cycle (SOER 92-01). This training 
addressed events that occurred at Oconee 
that could have been prevented if STAR 
had been used.  

2. Shift teams were established. The shift team 
consists of a SRO, RO(s) and Non-licensed 
Operators (NLO). This team defines a clear 
line of accountability for each individual 
involved on shift and assures that individual 
weaknesses are addressed and developed.  

3. Personnel Action Plans (PAPs) were performed 
by all members of Operations. A PAP is the 
sharing of expectations between management 
and the rest of the working group. This 
has led to the understanding of expectations 
between Operations Management and the rest of 
Operations.  

Since the restructuring of Operations, and the 
above changes that were made as a result of the 
QIT, the number of mispositioned components in 
Operations has decreased. Listed below is the 
number of mispositioned components that have 
occurred within Operations over the last four 
years: 

1991 1992 1993 1994(Thru June) 
Mispositioned 33 32 27 5 
Components 

While this trend is very encouraging, it is noted 
that a Reactivity Management event took place on 
Unit 3 in which the RCS was deborated 6 PPM 
(Violation #94-16-02 was assigned to this event).  
While this event was not a mispositioned 
component event, Station Management is very 
concerned and corrective actions have been taken.  
As of this time, there has not been a recurring 
problem of this nature, but time will indicate if 
this corrective action added to the QIT 
recommendations will improve operator 
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performance.  

IV. Modifications To Improve Reliability and Safety 

During this SALP period, several plant 
modifications have been made to improve plant 
safety and reliability. Some examples of these 
modifications are: 

1. Modification to Feedwater Pump control 
circuitry - This modification prevents a 
failed-low feedwater valve 
delta P instrument from causing a unit 
transient. Auctioneering circuitry was 
installed to select an operable instrument 
should one feedwater valve delta P instrument 
fail low. As the signal from the delta P 
transmitter is a controlling signal to the 
feedwater pumps, this modification enhances 
unit stability.  

2. Modification to add additional Reactor Vessel 
level indication - A redundant Reactor Vessel 
level transmitter was installed. This will 
provide an added method of ensuring proper 
Reactor Vessel level.  

3. LPSW flow instrumentation upgrade - Low 
Pressure Service Water (LPSW) flow to Low 
Pressure Injection (LPI) coolers 
instrumentation was upgraded to Reg. Guide 
1.97 requirements. This provides the 
operator with more reliable flow 
instrumentation for use in determining that 
proper cooling flow is established to LPI 
coolers.  

4. Loose Parts Monitor Replacement - The Loose 
Parts Monitor was replaced with a more 
technically advanced model. This 
modification will improve the reliability and 
accuracy of this component.  

5. Vital and Essential Inverter Replacement 
Unit 1 - Inverters for both the Vital and 
Essential DC power distribution systems were 
replaced. The new inverters provide more 
reliable equipment with the added benefit of 
consistency of operation between inverters.  
This modification is complete on Unit 1.  
The same upgrade is planned for 
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Units 2 and 3.  

6. Replacement of Switchyard Battery Chargers 
As a result of the October 1992, Loss of 
Power event, the switchyard battery chargers 
have been replaced with new, more modern 
chargers. This allows the chargers to carry 
system loads without batteries as a buffer.  

7. The coils for the Reactor Building Cooling 
Units were replaced on Unit 3 and Unit 1.  
The same replacement is planned for Unit 2.  
The replacement coils have improved heat 
transfer capability; the old 
coils were experiencing corrosion 
degradation.  

V. Emergency Operating Procedures and Abnormal 
Procedures 

In 1993, INPO made an evaluation visit to Oconee 
Nuclear Station. An INPO Good Practice was noted 
for operator performance. INPO stated that, 
during observed simulator scenarios, operating 
crews demonstrated exemplary performance in 
responding to simulated routine and emergency 
evolutions. Strengths in teamwork, command and 
control, communications, self-checking, emergency 
procedure usage and diagnostics and response were 
document during this assessment. Training and 
management philosophy continue to emphasize those 
techniques that led to this Good Practice.  

VI. Problem Investigation Program 

The site Problem Investigation Program (PIP) is 
used to report, resolve and correct problems that 
meet the PIP criteria. These reports 
range from information only, to Modification 
request, to More Significant Events that include 
power reduction, Tech Spec violation and reactor 
trips. These reports are tracked and trended as 
precursors to major events. Operations initiated 
262 PIPs from May 1993, to June 1994. A lot of 
work has been focused on outstanding PIPs in 
Operations. In July of 1993 there were 176 
outstanding PIPs in Operations. This number has 
been reduced to 75 in June of 1994. Of the 75 
open PIP items, 28 are pending plant 
modifications.  
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VII. Improvements in Procedure Quality and Usage 

Recently, the Operations Support Group has 
reorganized into teams. Procedures have been 
divided amongst these teams to provide more 
procedure ownership. Specifically, an Abnormal 
Procedure (AP) team has been created. This team 
is composed of current and formerly licensed 
Senior Reactor Operators. Each SRO owns several 
AP's with a single SRO acting as point contact 
for the team. This team approach provides the 
opportunity to improve both the quality and 
consistency among AP's. Operating procedures, 
emergency procedures and periodic testing 
procedures are also "owned" by teams.  
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VIII. Outage Management 

Three refueling outages were completed during the SALP period.  
Oconee has now completed 42 refueling outages, more than any 
other nuclear station in the United States. A steam generator 
tube leak outage on Unit 3 was also completed during the 
review period.  

The Unit 2 EOC-13 Refueling Outage began on April 29, 1993, 
and concluded June 24, 1993, for a duration of 56 days. A set 
of core goals was established prior to the outage to ensure 
site focus on five areas of quality performance: personnel 
injuries, radiation exposure, personnel errors, duration, and 
solid radwaste. Goals are shown in the following table that 
reflect a minimum, target, and maximum recognition reward.  

Unit 2 EOC-13 Refueling Outage 

Goal Minimum Target Maximum (Actual) 

Personnel Injuries 10 6 0 4 
Exposure, Person-Rem 219 209 199 121.0 
Personnel Errors 2 1 0 0 
Duration 56 52 48 56.5 
Radwaste, ft3  13,500 12,500 11,500 10,600 

The four recordable personnel injuries were the fewest ever 
recorded for an Oconee outage. Personnel exposure of 121.0 
person-Rem was the second lowest dose for an Oconee outage 
(the previous best being 120.0 person-Rem for Unit 3 EOC-4 in 
1977). Unit 2 EOC-13 was the first outage where zero 
personnel errors were recorded (personnel error related LERs).  
One leaking fuel pin was found in a discharged fuel assembly; 
Unit 2 was restarted with no leaking fuel assemblies.  
Operating with a clean core remains an Oconee focus. The 
management of shutdown activities also focused on minimizing 
duration when the Reactor Coolant System is drained to mid
loop levels. During this outage there was only one period, 
about 18 hours. A record 258 minor modifications and 29 major 
modifications were completed. Some of these significant 
upgrades are described in section IV of this report 
(Modifications to Improve Reliability and Safety).  

The Unit 3 EOC-14 Refueling Outage began on December 28, 1993 
and ended on February 26, 1994, for a duration of 60 days.  
The core goals for the outage are shown below.  
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Unit 3 EOC-14 Refueling Outage 

Goal Minimum Target Maximum (Actual) 

Personnel Injuries 8 4 0 6 
Exposure, Person-Rem 304.2 289 274.8 194.5 
Personnel Errors 2 1 0 0 
Duration 55 52 50 60.5 
Radwaste, ft3  17,500 16,625 15,570 13,737 
Cost ($ Millions) 23.5 22.3 21.1 20.5 

This was a 10 year ISI outage on Unit 3, which included an 
inspection of the reactor vessel and approximately 100 system 
pressure tests. The Unit 3 EOC-14 refueling outage was the 
second in a row where no personnel error related LERs were 
recorded. Emphasis on improving human performance continued.  
Emphasis on minimizing personnel injuries also continued such 
that only 6 were recorded.  

There were 26 major modifications and a new record of 275 
minor modifications completed during the refueling outage.  
Some of the significant upgrades are described in section IV 
of this report (Modifications to Improve Reliability and 
Safety). There was only one period at mid-loop Reactor 
Coolant System level during this outage. The period was about 
16 hours. Emphasizing this aspect of shutdown risk 
minimization has been successful but efforts will continue.  

Radiation Exposure was 194.5 person-Rem, the lowest recorded 
exposure on Unit 3 since Unit 3 EOC-6. Cleanup of the Reactor 
Coolant System from previous fuel failures continues to show 
positive results.  

There were thirteen plugs missing from steam generator tubes.  
All thirteen plugs were recovered. A deficient installation 
technique was determined to be the cause of the defective 
plugs. Efforts to assure plug integrity will continue.  

The Unit 1 EOC-15 Refueling Outage began on April 28, 1994, 
and concluded on June 27, 1994, for a duration of 59 days.  
The goals for the outage are shown below.  

Unit 1 EOC-15 Refueling Outage 

Goal Minimum Target Maximum (Actual) 

Personnel Injuries 9 6 0 6 
Exposure, Person-Rem 149 142 135 125 
Personnel Errors 2 1 0 1 
Duration 54 51 49 60 
Radwaste, ft3  12,100 11,500 10,900 11,400 
Cost ($ Millions) 21 20 19 18.6* 

8



*The cost figure is not a final figure.  

Emphasis on personnel safety continued during the Unit 1 
refueling outage such that only 6 medical attention injuries 
were recorded. None of the six were station employees.  
Efforts to achieve zero injuries will continue. Radiation 
exposure was the third lowest of the 42 previous Oconee 
refueling outages. A fuel assembly was placed in the 
incorrect core location which accounted for the personnel 
error recorded during the outage. Efforts to address human 
performance problems have been successful in some areas, but 
emphasis will continue. 22 major modifications and 210 minor 
modifications were completed during the refueling outage.  
Some of the significant upgrades are described in section IV 
of this report (Modifications to Improve Reliability and 
Safety). There were two periods of operation at mid-loop 
Reactor Coolant System levels this outage due to the scope of 
steam generator maintenance. However, each period was managed 
to reduce this duration. The first period was 19 hours; thee 
second period was 13 hours. The 13 hour period to drain the 
Reactor Coolant System, remove steam generator nozzle dams, 
install lower primary manways and refill the loops is believed 
to be the shortest duration at mid-loop conditions for Oconee.  
Two fuel defects were found in discharged fuel assemblies 
using UT techniques. Unit 1 was restarted with a clean core.  
To better understand steam generator tube integrity, seven 
full length tubes were removed in sections for detailed 
analysis. Oconee support for this type of study should 
strengthen industry understanding of steam generator tube 
defects. Three Control Rod Drive mechanisms that previously 
indicated an increasing trip time were replaced. All Control 
Rod trip times were acceptable during Unit 1 restart. One 
steam generator tube plug was found missing during inspection.  
The plug was later found wedged in the lower end fitting of a 
fuel assembly. All similar plugs were pull-tested or 
replugged to increase confidence in steam generator 
dependability.  

Only one forced outage of extended duration occurred during 
the SALP period. A Unit 3 Steam Generator Tube Leak Outage 
started March 19, 1994 and concluded on March 28, 1994. This 
nine day outage was structured to minimize the duration at 
Reactor Coolant System mid-loop levels. Total time at mid
loop operations was 16 hours. This was the first Oconee Tube 
Leak Outage since November, 1990 on Unit 2. Oconee Steam 
Generator integrity has improved during the past decade but 
close review will continue.  

To strengthen the work control process, a detailed review was 
completed during the SALP period. Best industry practices and 
feedback from plant technicians and operators were utilized to 
better align crews and minimize job hand-offs. More oversight 
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was also recommended such that there are three Unit Work 
Managers, one for each Unit, to better organize shutdown 
activities and operating activities. Work Window Managers 
were also established to help resolve interface problems in 
the Work Control Center. The Work Control Center is a new 
concept being utilized at Oconee to enhance Operations, 
Maintenance and support group communications. This new work 
process structure is expected to enhance outage management 
oversight and improve communications between groups.  

IX. Operator Training 

The Oconee Operator Training Program has continued to 
improve during this SALP period. This improvement is 
indicated by a high pass rate for NRC administered 
exams and other programmatic changes made during this 
period.  

Further indications of the continued improvement of 
the Oconee Operator Training programs were provided by 
Sandy Lawyer at the conclusion of the July, 1993, 
Licensed Requalification examination exit. He 
admonished Oconee Operator Training, "Don't cut too 
many costs, keep the program where it is now and stay 
with a winning program".  

Generic Fundamental Examination (GFE) 

In February, 1993 the NRC administered a GFE. Twenty 
individuals were examined; 100% passed.  

Licensed Requalification Program 

In July, 1993 the NRC administered a requalification 
examination. Twenty individuals and five teams were 
examined; 100% passed. Two strengths were noted in 
the areas of examination quality and improved operator 
performance. The exam report stated "A significant 
improvement in examination quality and operator 
performance was noted".  

Overall performance of the operators was very good 
although several generic weaknesses were noted.  

Initial Program 

Early in the 1993/1994 License Preparatory class, 
Operator Training determined that some of the 
candidates showed a general weakness in overall 
knowledge and simulator skills. These weaknesses were 
noted by scheduled written exams and simulator 
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audits. The License Preparatory program was modified 
as follows: the 1993/1994 class was extended by three 
weeks and the program was modified such that future 
classes were extended by three months.  

In March, 1994 the NRC administered an initial 
examination. Nine candidates were examined; 100% 
passed. The use of STAR was identified as a 
strength.  

The exam report noted generic knowledge deficiencies 
that were identified by the written exam. These 
deficiencies were in the Plant-Wide Generic area for 
the SROs and in Plant Systems for the ROs. During the 
simulator examinations, the examiners found weaknesses 
in event diagnosis and communications. These 
weaknesses (written and simulator) are similar to the 
ones identified by our own assessment process and 
should be corrected in future classes by the 
modifications made to the License Preparatory program.  

The exam report noted the control board operators did 
not successfully identify the failure of the 
Integrated Control System to runback. This was a 
repeat finding also identified in the report generated 
from the requal exam administered in July, 1993.  

Our efforts to train the operators on how to identify 
a failure of the ICS to runback were not successful.  
Due to this repeat finding a simulator exercise is 
being developed that will give operators specific 
guidance on the methods for correctly diagnosing and 
mitigating this failure. All licensed operators and 
all candidates in the License Prep class will be 
trained utilizing this exercise guide.  

Keowee Operator Program 

In October, 1992 the NRC Augmented Inspection Team 
(AIT) conducted a special inspection at the Oconee 
facility. This inspection included a review of events 
on Oconee Unit 2 that led to the October 19, 1992, 
Loss of Off-site AC Power. As a result of the 
findings of this report, the following corrective 
actions (partial list) were taken: 

* A training program for the Keowee operators was developed 
and implemented consistent with ETQS standards.  

* A Job Task Analysis (JTA) was completed for the Keowee 
Hydro Station.  
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* All Keowee operators were assessed and/or trained on all 
identified tasks.  

* A new task was developed for Oconee Operators on Actions 
Following Emergency Start of Keowee Hydro Units. All 
Oconee operators have been trained and qualified to this 
task.  

As an improvement in procedure usage, Operations 
has instituted a policy that procedure actions 
shall not be performed via phone instructions.  
That is, the Operator in the field shall have the 
procedure in hand when performing procedure 
steps. This action helps to reduce any 
misunderstandings that could be introduced by 
communicating procedure steps via phone.  

* 12
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MAINTENANCE PROGRAM REVIEW 

The Maintenance Organization continues to be a strong 
resource for Oconee Nuclear Station. Throughout this 
SALP period the Maintenance Organization has continued to 
build on strengths and seek enhancements to identified 
areas for improvement.  

I. Workforce/organization/Work Control 

The Maintenance organization has maintained a strong, 
experienced workforce with minimal turnover.  

As an outcome of a company-wide maintenance Work Control 
study, the Maintenance Craft organization, the Work 
Control Group, and the Operations Group have been 
restructured.  

- Management structure was adjusted to better group 
functional responsibilities and span of control in 
craft areas.  

- The Maintenance Shift Organization was established 
as a Single Point of Contact (SPOC) for all 
emerging work. This allows for initial screening, 
prioritizing, and accomplishment of emerging work 
in the most efficient and responsive manner.  

- Detailed planning of work is in the process of 
moving toward primarily a field function with a 
central planning oversight.  

- Several multi-discipline teams have been 
established. This is reducing craft hand-offs and 
time to complete tasks. These teams will be moving 
to multi-skilled teams as training and experience 
are gained.  

- The Work Control Group provides total integrated 
scheduling for all work activities. Work Window 
Managers manage the activities scheduled within 
prescribed work envelopes.  

- Station organizations are now organizationally 
consistent among Duke's nuclear sites.  
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The Maintenance craft workforce is being reduced to match 
non-outage workforce needs.  

Station work continues to be accomplished predominantly 
with all Duke resources. This provides consistency and 
repeat experience to work being accomplished. When 
resources outside Duke are required, they are integrated 
into the Duke craft organization to ensure appropriate 
Duke management oversight.  

Maintenance Mechanical and Instrument and Electrical 
Training organizations have been combined to bring 
greater consistency to the programs. This combination 
will also assist in the development of multi-skilled team 
training needs which exist as a result of the 
organizational restructuring. Where appropriate, generic 
task qualifications are being identified for development 
to enhance common qualifications of technicians for work 
among the Duke nuclear sites. This will aid in 
furthering consistency of work practices and 
qualifications among Duke non-station work forces.  

Post Maintenance Testing and Post Modification Testing 
integration into work plans and schedules has been 
enhanced. The Systems Engineering organization is 
closely tied to planing and execution of testing 
activities. This organization is leading an on-going 
effort to enhance total system post-maintenance testing.  

Maintenance procedure development teams from the 
Mechanical and Instrument and Electrical organizations 
have been combined to enhance consistency between the 
craft disciplines.  

Craft Execution Support organizations continue to be 
strong and have been strengthened in the Instrument and 
Electrical area. This is particularly important during 
outages in management support and oversight for outage 
resources and during non-outages for programmatic 
development.  

Dramatic improvements have been achieved in the area of 
safety. Injuries to Maintenance technicians over the 
SALP period have been reduced greater than 80%.  
Management attention, peer safe teams, safety audits, 
responsive action to safety issues, and corporate level 
attention to improving safety have all contributed to 
these results. These improvements are being maintained.  
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II. Maintenance Work Practices 

While Oconee Maintenance work practices are strong, areas 
for improvement have been identified, and actions to 
direct these improvements continue.  

To assist in assuring consistent application and 
broadening of knowledge in the areas of work practice 
expectations and regulatory as well as company 
requirements, Work Standards Handbooks and outage 
specific Outage Handbooks have been developed and 
distributed. Specific portions of the Work Standards 
Handbook have been reviewed in detail throughout the 
station to emphasize and clarify certain standards. The 
purpose of these handbooks is to put in the hands of 
every nuclear worker an easily understood, clear 
reference on work standards for the station. These 
handbooks have been distributed widely to station 
personnel, non-station Duke personnel, and vendor 
personnel that may be working at the station.  

To duplicate the advantages derived from strong Outage 
management structures and management oversight, planned 
work in non-outage work periods at the station is now 
being managed along the same lines. Work Window Managers 
now schedule, coordinate, and monitor the execution of 
non-outage activities in a fashion similar to outage 
work. Daily meetings monitor non-outage planned work 
progress and are used to clarify priorities and remove 
barriers to work progress. Results are critiqued and 
actions are identified to address areas for improvement.  

Outage Management Plans are developed for each outage.  
These plans address outage risk management and specify 
actions to be taken during the outage to address and 
minimize potential plant safety risk that may be 
generated as a result of planned outage activities.  
Guidance for management review of deviations from the 
plan are included.  

As a response to a trend of Instrument and Electrical 
(I&E) work practice issues, a team of I&E Maintenance 
technicians was assembled and charged to " .. identify 
and implement solutions to improve work practices* in 
I&E". Recommendations from this team's extensive work 
are being implemented. This team has now been expanded to 
include Mechanical Maintenance technicians and charged 
with bringing continuous improvement in work practices 
and human performance.  
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* An effort to develop appropriate generic procedures among 
Duke nuclear sites is in progress. This high profile 
project is being supported by the three Duke nuclear 
sites to make processes and utilization of Duke personnel 
between locations easier, and provides for higher 
quality at a reduced cost. Currently, areas of 
concentration are in the power systems (switchyard), 
measuring and test equipment, and radiation protection 
areas. The lessons learned from these pilot areas will 
be applied to additional areas where an improvement in 
human performance or efficiency can be obtained.  

The replacement parts program has been improved by 
setting up clear guidelines for the site on how to select 
and verify spare parts. A new maintenance directive was 
written along with a new section in the Work Standards 
Handbook that clarifies the requirements and the process 
to resolve questions or discrepancies. A new parts 
catalog data base has been purchased and put into 
service. Data is being transferred to the new data base 
and a major project is being implemented to validate the 
data for each component. This controlled data base will 
be directly tied with a unique component number that 
gives the planner a list of spare parts for maintenance 
on the component. Due to the number of components and 
parts, this project will take several years to complete.  

Increased attention has been directed toward improvements 
in the Problem Investigation Process (PIP). This process 
provides a common location for capturing station issues 
that warrant some level of trending or evaluation.  
Maintenance input to the process has significantly 
increased. This increased input has begun to provide the 
data necessary to identify performance trends, and areas 
needing direct action for improvement. Methods for 
backlog maintenance, resolution ownership, and management 
oversite are in place and are being refined.  
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III. Station Material Condition 

Maintenance of the station continues to be managed in a 
strong programmatic manner. Predictive and preventive 
work continued to make up approximately 70% of the 
maintenance work. Preventive work is accomplished as 
scheduled and high priority emerging work remains at a 
very low level. Total corrective non-outage work for the 
station stays at a low level of less than 750 work 
requests. Corrective work requests greater than 90 days 
old stay well below the 300 work request level. For a 
three unit station this corrective work backlog is very 
low and has been maintained low. A strong predictive 
maintenance program and responsive corrective 
maintenance assure minimum operator work-arounds and 
reliable equipment.  

The overall material condition of the station continues 
to improve. A plant relabeling program is in progress 
that is replacing existing labels with larger, more 
easily readable labels. This is a long term project that 
is undertaken each non-outage period at the station. Post 
outage plant contaminated spaces are reclaimed. Currently 
only about (4000) square feet of contaminated space 
remain in the station. This is priority work each non
outage.. Extensive decontamination periods at the start 
of each outage in the reactor buildings are helping to 
reduce contamination levels, reduce exposure, and reduce 
dress out burdens to maintenance technicians. For the 
first time since Unit 1 began operation, entry into the 
reactor building with only minimal dress requirements 
(rubber shoe covers and gloves only) was achieved for 
those involved in limited inspection activities during 
the recent refueling outage. Post maintenance touch-up of 
plant equipment receives priority attention.  

Locating electrical grounds at Oconee has been difficult 
due to having all three units inter-tied, safety and 
non-safety loads mixed, and few isolation points. An 
effort is underway to upgrade the ground detection and 
location program. New ground locating equipment has 
been acquired and is being tested for unit specific 
detection methods to maximize sensitivity. A multi-site 
policy on locating , evaluating and eliminating grounds 
is being written to set a common standard for Duke's 
nuclear system. Installed ground detection hardware 
upgrade has been budgeted and scheduled to be installed 
by the first quarter of 1995.  

A detailed electrical cabinet inspection program to 
verify labeling on all connections and devices in all 
vital, essential, and safety related cabinets was 
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completed at the station and at Keowee Hydro. Identified 
discrepancies are currently being resolved.  

The number of temporary modifications in the station has 
been reduced greatly. The number of temporary 
modifications in place during refueling outages has been 
reduced from a typical 28 to 29 to a total of 7 to 8 an 
outage. Plant modifications to provide auxiliary power 
sources to meet outage needs have been completed.  
Temporary modifications to the plant are tracked closely 
and opportunities to eliminate or minimize their needs 
are ongoing.  

Reducing control room indications and computer points 
that are out of service receives directed management 
attention. Returning a unit to service from a refueling 
outage with all of this equipment operational is an 
outage objective. Significant progress has been made in 
this area. Continued management attention is being 
directed toward this objective.  

Issues associated with the performance of aging or 
obsolete equipment are being appropriately addressed.  
Equipment history, preventive maintenance results, 
corrective maintenance frequency, field input, industry 
regulator issues, and parts availability are all inputs 
used by Maintenance engineers to help management 
prioritize resources to resolve equipment problems.  
During the SALP period, equipment upgrades to the station 
include: 

- Reactor Building Cooling Units are being replaced 
on each unit to improve reliability, cooling 
capacity, margin of safety.  

- Chiller for Auxiliary building spaces was replaced 
due to age and performance capacity.  

- Component coolers were retubed to enhance 
efficiency and reliability.  

- Numerous Generic Letter 89-10 valves have been 
replaced to enhance safety, reliability and 
capabilities.  

- Moisture separator reheater tube bundles on Unit 1 
have been replaced to improve secondary plant 
efficiency.  

- Vital and essential inverters are being replaced to 
improve reliability.  
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- Source and intermediate range neutron detectors are 
being replaced to enhance accident scenario 
reliability.  

- Low point steam generator drains were replaced and 
the N-16 tanks were removed to address ALARA 
concerns.  

- The RSC boron batch controller has been replaced to 
provide a state of the art boron concentration 
control system.  

- Obsolete loose parts monitoring systems have been 
replaced.  

* 
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Preface 

This report is a self-assessment of the Engineering functional area for Oconee 
Nuclear Site for period May 1, 1993 through June 30, 1994.  

For more information, you may contact the following individuals: 

Joe Davis, Manager of Engineering 803-885-3013 
(general information) 

Clay Little, Electrical Systems/Equipment 803-885-3115 

Don Taylor, Modifications 803-885-3264 

Dave Coyle, Mechanical Systems 803-885-3244 

Barry Millsaps, Mechanical/Civil Equipment 803-885-3367 

Tommy Hartis, Information Technology 803-885-3158



* I. ASSURANCE OF QUALITY 

A. REORGANIZATION OF ENGINEERING 

B. DESIGN BASIS DOCUMENTATION 

C. 10 CFR 50.59 EVALUATIONS 

D. TESTING PROGRAM ENHANCEMENTS 

E. ACCIDENT PRECURSORS 

II. IDENTIFICATION AND RESOLUTION OF TECHNICAL ISSUES 

A. MECHANICAL SYSTEMS ENGINEERING 

Al. REACTOR/NUCLEAR FUEL 

1. FUEL PERFORMANCE 

2. INPO FUEL AUDIT CORRECTIVE ACTIONS 

3. FOREIGN MATERIAL EXCLUSION 

4. STARTUP PHYSICS TESTING PROGRAM 

5. INCREASED CONTROL ROD DROP TIMES 

6. CORE RESPONSE TO MAIN STEAM LINE BREAKS 

7. INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI) 

AUDIT 

A2. PRIMARY SYSTEMS 

1. REACTOR BUILDING COOLING UNITS (RBCUs) 

2. REACTOR COOLANT SYSTEM (RCS) PRESSURIZATION HEATUP AND 

COOLDOWN LIMITATIONS 

3. LOW TEMPERATURE OVER-PRESSURIZATION PROTECTION 

4. CONTAINMENT RESPONSE TO HIGH-ENERGY LINE BREAKS 

5. HIGH PRESSURE INJECTION LINE/SBLOCA DESIGN BASIS 

6. INTEGRATED LEAK RATE TEST (ILRT) 

7. CONTAINMENT ISOLATION 

8. HIGH PRESSURE MODIFICATIONS TO THE UNITS 1 & 2 LOW 

PRESSURE INJECTION (LPI) SYSTEM 

9. UPGRADES OF LPI SYSTEM ECCS VALVE POWER SUPPLY, 
CONTROLS, AND INSTRUMENTATION 

10. ADDITIONAL FLOWPATH FOR POST-ACCIDENT BORON DILUTION 

11. EQUIPMENT ENHANCEMENTS FOR INTER-SYSTEM LOCA LEAKAGE 

TESTING



12. IMPLEMENTATION OF QUARTERLY SURVEILLANCE OF LPE SYSTEM 
PRES SURE 

13. INTEGRATED LPI SYSTEM VALVE LEAK TESTING FOR IWV 
REQUIREMENTS 

14. SPENT FUEL POOL/FUEL TRANSFER CANAL WATER CLARITY 

15. CORE FLOOD FULL FLOW DUMP TESTING 

16. HIGH PRESSURE INJECTION SYSTEM FLOW TESTING 
ENHANCEMENTS 

A3. SECONDARY SYSTEMS 

1. STANDBY SHUTDOWN FACILITY (SSF) 

2. OTSG RECIRCULATION PUMP AND CONTROL SYSTEM 

3. CONDENSATE SYSTEM ENHANCEMENTS 

4. THERMAL PERFORMANCE 

5. EMERGENCY FEEDWATER PUMP ACTUATION CIRCUITRY 

6. EMERGENCY FEEDWATER PIPING OVERPRESSURIZATION 

7. TURBINE DRIVEN EFW PUMP COOLING WATER SUPPLY 

8. MAIN FEEDWATER PUMP DISCHARGE PRESSURE SWITCHES 

A4. BALANCE OF PLANT SYSTEMS 

1. CONTROL ROOM VENTILATION SYSTEM (CRVS) 

2. PENETRATION ROOM VENTILATION SYSTEM (PRVS) 

3. SERVICE WATER SYSTEMS DESIGN BASIS ISSUES 

4. EMERGENCY CCW SYSTEM SUPPLY TO THE LPSW SYSTEM 

5. HYDRAULIC MODELING OF SERVICE WATER SYSTEMS 

6. SERVICE WATER SYSTEM TESTING 

7. LPSW FLOW TO LPI COOLER PROBLEMS 

8. PIPE DEGRADATION DUE TO AGING, CORROSION, SILTING AND 
BIOFOULING 

9. CCW/CONTINUOUS VACUUM PRIMING SYSTEM PERFORMANCE 

B. ELECTRICAL SYSTEMS/EQUIPMENT 

Bl. POWER SYSTEMS/EQUIPMENT 

1. SWITCHYARD OVERSIGHT COMMITTEE 

2. KEOWEE OVERHEAD POWER PATH INSULATOR INSPECTION



3. 230KV PRIMARY LINE PROTECTION UPGRADE 

4. BATTERY CHARGERS AND INVERTERS 

5. ELECTRIC POWER SYSTEM CALCULATIONS AND DESIGN BASIS 

DOCUMENTS 

6. HIGH VOLTAGE TRANSFORMER BUSHING REPLACEMENT 

7. ADDITION OF DEGRADED GRID CCVT AND REPLACEMENT OF 

EXTERNAL GRID CCVT 

B2. INSTRUMENTATION AND CONTROLS SYSTEMS/EQUIPMENT 

1. LOW PRESSURE SERVICE WATER (LPSW) FLOW TO HIGH 

PRESSURE INJECTION (HPI) MOTOR BEARING COOLERS 

2. CORE FLOOD SYSTEM INSTRUMENTATION 

3. CONDENSER COOLING WATER (CCW) SYSTEM RELAY FIRE 

B3. ELECTRONIC AND MONITORING SYSTEMS/EQUIPMENT 

1. CONTROL ROD DRIVE HEAD FAN REPLACEMENT 

2. REACTOR BUILDING NORMAL SUMP LEVEL TRANSMITTER REPAIR 

3. NUCLEAR INSTRUMENTATION 

4. TDEFWP AUXILIARY OIL PUMP 

5. RADIATION MONITORING SYSTEM 

6. CHEMISTRY 

7. SER (SEQUENCE OF EVENT RECORDERS) 

8. SECURITY SYSTEM 

B4. PROGRAM SUPPORT 

1. TEMPORARY STATION MODIFICATIONS (TSMs) 

2. SETPOINT DOCUMENT UPGRADE 

3. FUSE CONTROL PROGRAM 

C. MECHANICAL/CIVIL EQUIPMENT GROUP 

1. REACTOR BUILDING SPRAY PUMP 

2. EHC PUMPS 

3. REACTOR COOLANT PUMP MOTORS 

4. REACTOR COOLANT PUMP SEALS 

5. CCW PUMPS 

6. CONDENSATE BOOSTER PUMPS



7. FDWPT 

8. EGS QUICK DISCONNECTS 

9. 50% OPEN TORQUE SWITCH BYPASS MODIFICATIONS 

10. STANDARDIZED PACKING PROGRAM 

11. BELLOWS SEALED VALVE TECHNOLOGY 

12. SMALL VALVE STANDARDIZATION 

D. KEOWEE ACTIVITIES 

1. EMERGENCY POWER SYSTEM ELECTRICAL TESTING 

2. MAINTENANCE PROGRAM 

3. CONFIGURATION CONTROL 

4. DESIGN BASIS DOCUMENTATION/TEST ACCEPTANCE 
CRITERIA 

5. SYSTEM STATUS OVERSIGHT 

6. SINGLE FAILURE ANALYSIS OF THE KEOWEE POWER 
SYSTEMS 

7. KEOWEE SYSTEM REVIEW 

E. FIRE PROTECTION 

III. RESPONSIVENESS TO NRC INITIATIVES AND AUDITS 

A. NRC SERVICE WATER SYSTEM OPERATIONAL PERFORMANCE INSPECTION 

B. INSERVICE INSPECTION PROGRAM 

C. GENERIC-LETTER 89-10 PHASE II AUDIT 

D. SEISMIC QUALIFICATION UPGRADE 

E. NRC MAINTENANCE RULE/PREVENTATIVE MAINTENANCE 
OPTIMIZATION PROGRAM 

F. PLANT LIFE EXTENSION 

G. ELECTRICAL DISTRIBUTION SYSTEM FUNCTIONAL INSPECTION 
(EDSFI) 

H. POST-TRIP AND POST-TRANSIENT REVIEWS 

I. WEEKLY REGULATORY REVIEW MEETING 
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* IV. RESPONSIVENESS TO INDUSTRY (INPO/NEI) INITIATIVES 

A. HVAC 

B. SOER 86-03/GENERIC LETTER 89-04 CHECK VALVE PROGRAM 

C. REACTOR PROTECTION SYSTEM 

V. STAFFING 

A. OCONEE SITE ENGINEERING DEPARTMENT 

1. MECHANICAL SYSTEMS GROUP 

2. MECHANICAL/CIVIL EQUIPMENT GROUP 

3. ELECTRICAL SYSTEMS/EQUIPMENT GROUP 

4. MODIFICATIONS GROUP 

5. INFORMATION TECHNOLOGY 

VI. TRAINING AND QUALIFICATIONS 

VII. STATION NODIFICATIONS 

A. MAJOR MODIFICATIONS IMPLEMENTED DURING THIS REVIEW 
PERIOD



I. Assurance of Quality 

The quality improvement process continued to be deployed in Duke Power 
Company including Oconee. The following activities are representative 
of our commitment to continuous improvement.  

A. Reorganization of Engineering 

In 1991 engineering resources were decentralized. During this 
present review period Engineering personnel from all three Duke 
nuclear sites and the Nuclear Generation Department (NGD) General 
Office(GO) participated in a Engineering Quality Improvement 
Project(EQIP). The team, consisting of managers, supervisors.and 
non-supervisory people, visited several other companies both 
inside and outside the utility industry. The team recommended an 
organization that combined the discipline groups (Civil, 
Mechanical, Electrical) of the former Design organization and the 
support groups (Components and Systems) into five groups as 
explained in Section V of this report. This organization is 
identical at the three sites.  

In addition, the Business Excellence Steering Team (BEST) concept 
was established at the Division, Group, and Section(first line 
engineering supervisor) level. The BEST has a representative from 
each site and NGD GO with a sponsor from the next higher level 
BEST. The BESTs decide on consistent processes and responses to 
issues. The Nuclear System Directives ensure these decisions are 
documented and are used at all three sites.  

Special issues (examples: Maintenance Rule, Operator Aid Computer 
Replacement, Steam Generator Maintenance) are managed by a manager 
in NGD GO with a team at each site reporting to him/her.  

B. Design Basis Documentation 

A total of 50 Design Basis Documents (DBDs) out of a scheduled 85 
have now been completed in our DBD program. This includes 21 
completed this review period: 

- Penetration Room Ventilation 
- 120VAC Vital I&C Power 
- 4160/600/208/120 VAC SSF Power 
- Integrated Control System 
- Gas Waste Disposal 
- Radwaste Facility Resin Recovery 
- Keowee Mechanical 
- Fire Detection 
- Seismic 
- Condensate 
- Control Rod Drive 
- Containment Isolation 
- High Pressure Service Water 
- Selected Plant Design Requirements and Programs 
- Low Pressure Service Water 
- ASP/Loss of Control Room 
- RB Spray 
- SSF HVAC 
- Keowee 125VDC Power 
- Liquid Waste Disposal 
- Flooding From External Sources 
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An additional 13 DBDs are scheduled for completion by the end of 
1994, and 22 scheduled for completion in 1995.  

The DBD program continues to identify issues which are resolved 
through the Duke Power Problem Investigation Program. By further 
clarifying the system, structure, and component (SSC) design 
bases, the DBD program will further enhance the 
engineering/station interface and the bases for future 
modifications.  

C. 10 CFR 50.59 Evaluations 

A revision is being implemented to the Duke Nuclear System 
Directive 209, which provides guidance for performing 10 CFR 50.59 
evaluations at all three nuclear sites. The directive was revised 
to combine two separate directives for performing 50.59 
evaluations (one for facility changes and one for procedure 
changes) into one common directive. Changes are also made to the 
50.59 evaluation screening criteria to better define what changes 
are allowed to be screened from the 50.59 regulation. The new 
screening criteria should allow more changes to be screened from 
the regulation.  

Plans are also being made for additional 50.59 training at the 
nuclear sites. Duke Power's Generation Services Division (GSD) is 
preparing 50.59 training for personnel at all three nuclear sites.  
Oconee is also planning several training sessions on site that 
will be presented by Westinghouse. The Westinghouse training will 
provide an outside perspective on performing 50.59 evaluations.  

D. Testing Program Enhancements 

Although the Oconee units were not originally designed for 
integrated system testing, Oconee recognizes the its importance 
and the need to meet the intent of the present General Design 
Criteria (GDC) to ensure system functionality.  

Over the last several years, significant progress has been made in 
developing and implementing integrated systems testing. The Design 
Basis Documentation (DBD) process is helping to identify and 
facilitate further development of additional integrated system 
testing. A number of modifications have been made to various plant 
systems to improve the capability to perform testing. During this 
review period, modifications have been made to the Core Flood 
System, Low Pressure Injection (LPI) System, SSF Auxiliary Service 
Water System, and Penetration Room Ventilation System. These 
modifications are discussed in Section II.  

Oconee currently performs a number of full system tests. These 
include: 

1. Full flow core flood tank (CFT) dump; 
2. Full flow HPI/LPI System test; 
3. Full flow Emergency Feedwater (EFW) System test and 

functional startup test; 
4. Full flow Low Pressure Service Water (LPSW) System test; 
5. Condenser Circulating Water (CCW) System gravity/siphon flow 

test; 
6. Emergency Power Switching Logic loadshed test .(J test).  

3



Oconee has developed a system/component testing philosophy which 
is comprised of the following seven elements: 

1. Testing of all systems/components will be performed in 
accordance with ONS Technical Specifications, IWV/IWP, 
Generic Letter 89-04, Generic Letter 89-10, Appendix B, and 
all design basis test acceptance criteria to verify design 
basis or design intent.  

2. All flow paths and circuitry required to mitigate all 
licensing basis accidents will be tested individually or as 
part of an integrated system test.  

3. Integrated system testing is preferred over component 
testing, to ensure full system functionality.  

4. If an integrated test is not possible because of plant 
design, limitations, risk to station equipment, or the 
excessive cost in performing the test, the reason(s) for not 
performing the test will be documented in the system DBD.  

5. At a minimum, component testing should be overlapped, so 
that the net effect is a test of the full system.  

6. Any maintenance or modification performed will require the 
completion of a post-maintenance or post-modification test, 
which will verify the full design basis or design intent of 
the system or component affected.  

7. All tests, whether component or system, shall have clear 
test acceptance criteria developed in advance. Discrepancies 
in test results shall be handled by the Problem 
Identification Program.  

Oconee will continue to evaluate and improve its testing program.  
All required functions identified in the DBDs are currently being 
reviewed against existing test procedures to ensure that the 
function is being properly verified. If an inadequacy is 
identified, a test procedure shall either be revised or created to 
verify the function.  

The Duke Power Nuclear Generation Department has begun a 
comprehensive review of its testing programs in order to develop a 
system-wide testing philosophy. Oconee Mechanical Systems 
Engineering has the lead in assembling the review team, which is 
to seek out and adopt the best practices and programs from each of 
the three stations and the industry, considering both the 
technical basis and economic implications. Oconee will adopt the 
department's philosophy, which may result in modifications to the 
current Oconee philosophy.  

E. Accident Precursors 

The Duke Power goal is to achieve safe and reliable operation of 
the Oconee Nuclear Station with zero accident precursor events.  
For the current review period, no events have occurred that can be 
classified as accident precursor events.  
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* II. IDENTIFICATION AND RESOLUTION OF TECHNICAL ISSUES 

A. Mechanical Systems Engineering 

A.1 Reactor/Nuclear Fuel 

1. Fuel Performance 

Oconee Nuclear Station is committed to a goal of operations with 
zero fuel defects and has been very successful at starting up each 
fuel cycle with no fuel defects. However, Oconee has consistently 
experienced 1 to 2 mid-cycle fuel failures on each unit. In an 
attempt to determine the cause of these failures and to find a 
means to prevent future failures, a program of root cause 
examinations has begun and will continue for all failed fuel 
assemblies of MK-B8 design or greater. Previous examinations have 
shown a significant contributor of defects for fuel designs 
earlier than the MK-B8 (debris resistant design) has been debris 
fretting.  

ONS has been successful in reducing the number of fuel assemblies 
that require reconstitution. This has been accomplished by placing.  
a large emphasis on redesigning the new core with a replacement 
fuel assembly in the place of the assembly determined to be 
failed. The results of this effort are increased dose savings, 
and radioactive waste reductions by not unnecessarily placing the 
fuel reconstitution equipment in the spent fuel pool.  

For those instances in which a core redesign is impractical and 
fuel reconstitution is required, a new fuel assembly upper end 
fitting design (jointly developed by Duke Power and Babcock & 
Wilcox) has been incorporated in recently purchased lead test 
assemblies, to facilitate ease of assembly/disassembly and recon
stitution. This quick disconnect upper end fitting design allows 
removal of the upper end fitting in approximately one quarter the 
time required with the previous upper end fitting design. In 
addition, the new design does not use guide tube nuts that must be 
discarded after removal. This results in reduced radioactive waste 
and personnel doses received during fuel reconstitution.  

2. INPO Fuel Audit Corrective Actions 

An INPO audit of nuclear fuel handling, fuel reliability, etc. for 
the Oconee Nuclear Station was completed during this review 
period, and the results provided ten opportunities for ONS to 
improve in the area of fuel reliability and spent fuel pool area 
cleanliness. All but two of the corrective actions to these items 
have been implemented. The two remaining items are in the process 
of resolution or are nearing completion.  

3. Foreign Material Exclusion 

Duke Power is aware that foreign material exclusion from the 
Reactor Coolant System is a company-wide concern. To help address 
this concern, a team of individuals has been assembled to look at 
the best practices from all three nuclear sites and to adopt a 
consistent approach that would be applied to all three sites and 
reflected in the Nuclear Site Directives Section 104 
(Housekeeping, Material Condition, and Foreign Material Control).  
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One expected benefit is the removal of inconsistencies seen by outage workers that travel from site to site, and is expected to aid in the reduction of foreign material introduction into the Reactor Coolant System and connecting systems.  

4. Startup Physics Testing Program 

The Gammametrics Wide Range Neutron Detector changeout 
modification continued during this review period, requiring 
adaptation of the Zero Power Physics Testing program to the new detectors. A new B&W Reactivity Measurement and Analysis System (RMAS) has also been purchased during the review period. The new detectors (4 Wide Range and Source Range detectors, in place of 2 old Source Range detectors and 2 old Wide Range detectors) and new reactimeter provide added flexibility and redundancy to Zero Power Testing.  

The implementation of new reload core design methodologies has and is expected to increase the accuracy of predicted core parameters.  Engineering analyses are also underway to facilitate performing certain portions (Power Imbalance Detector Correlation) of Power Escalation Testing during power escalation, thus eliminating 
extensive power holding periods.  

5. Increased Control Rod Drop Times 

Evaluations of routine control rod drop time test data for Unit 2 have indicated a trend for increased drop times, for certain rods.  The recognition of these trends has prompted a program of additional rod drop time testing. Two rods on Unit 1 necessitated additional reactor physics and safety analysis evaluations and changes to the Technical Specifications. Oconee has been investigating the causes of the slow trip times, and has determined a cause to be a build up of RCS corrosion products ("crud") in the ball check area of the thermal barrier assembly in the Control Rod Drive Mechanism (CRDM). This determination was made through inspection and analysis of the slow rod removed from Unit 2. The two Unit 1 control rods which had slow drop times have been removed, along with one additional rod which was trending in the slow direction (but had not exceeded Technical Specification drop time requirements).  

Other B&W reactors are experiencing similar problems with their control rods. In June 1994, four control rod drive mechanisms which were experiencing slow control rod drop times were removed from Three Mile Island Unit 1 for inspection. Upon disassembly of the mechanisms, it was found that RCS corrosion products ("crud") had baked onto the mechanism ball check valves, reducing clearances within the control rod mechanisms and causing some of the ball check valves to stick to two of the drives. In addition, close inspection of all of the ball check valves and their raceways revealed that the crud formed an hourglass shape in the raceway and on the valve itself. This is postulated as an explanation of why some control rod drive mechanisms produced acceptable results during some rod drop time tests, and unacceptable results in a subsequent test.  
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As a result of TMI's findings, Oconee has an ongoing, proactive 
investigation of the potential for similar "crud" buildup on the 
Oconee CRDMs. The three rods which were removed during the Unit 1 
end-of-cycle refueling outage are scheduled for inspection for the root cause of the slow trip times. In addition, Oconee is actively 
communciating and sharing information with the other B&W owners 
regarding causes of slow control rod drop times.  

6. Core Response to Main Steam Line Breaks 

Section 15.13 of the Oconee FSAR evaluates the main steam line 
break accident with respect to the potential for core damage. The 
excessive cooldown resulting from the steam line break can, 
particularly late in core life, insert large amounts of positive 
reactivity. With the conservative assumption that the most 
reactive control rod remains stuck out of the core upon reactor 
trip, there is the potential for a loss of shutdown margin and 
therefore a return to power. Because of the stuck control rod and the colder temperatures in the Reactor-Coolant System loop in contact with the faulted steam line, the core power distribution 
is very asymmetric. The potential for Departure from Nucleate 
Boiling (DNB) exists, because of this highly peaked power 
distribution.  

An ongoing reanalysis of this transient is nearing completion, 
which assesses 

a. The existing margin in the analysis of the event, which 
could be used to increase the design power peaking factors, 
thereby saving fuel costs, and 

b. The impact of feedwater isolation valve closure time on the 
core response.  

7. Independent Spent Fuel storage Installation (ISPSI) Audit 

The Duke Power Regulatory Audit Group performed a review of the Independent Spent Fuel Storage Installation (ISFSI) at Oconee during the review period. This review evaluated functional and operating limits, procedures and instructions, Technical Specification surveillance, fuel transfer activities, and qualifications of personnel. No concerns were identified by the review.  
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A.2. Primary Systems 

1. Reactor Building Cooling Units (RBCUs) 

Over a period of years, the thermal performance of the original 
RBCU cooling coils had degraded, resulting in a relatively small 
margin in the design post-accident cooling capacity. In addition, 
leaks of the LPSW cooling water were occurring at the junction of 
the coils and the coil headers, requiring a significant amount of 
maintenance and potentially jeopardizing post-accident containment 
integrity. As a consequence, a modification is currently underway 
to replace all of the RBCU cooling coils. The modification (NSMs 
ON-12963, ON-32963) has been completed for the Units 1 and 3 
RBCUs, with the Unit 2 modification (NSM ON-22963) scheduled to be 
performed during the upcoming refueling outage in October 1994.  
The replacement coils will ensure that substantial margin in 
design cooling capacity will be obtained. In addition, the new 
coils have a waterbox header design which prevent the same type of 
LPSW leaks from occurring, and the tube design will allow easier 
water-side cleaning of the coils.  

Cleaning and inspection of the RBCUs is performed as required 
during unit operation and during refueling outages. Monitoring and 
testing relies upon relative humidity, temperature, and flow 
instrumentation which is installed inside containment and the 
penetration rooms for remote monitoring of air and service water 
parameters. Collected test data are used to model performance with a computer program, and the results are documented. In addition, 
theon-line performance monitoring allows determination of each 
RBCU's post-LOCA heat removal capacity at any time.  

2. Reactor Coolant System (RCS) Pressurization, Heatup and Cooldown 
Limitations 

The RCS pressurization, heatup, and cooldown restrictions in the 
Technical Specifications specify those limiting conditions for 
operation of RCS components (RCS pressure, RCS temperature, 
heatup/cooldown rates, numbers of reactor coolant pumps operating, etc.) which must be met to ensure safe reactor operation.  
Revisions to all three units' Technical Specification limitations 
were developed by B&W, to account for the effects of reactor 
vessel aging and embrittlement during continued operations. The 
revised limitations provide limitations of operation to 21 EFPY, 
19 EFPY, and 21 EFPY for Units 1, 2, and 3, respectively. A 
proposed change to the Oconee Technical Specifications was 
developed to revise the Units 1, 2, and 3 pressurization, heatup 
and cooldown operating restrictions. The changes to the Technical 
Specifications were subsequently approved by the NRC.  

An ongoing re-evaluation of indication uncertainty allowances 
applied to the pressurization, heatup and cooldown pressure/ 
temperature limits curves was completed, and the results have been incorporated into limit curves in station procedures. Changes were also made to station procedures to reduce the pressure at which an LPI pump can be started during the cooldown, so that LPI cooler design pressures are not exceeded.  
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3. Low Temperature Over-Pressurization Protection 

The Low Temperature Over-Pressurization Protection (LTOP) issue 
involves protecting the reactor vessel from over-pressurization 
transients while at low temperatures. Revisions to the Units 1, 2, 
and 3 LTOP pressure/temperature limits curves were developed to 
account for the effects of reactor vessel aging and embrittlement 
during continued operations. The revised limit curves provide LTOP 
pressure/temperature limitations of operation to 21 EFPY, 19 EFPY, 
and 21 EFPY for Units 1, 2, and 3, respectively. An engineering 
analysis was performed to update the Units 1, 2, and 3 LTOP 
operating restrictions accordingly. A proposed change to the LTOP 
Technical Specification was developed to revise the Units 1, 2, 
and 3 limit curves and to expand and revise the bases. The changes 
to the Technical Specification were subsequently approved by the 
NRC in 1994.  

An ongoing re-evaluation of indication uncertainty allowances 
applied to the LTOP pressure/temperature limits curves was 
completed, and the results have been incorporated in LTOP 
pressure/temperature limit curves in station procedures.  

4. Containment Response to High-Energy Line Breaks 

The current licensing bases for the containment response to high
energy line breaks are the analyses performed by B&W in the early 
1970s, as described in the Oconee FSAR. Since the initial 
licensing of Oconee, numerous issues have been raised, including 
the performance requirements for the Low Pressure Injection (LPI) 
coolers, the Reactor Building Cooling Units (RBCUs), and the 
Reactor Building Spray (RBS) System. In addition, assumed initial 
conditions incorporated in the original analyses have been 
questioned.  

In order to address the many issues relating to the containment 
response to high-energy line breaks, a program has been undertaken 
to create a new analytic basis for Oconee. A new analytic 
methodology has been developed for analyzing LOCA transients, MSLB 
transients, and post-accident containment response. A topical 
report on the new methodology, and the associated accident re
analyses, were submitted to the NRC in August 1993. The NRC review 
of the topical report is nearing completion. Revisions to the 
Oconee Technical Specifications are being developed to account for 
the new analytic basis.  

One specific high-energy line break is a Main Steam line break 
(MSLB) or a Feedwater (FDW) line break inside containment. During 
the reanalysis of the MSLB inside containment, it was discovered 
that the original B&W analysis did not account for the transfer of 
energy stored in the RCS structures during the blowdown of the 
steam generators to the containment atmosphere. The containment 
response reanalysis identified that the containment pressure could 
exceed the 59 psig design basis pressure. Subsequent evaluation of 
the post-accident conditions revealed that the higher containment 
atmosphere temperature and pressure would not exceed the 
environmental qualification limits of equipment located within 
containment nor threaten containment integrity. As a consequence 
of the results of the reanalyzed containment response for a MSLB 
inside containment, a modification for installing a main feedwater 
valve isolation system is being developed.  
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5. High Pressure Injection Line/SBLOCA Design Basis 

NRC regulations require analysis of a complete spectrum of LOCAs 
to ensure that the 10 CFR 50.46 acceptance criteria are met. One 
break location that has been evaluated is the severance of a High 
Pressure Injection (HPI) line. This break is of particular 
interest, because of the loss of HPI injection flow along with the 
loss of primary coolant out of the break. A review of the 
assumptions used in the small break LOCA (SBLOCA) analysis 
determined that the Oconee Technical Specification regarding HPI 
flow did not support the analysis.  

The option chosen for resolution of this discrepancy is to revise 
the ONS Technical Specification to require all three HPI pumps to 
be operable during power operation. With all pumps operable, there 
is sufficient HPI flow capability to offset leakage through a 
SBLOCA. Babcock & Wilcox (B&W) expects to complete the analytic 
basis for the Technical Specification change by the end of 1994.  

6. Integrated Leak Rate Test (ILRT) 

Continued improvements in the ILRT (including the test procedure, 
depressurization flow path, and data acquisition) have produced 
two new ONS test duration records. The Unit 1 test was performed 
at 60 psig and was completed in 44 hrs. The Unit 2 test was 
performed at 60 psig and was completed in 42 hrs.  

7. Containment Isolation 

The Containment Isolation DBD has been approved. Each penetration 
has been reviewed for compliance with the new DBD.  

8. High Pressure Modifications to the Units 1 & 2 Low Pressure 
Injection (LPI) System 

Modifications (NSMs ON-12861, ON-22861) have been implemented to 
upgrade pressure capabilities of the "A" train of LPI on Units 1 & 
2. The modifications included replacement of channel heads on the 
"A" LPI coolers for each unit, addition of some high pressure 
bypass piping on the suction side of the pumps, and replacement of 
some of the piping between the pumps and coolers with higher 
pressure piping. These modifications provide a second mode of 
cooldown, commonly referred to as the High Pressure Mode, as an 
alternative to the Switchover Mode when Reactor Coolant System 
pressures exceed about 125 psi. The High Pressure Mode is now the 
preferred method for normal cooldown of these units. This is 
viewed as an enhancement to our shutdown safety margin, as it 
provides a backup train for decay heat removal during early stages 
of cooldown.  

9. Upgrades of LPI System ECCS Valve Power Supply, Controls, and 
Instrumentation 

Modifications (NSMs ON-12870, ON-22870, ON-32870) have been imple
mented to upgrade power supplies, controls, and position 
indication for several ECCS valves in the LPI system from non
safety to safety grade sources. The modifications included the 
decay heat cooler outlet throttle valves for all three units 
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(1,2,3LP-12 & 14) and the hot leg suction isolation valves for 
Units 2 & 3 (2,3LP-3). The upgrade on the throttle valves was to 
bring those valves into conformance with design philosophy for 
providing safety power to valves whose function is required in the 
sump recirculation mode but whose accessibility is hindered by 
location in hostile environments. The upgrade on the hot leg 
suction isolation valves was implemented to provide an alternative 
to the boron dilution flow verification line (through 2,3LP-108 & 
109). Use of this line could have resulted in excessive radiation 
exposure to personnel. This problem has now been eliminated.  

10. Additional Flowpath for Post-Accident Boron Dilution 

Credit for an additional boron dilution flowpath has been added 
for Units 1 & 2. Duke Power has obtained from Babcock & Wilcox an 
analysis which shows that internal gaps in the vessel will provide 
adequate flows to prevent post-LOCA boron concentration and 
crystallization problems. This passive flowpath provides the 
Oconee units with three boron dilution flowpaths (the other two 
are active), of which two must be operable for unit operability.  
Efforts are underway to verify vessel internal design clearances 
inside the Unit 3 vessel so that credit can be taken for the 
third, passive flowpath on that unit as well.  

11. Equipment Enhancements for Inter-system LOCA Leakage Testing 

Oconee has implemented minor modifications to install permanent 
pressurization tubing for the performance of the Inter-system LOCA 
leakage tests on valves CF-11, 12, 13, & 14 and LP-47 & 48, as 
required by station Technical Specifications. The tubing runs 
from the RCS to two connection points in the Core Flood System 
piping, to provide a pressurization source for the test. This is 
a safety enhancement which replaces the use of temporary hoses and 
fittings which were prone to leaks and failures, placing test 
technicians at risk of injury and/or contamination.  

12. Implementation of Quarterly Surveillance of LPI System Pressure 

Oconee has implemented quarterly surveillance (pressure measure
ments) of the LPI System lines downstream of valves 1,2,3LP-17 & 
18. This is an enhancement to the Inter-system LOCA testing 
already in place. Its purpose is to ensure that small leaks within 
Technical Specification limits do not result in excessive 
downstream pressures on the motor-operated valves (MOV's), which 
could result in the valves' differential pressure limits being 
exceeded. This was a voluntary measure, not required by Technical 
Specifications, IST, or regulatory commitment. It is viewed as a 
validation of the effectiveness of our Inter-system LOCA leakage 
methodology.  

13. Integrated LPI System Valve Leak Testing for IWV Requirements 

Drain valves have been installed to permit leakage testing of the 
borated water storage tank (BWST) supply check valves, LP-29 & 30 
for Units 1 & 3, and leak testing has been implemented on those 
units per IWV requirements. Similar modification and subsequent 
testing will be implemented on Unit 2 during the upcoming 
refueling outage. IST requirements have previously been satisfied 
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by a disassembly/inspection program as permitted by Generic Letter 
89-04. The testing program should permit us to meet the original 
IWV intent at less cost than the disassembly/inspection process.  

14. Spent Fuel Pool/Fuel Transfer Canal Water Clarity 

Spent Fuel Pool and Fuel Transfer Canal water clarity has been a 
concern of the fuel handling crew. Reduced water clarity makes 
identification of fuel assemblies more difficult during refueling 
operations. To improve water clarity during the fuel handling 
operations, several efforts are presently underway to improve 
water clarity in the spent fuel pool and refueling canal areas. In 
conjunction with this work, Oconee is trying to address some 
related ALARA concerns.  

The problems seem to have a common cause, namely impurities in the 
vessel, canal, fuel pool, BWST, BHUT, etc. which are apparently 
being moved from place to place during refueling operations. Work 
will entail contracting with a vendor to do a one-time turnkey 
cleaning of the pool, followed up by in-house cleaning as needed 
with specially procured vacuum/filtration equipment. This will be 
augmented with procedural changes to maximize utilization of 
installed filtration equipment. Also being considered is a 
chemical treatment process which would assist in the suspension of 
particulates for ease of filtration and dissolving of impurities 
which have deposited or plated out in film layers at certain 
locations within the system.  

15. core Flood Full Flow Dump Testing 

As part of Oconee's increased emphasis on system testing, a core 
flood tank full flow dump test has been implemented. The test is 
used to simultaneously verify the functionality of Core Flood 
System check valves, along with verifying the Core Flood System 
design function at full flow conditions. This test supplements the 
partial stroke exercising of these valves (commonly called the 
"burp" test). The implementation of the new test reflects the 
Oconee philosophy of employing an integrated system testing 
approach, as well as component testing, to ensure system 
functionality.  

16. High Pressure Injection System Flow Testing Enhancements 

During the review period, several enhancements have been made to 
flow testing of the High Pressure Injection (HPI) System. In 
particular, flow testing now addresses: 

a. Runout testing of HPI pumps at low RCS pressure; 

b. Verification of HPI pump head and system pressure losses for 
HPI pump head curve verification at high end flow rates; 

c. Analyzing flow imbalances within the injection loops and 
subsequent verification of adequate emergency flow rates.  

The implementation of these testing enhancements reflect Oconee's 
ongoing efforts to evaluate and improve its testing program.  
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A.3- Secondary Systems 

1. Standby Shutdown racility (3sr) 

Extensive testing of various SSF Systems has been performed to ensure the capability of the SSF to perform its design functions.  In addition, various modifications have been made to enhance the abilities of the SSF systems to perform their design functions and to allow full testing of the system functions: 

SSF Auxiliary Service Water System 

SSF Auxiliary Service Water (ASW) pump discharge throttle valves 1,2,3CCW-268 were replaced (NSM ON-52882) with enhanced throttle valves to improve the flow control provided by the SSF ASW System to an affected Unit's SG's during an.SSF Event. Performance testing of the new throttle valves was done prior to their installation to verify the throttling function of the valves.  

A test line was installed in the SSF ASW System that allows the discharge flow of the SSF ASW System to discharge to the SSF sump pumps. This modification provides the capability for a high velocity reverse flow test of each Unit's EFW "B" train piping through the SSF ASW piping and through valves 1,2,3CCW-268 in reverse to the yard drains. A high velocity reverse flow test was successfully performed on Unit 1, in June 1994, using this test line.  

In order to verify that an open flow path exits through valves 
expected accident flow rate was put into existing procedures.  Units 1 and 3 tests were completed during startups from refueling.  The Unit 2 test is planned for the next refueling outage, in October 1994.  

A test was performed with the SSF ASW pump, the SSF Diesel Service Water pump, and the SSF HVAC Service Water Pump operating 
simultaneously to look at suction piping pressure losses under maximum flow conditions. Planned engineering evaluations will correl-ate this data to SSF event conditions.  

In addition , the abilities of selected SSF valves to distribute flow equally between the Unit 1 steam generators were evaluated and verified, based on performance data taken during the June 1994 refueling outage.  

SSF Reactor Coolant Makeup System 

The design basis review for the SSF Reactor Coolant Makeup System has discovered discrepancies between system intent, the capability of the design, and basic method of operation. These differences are being documented and resolved using the PIP process.  

The Unit 1 SSF Reactor Coolant Makeup (RCMU) System letdown orifice, in the flow return line to the Units 1 and 2 Spent Fuel Pool (SFP), was replaced. The replacement ensures that the flow rate which the new orifice is capable of passing is greater than or equal to the flow rate which the SSF RC Makeup pump is capable of delivering. In addition, the SSF RCMU pumps test start 
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circuitry has been modified to improve reliability, and various instrumentation has been upgraded to improve indication 
accuracles.  

2. OTSG Recirculation Pump and Control System 

The original Once-Through Steam Generator (OTSG) recirculation 
pumps had proven unreliable and required frequent maintenance, 
causing delays in placing the OTSGs in wet layup. In addition, the original control system required excessive manpower requirements to operate.  

During the review period, the OTSG recirculation pump has been replaced on all three units (NSMs ON-12814, ON-22814, ON-32814).  Additional instrumentation and controls have been installed in close proximity to the pumps for enhanced ease of operation.  

3. Condensate System Enhancements 

By the end of the review period, QA Condition 1 controls will have been installed on all three units, that will close valves C-176, C-187, and C-192 when the upper surge tank (UST) level decreases below 7 feet. These modifications are being made to assure an adequate level is maintained in the UST for Emergency Feedwater (EFW) pump operability. The modification has already been installed on Units 1 and 3 (NSMs ON-12911, ON-32911), with the installation on Unit 2 (NSM ON-22911) planned for the upcoming refueling outage (October 1994).  

Individual condenser boot seals have been replaced due to age.  
Frequently uncoupling of the POWDEX System filter connectors had been occurring, allowing resin to escape the POWDEX cells and clogging the resin trap. This situation necessitated frequent cleanings of the resin trap. During the last outage of each unit, the POWDEX filter connectors were replaced. The replacement connectors have significantly reduced the amounts of resin lost from the filters. The resulting benefits have been reduced out-ofservice time for the POWDEX system, reduced resin trap cleaning time, and improved secondary water chemistry control.  

4. Thermal Performance 

Engineering has ongoing efforts to maintain and enhance the thermal performance of the Oconee units. Several activities during the review period that have led to enhanced thermal performance 
and thermal performance monitoring are discussed below.  

Thermal performance monitoring has been improved during the last year. A detailed monitoring software package has been developed which compares several hundred computer point values to established acceptable limits. Any value outside of its acceptable limit is identified for detailed investigation. The software also provides a convenient trending tool for both daily and historical data. A third feature of the software is a daily-corrected gross unit MWe output specifying the effect of major parameters.  
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The Unit 1 Moisture Separator Reheater (MSRH) tube bundles have 
been replaced during the review period, resulting in an increased 
unit output of about 10 MWe (NSM ON-12854).  

Engineering has determined that one benefit of improvements in 
secondary feedwater chemistry is the ability feed the drain flow 
from one of the two MSRH Drain Tanks to the D Flash Tank, rather 
than dumping the flow to the condenser. This has increased each 
unit's generating output 2.5 - 3 MWe. Additional testing is being 
performed to determine if the flow from both MSRH Drain Tanks can 
be fed forward. A cost benefit analysis is being performed to 
determine if it is beneficial to pump the flow from one MSRH 
forward to the C Flash Tank, instead of the D Flash Tank.  

5. Emergency Feedwater Pump Actuation Circuitry 

Several reactor trips occurred after the Emergency Feedwater (EFW) 
pump initiation, Anticipatory Reactor Trip System (ARTS) 
actuation, and Anticipatory Trip without SCRAM (ATWS) Mitigation 
System Actuation Circuitry (AMSAC) setpoints were raised from 750 
psig to 800 psig.  

The "D" Heater Drain Pumps have been destaged on all three units.  
Following destaging and testing of the "D" Heater Drain Pumps, the 
setpoints for low feedwater pump discharge pressure were reduced 
to 770 psig. No reactor trips have occurred after the setpoint 
change.  

The long term resolution for prevention of reactor trips due to 
spurious actuation of low feedwater pump discharge pressure 
switches is still under evaluation.  

6. Emergency Feedwater Piping Overpressurization 

A problem was identified with the EFW pumps' discharge pressure 
exceeding piping design pressure while operating at minimum flow 
conditions.  

The Motor Driven EFW Pumps discharge pressure will be reduced by 
the addition of automatic recirculation control (ARC) valves.  
These valves will allow more flow to be directed to the 
recirculation line, thereby reducing pump discharge pressure. The 
Unit 2 modification (NSM ON-22926) is scheduled to be performed 
during 2EOC14 (October 1994). The Unit 3 modification is scheduled 
to be performed during 3EOC15. The Unit 1 modification is 
scheduled to be done during 1EOC16.  

The Turbine Driven EFW Pump overspeed trip has been reduced from 
4650 rpm to 4250 rpm to reduce the overpressure. The installation 
of ARC valves (similar to the motor driven EFW pumps) will be 
evaluated following modification of the motor driven EFW pumps.  

7. Turbine Driven EFW Pump Cooling Water Supply 

The backup cooling water supply from the High Pressure Service 
Water (HPSW) system has been upgraded on all three units (NSMs ON
12921, ON-22921, ON-32921). Separate dedicated supplies have been 
installed for the pump bearing cooling jackets and the pump oil 
cooler. This upgrade eliminated the problem of low HSPW cooling 
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water flow to the pump oil cooler.  

9. Main Feedwater Pump Discharge Pressure Switches 

The pressure switches used by the EFW pumps and the Reactor 
Protection System (RPS) have failed due to diaphragm ruptures and 
water intrusion in the switches. These switches have been replaced 
on Units 1 and 3. Switches that have failed on Unit 2 have been 
replaced. The remaining switches will be replaced during the 
upcoming refueling outage (October 1994).  
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A.4. Balance of Plant Systems 

1. Control Room Ventilation System (CRVS) 

The Units 1&2 CRVS experienced periodic difficulties in meeting 
Technical Specification requirements to pressurize the Units 1&2 
control room with respect to all adjacent zones. Extensive 
inspections and testing revealed that the difficulty in 
maintaining control room pressure was related to significant air 
leakage from the main supply and return ductwork for the CRVS.  
After various options were explored, the ductwork was replaced in 
February 1994 (NSM ON-12964). Since that time, the ability to 
pressurize the Units 1&2 control room has exceeded expectations.  
The control room can be pressurized to greater than 0.25 inches 
w.g. with respect to all adjacent zones, and greater than 0.4 
inches w.g. with respect to some individual zones. Previously, 
difficulty was experienced in obtaining 0.1 inches w.g. with 
respect to all adjacent zones.  

2. Penetration Room Ventilation System (PRVS) 

The Penetration Room Ventilation System is marginal in its ability.  
to maintain the penetration room at a lower pressure relative to 
the rest of the Auxiliary Building and the outside atmosphere, as 
required by Technical Specifications. Ongoing inspections of the 
PRVS are being performed to determine ways to improve the system 
capabilities. Already, additional sealing has been added to the 
penetration rooms' metal walls, in order to reduce air in-leakage.  
To assist in testing requirements and in ensuring optimum system 
performance, an additional testing manometer has been added to 
Unit 1. Installation of similar testing manometers on Units 2 and 
3 are planned for the near future. PRVS testing procedures are 
being revised to incorporate the added testing benefits (increased 
measurement accuracy and additional test points) provided by the 
new manometers. Additional improvements to the PRVS are being 
explored at this time.  

3. Service Water Systems Design Basis Issues 

During the review period, new design basis documents (DBDs) have 
been published for the Low Pressure Service Water (LPSW) and the 
High Pressure Service Water (HPSW) Systems. In addition, existing 
documents for the Condenser Circulating Water (CCW) System and the 
CCW Structures have been updated and improved. Design basis 
questions or inconsistencies identified while developing these 
documents have been addressed or are being tracked until 
resolution.  

Despite the extensive efforts to compile and document the service 
water systems design bases, further improvements are needed.  
Through the development and review of DBDs and licensing 
documents, system testing, SITAs, and the Service Water Systems 
Inspection, several design basis inconsistencies and weaknesses 
have been identified.  

With the issuance of the Station Blackout (SBO) SER and the recent 
revision of the Oconee FSAR, the DBDs have been recognized to be 
in conflict with the credited SBO mitigation method. All design 
documents need to be reviewed to verify consistency, and efforts 
have begun.  
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Valve LPSW-139 is a normally open seismic boundary valve that must 
close to form a system boundary. The current valve type and 
system configuration does not meet the testing requirements of the 
Generic Letter (GL) 89-10 program. An urgent modification (NSM ON
52972) is being initiated that will install a bypass around LPSW
139. The bypass loop will become the normal supply path to the 
non-essential header loads, which will incorporate a new seismic 
isolation valve in full compliance with all GL 89-10 testing 
requirements.  

The NRC documented several concerns with flashing of LPSW cooling 
water downstream of the RBCUs during accident conditions. To 
support the current operability evaluation, B&W is being 
contracted to do a two-phase flow analysis. Their calculation will 
address the potential for a condensation-induced water hammmer and 
provide a two-phase multiplier as a function of flowrate. Oconee 
currently has a NRC committment to install an orifice downstream 
of the RBCUs to prevent two-phase flow. B&W's calculation will 
also confirm the need for this orifice or determine if the current 
RBCU discharge piping configuration is acceptable.  

As a result of the recent service water inspection, Oconee has 
clarified its design basis. Oconee's licensing position is that 
(1) a LOCA/LOOP is not concurrent with a seismic event, (2) a 
single failure is not postulated with a seismic event, and (3) a 
seismic event does not result in a LOOP (Loss of Offsite Power).  
Note that these licensing positions are currently under review by 
the NRC. All of these licensing issues are relevant to the single 
seismic boundary valves, LPSW-139 and 3LPSW-45, that isolate the 
non-essential header. Oconee's previous licensing position 
postulated the simultaneous occurance of a LOCA/LOOP and seismic 
event that must meet single failure criteria. Safety-related power 
has recently been added as an enhancement to valves LPSW-139 and 
3LPSW-45. It is Oconee's position that this modification was done 
as an enhancement to the original plant design, since Oconee's 
design basis is that a seismic event does not result in a LOOP.  

4. Emergency cCH System Supply to the LPSW System 

During a loss of off-site power (LOOP) event, the ECCW system is 
designed to provide suction to the LPSW pumps via siphon flow for 
up to 1.5 hours, until a CCW pump is manually restarted by the 
operators. Several enhancements to the ECCW system have been 
implemented and others are planned: 

A self-initiated audit identified concerns with non-seismic piping 
that connect with the seismically-designed ECCW piping.  
Subsequently, single failure vulnerabilities were identified. To 
resolve these concerns, non-seismic piping in the Vacuum System 
has been isolated from the ECCW System piping. A Selected Licensee 
Commitment has been created to isolate non-seismic piping in the 
Equipment Cooling System when appropriate and to establish 
administrative controls to maintain single failure protection for 
the ECCW System. All three units' CCW systems are normally cross
connected to provide redundancy. Also, a modification has been 
installed on each unit to further enhance single failure 
protection. This modification prevents a postulated single failure 
of an electrical relay from causing CCW pump discharge valves to 
spuriously close, thus interrupting siphon flow on that unit.  
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To further enhance the quality standards and the design basis for 
the ECCW System, additional modifications and analyses are being 
planned. This is expected to involve adding nuclear safety-related 
pumps to supply cooling/seal water to the CCW pumps (NSM ON
52932). Also, the controls for the CCW pumps and pump discharge 
valves will be upgraded to meet QA Condition 1 (nuclear safety
related) design criteria. A modification is planned to provide 
automatic restart of one CCW pump per unit after a LOOP to 
eliminate reliance on siphon flow. Although the CCW pumps, pump 
motors and pump discharge valves were not originally purchased to 
QA Condition 1 standards, they will be reviewed to verify that 
they can be qualified for QA Condition 1 service.  

5. Hydraulic Modeling of Service Water Systems 

Through integrated system testing, hydraulic models of the LPSW 
system have been and are continually benchmarked. Additionally, 
hydraulic models of the CCW and HPSW systems have been developed.  

Tasks remaining are the incorporation of system test data to 
benchmark the CCW model and to develop and identify existing tests 
of the HPSW system which can be used to benchmark the HPSW model.  
The benchmarking process is a continual process of test data 
gathering, model benchmarking, system performance prediction, 
followed by more system flow testing.  

6. Service Water System Testing 

Before 1992, Service Water system testing consisted primarily of 
individual component testing such as valve and pump testing and 
some system testing for the Emergency CCW system. Beginning in 
the fall of 1992, LPSW system testing was developed to demonstrate 
certain portions of the LPSW design basis. Since that time, the 
LPSW System Flow test has evolved into a fully integrated test 
including interfaces with Emergency CCW, CCW and Instrument Air.  
This test is performed on a refueling basis and demonstrates many 
portions of the service water design basis, provides information 
for flow model maintenance, facilitates monitoring of potential 
system degradation, and performs system flow balancing. In 
general, testing of service water systems is being examined and 
upgraded to more closely test system design bases and to more -
accurately test parameters important to safety. This process will 
continue on all service water systems.  

7. LPSW Flow to LPI Cooler Problems 

Several problems have been discovered in this LPSW sub-system in 
the last several years. Initial problems with the flow control 
valves (as discussed in the last SALP engineering self evaluation) 
were addressed with a piping re-route modification which has now 
been installed on all 3 units. In the process of the system 
testing (above) and the design/installation of the modification, 
it was discovered that it was possible to send too much LPSW flow 
to these coolers. This problem was resolved through testing and 
the installation of travel stops on the flow control valves.  
Another problem discovered during testing and design basis review 
was that it is necessary to perform a flow reduction of LPSW to 
the LPI coolers from the automatic position the Engineering 
Safeguards (ES) system initiates following an accident. This is a 
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flow balancing technique required to assure that all loads 
important to safety get the needed cooling. To perform this 
reduction, it was necessary to change the operational mode of the 
"ES" valves to allow them to be throttled and to provide Reg Guide 
1.97 instrumentation to guide the operators. Following the 
installation of these modifications, it was discovered that the 
new piping configuration still did not solve all the flow problems 
and flow-induced vibration existed downstream of the flow control 
valves. Investigation continues on this problem.  

8. Pipe Degradation Due to Aging, corrosion, Silting and Biofouling 

The Raw Water Working Group has addressed these problems by 
publishing an expanded Service Water Program Manual and upgrading 
monitoring and inspection programs. Replacement of small diameter 
piping has been escalated and most of the small diameter piping 
important to safety has been replaced. An initial flush and video 
inspection of a section of large bore buried piping was performed 
in the fall of 1993. This was performed to gather information to 
determine how much inspection was needed in the future. The pipe 
was in good condition, and no expansion of this program is 
planned. This inspection will be repeated only for the section 
already studied.  

9. CCW/Continuous Vacuum Priming System Performance 

Several performance issues related to the Continuous Vacuum 
Priming (CVP) System have been identified and are being addressed.  

Numerous failures of Nash Floating Ball check valves (at the 
interface of the CCW and CVP Systems) have been observed.  
Investigations have determined that the CCW System pressure should 
never be high enough to cause the observed damage. In an effort to 
determine the root cause of the observed damage, rressure 
indication instrumentation has been installed to monitor and 
collect system pressure data. The collected data will also be used 
to determine if CCW valves CCW-1 through CCW-6 [condenser outlet 
waterbox valves] can adequately respond to actual system 
conditions. During the last Unit 1 refueling outage (June 1994), 
all of these valves were observed to have experienced some damage.  

A system test of the Emergency Steam Air Ejectors (ESAE) was 
performed, when no recent ESAE test documentation could be 
located. The test verified proper operation of the ESAE and that 
the ESAE could maintain the required vacuum. Automatic initiation 
circuitry was also verified to operate properly, during the same 
test.  
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B. Electrical Systems/Equipment 

B.1 Power Systems/Equipment 

1. Switchyard oversight Committee 

Within this SALP review period, a Switchyard Oversight Committee 
has been established to provide overview and guidance for 
switchyard activities, which involve multi-department/site 
interfaces, at Duke's three nuclear stations. Additionally, 
Generation Services Division (GSD) has been assigned sole 
responsibility for switchyard maintenance support activities.  

The nuclear station switchyards are important as a source of plant 
auxiliary power. At Oconee, a portion of the 230KV switchyard is 
in the overhead emergency power path from Keowee.  

The purpose of the Switchyard Oversight Committee is to address 
"switchayrd activities including maintenance, engineering, and 
operations to promote reliability, availability, and the safe and 
economical operation of Duke Power's three nuclear generating 
stations".  

The membership is made up of representatives from each of Duke 
Power's three nuclear plants, Power Delivery personnel, 
GSD-Diversified Technologies, Nuclear Services and Transmission 
Control Center. Each site representative is expected to establish 
a close working relationship with all groups both onsite and 
offsite and to serve as point contact for switchyard issues and 
events. This committee will insure that consistency between the 
three plants is established and maintained.  

Some of the issues that the committee plans to address in 1994 are 
the following: 

a) Development of generic switchyard procedures.  

b) To review spare parts inventory and establish parts 
inventory levels for switchyard equipment.  

c) To address Duke/Vendor issues and bulletins which are 
utility related for applicability to nuclear switchyards.  

d) Establish an insulator inspection program for each 
switchyard.  

e) To insure that all switchyard activities are included in 
Work Management System. This will allow each site to track 
and trend all activities affecting switchyard issues.  

2. Keovee Overhead Power Path Insulator Inspection 

Engineering responded to the notification that portland cement 
used in the assembly process of insulators used in the Keowee 
overhead power path that portland cement used in the assembly 
process could possibly cause a cracking of the ceramic insulator.  
The insulators on the Keowee Overhead line and the insulators for 
the power path to the Yellow Bus were inspected. No defective 
insulators were found during this inspection. The inspection of 
the remaining insulators for Oconee Units 1, 2, and 3 Startup bus 
lines will be completed during innage 59.  
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3. 230KV Primary Line Protection Upgrade 

The primary line relaying for the Dacus Black and White, Oconee 
Black and White, Jocassee Black and White and Calhoun Black and 
White power lines were replaced with new digital systems using the 
current-differential relaying scheme. Although the old system was 
adequate for the protection of the switchyard lines, replacement 
was needed since improved systems had been developed. This system 
provides high speed line fault protection, direct transferred 
tripping, and continuous channel monitoring. The communication 
channels for each line, which transmits and receives data for line 
fault protection is through our microwave communication network.  
The replacement of the line relaying will continue to provide 
reliable service and fast clearing time for all line faults.  

4. Battery Chargers And Inverters 

Battery chargers in the 230KV and 525KV Switchyards and Keowee 
have been replaced. Battery charger replacements in Unit 1 are 
underway and are scheduled for completion before Unit 2 EOC-14.  
All vital and essential inverters in Unit 1 have been replaced, 
and the Keowee inverter is scheduled for replacement before Unit 
2 EOC-14. Unit 2 and 3 charger and inverter replacements will 
follow. These replacements are an effort to eliminate 
difficulties in obtaining replacement parts, improve equipment 
reliability, and enhance operating capability.  

5. Electric Power System Calculations And Design Basis Documents 

Several major calculations to document the adequacy of the Oconee 
power systems were completed during this review period. Among 
these are the Generic Letter 89-10 MOV voltage adequacy 
calculations, plant 125VDC safety-related load voltage adequacy 
calculation, power system voltage adequacy from Keowee via the 
overhead path, and single failure analysis of Keowee when 
generating to the grid. Several such calculations are also 
underway, including Keowee voltage regulator settings, a major 
revision to the Oconee relay and breaker coordination calculation, 
and vital 120VAC instrumentation and control voltage adequacy.  
Also completed were the Keowee 125VDC System, the 
4160/600/208/120VAC SSF Power System, and 120VAC Vital I&C Power 
System Design Basis Documents. The SSF 125VDC Power System Design 
Basis Document is being written.  

6. High Voltage Transformer Bushing Replacement 

To improve reliability and resolve the issue of obsolete parts, 
"U" type high-voltage bushings on the Auxiliary, Unit 3 Main, 
Start-up and Keowee's Main transformers have been or will be 
replaced with A.B.B. "0 Plus C" Bushings. Transformers 
T1,T2,T3,CT1,and CT3 "U" type bushings have already been replaced.  
Unit 3, CT3, CT1235, and Keowee's Main Transformer bushings remain 
to be replaced.  

7. Addition of Degraded Grid CCVT And Replacement of External Grid 
CCVT 

A modification is under way to add new high accuracy Coupling 
Capacitor Voltage Transformers (CCVT) for the 230KV degraded grid 
system and replace the existing CCVT for the external grid trouble 
protection system. This will correct several concerns by lowering 

22



ItI 

the degraded grid setpoints, correct imbalance problems, and 
reduce the impact of the contingencies that System Planning has to 
consider to ensure adequate voltage in the 230KV Switchyard.  
The modification is scheduled to begin in Innage 60.  

B.2 Instrumentation and Controls Systems/Equipment 

1. Low Pressure Service Water (LPSW) Flow to High Pressure Injection 
(BPI) Motor Bearing Coolers 

A modification, NSM-12971, replaced the flow instruments on Unit 1 
measuring LPSW flow to HPI Motor Bearing Coolers. This 
modification made this important equipment more reliable and 
reduced the personnel radiation exposure involved in testing this 
equipment. Units 2 and 3 will be modified at the next refueling 
outage.  

2. Core Flood System Instrumentation 

After installation of Regulatory Guide 1.97 instrumentation on 
this system, improved instrument resolution was provided, however, 
performance problems were encountered. Engineering immediately 
evaluated the entire system and discovered design flaws with the 
transmitter application and the tubing/piping associated with 
them. Minor modifications to resolve these problems have been 
implemented on all three units with system performance greatly 
enhanced.  

3. Condenser Cooling Water (CCW) System Relay Fire 

During this review period, one major event was a relay fire in the 
Unit 3 CCW control circuitry which challenged operability of the 
Emergency CCW System. Engineering quickly responded to both 
determine operability and develop a plan for repairing the 
equipment with the unit on line. The repair work was successfully 
completed without affecting unit operation or any required 
features of the Emergency CCW System. The root cause of the two 
relay failures was a random failure of the first relay and damage 
to the second relay caused by the failure of the first one.  

B.3 Electronic and Monitoring systems/Equipment 

1. Control Rod Drive Read Fan Replacement 

During this past Unit 1 refueling outage, Control Rod Drive (CRD) 
Head Fan replacement began due to the high failure rate of the 
previous fan. The function of these fans is to draw airflow 
through the service structure which keeps the CRD cabling, 
position indication tubes, and mechanisms from heat related 
degradation. The new fan has a greater horsepower motor with the 
fan blades set with a pitch that will double the amount of air 
flow through the CRD service structure. Replacement and repair of 
the fans is simpler due to the design of the fan housing and the 
way it mounts to the service structure. Also, the new fans are 
being supplied at a fraction of the cost of the replacement fans.  
Through increased reliability, greater air flow, easier 
replacement and repair, and reduced costs the new fans will be a 
great benefit from a maintenance aspect as well as extending the 
life of the CRD equipment.  
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2. Reactor Building Normal Sump Level Transmitter Repair 

Due to a manufacturer's design problem, the Reactor Building 
Normal Sump Level Transmitters have been inoperable. Working with 
the manufacturer (Fluid Components Inc.), a method was determined 
for modifying the transmitter sensor arrays which would correct 
the problem. This method was successfully implemented during the 
past Unit 1 refueling outage returning the QA1, Environmentally 
Qualified equipment to service.  

3. Nuclear Instrumentation 

Reg. Guide 1.97 required the installation of 2 channels of Wide 
Range (WR) Nuclear Instrumentation (NI). Oconee elected to 
install 4 channels. The new system provides 4 channels of full 
range neutron indication from .1 CPS through 200% Full Power.  
NSM-12909 was phase 2 of the Nuclear Instrumentation (NI) 
modification and was completed on Unit 1 during 1EOC15RFO to 
install the last 2 channels (phase 1 installed the first 2 
channels via NSM-12596 during the previous review period). These 
indications are available to the Control Room Operator on 
indicators, computer, and chart recorder. The system also 
provides 4 channels of isolated NI signals for use by the Reactor 
Engineers for the Reactivity Computer used during Zero Power 
Physics Testing. This modification is scheduled for Units 2 and 3 
during the next refueling outages.  

The Power Range NI system is required to be calibrated to plant 
thermal power. This is also a primary input to the RPS trip 
string. Presently an NI calibration requires lengthy hand 
calculations. A computer program has been developed and tested 
which takes the same data and performs the calculations. This 
eliminated the hand calculations and still provides the accuracy 
and system checking required for the manual method. This process 
greatly reduces the time required to perform the calibration.  
This is especially important during unit start up when plant 
conditions may require repeated NI calibrations.  

4. TDEFWP Auxiliary Oil PUMP 

The automatic start capability of the Turbine Driven Emergency 
Feedwater Pump (TDEFWP) is dependent upon the operation of the 
auxiliary oil pump to start and function to supply lubricating oil 
for the TDEFWP start. During this review period, it was 
discovered that a situation existed where a failure of the 
auxiliary oil pump indication circuit could render the auxiliary 
oil pump inoperable. This failure mode would nullify the 
automatic start feature of the TDEFWP, however, an operator would 
still be able to manually start the pump. To remove this failure 
mode, minor modifications have been implemented on Units 1 and 3 
to add separate fusing of the auxiliary oil pump motor circuit 
from its indication circuit. Unit 2 will be modified during the 
upcoming Unit 2 refueling outage.  

5. Radiation Monitoring System 

During this review period, the series of Nuclear Station 
Modifications to replace the Victoreen radiation monitors with 
digital Sorrento Electronics radiation monitors has continued.  
This effort began in 1990 due to increased maintenance 
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requirements for the Victoreen equipment, difficulty in obtaining 
spare parts, and decreasing availability of technical support from 
the vendor. The new monitors are microprocessor-based and are 
connected to the system Control and Data Acquisition (SCADA) 
system. This computer-based system supplies the control room 
operators with current monitor readings and status, control 
monitor functions and diagnostics, and historical information on 
each monitor. This project is near completion with only the final 
tie-ins of one monitor remaining, removal of two old monitors, and 
some needed control board repair modifications.  

6. Chemistry 

During this review period, the Chemistry group identified a 
deficiency in their ability to monitor dissolved gas concentration 
(oxygen and hydrogen) in the reactor coolant system (RCS). Minor 
modifications (OE-4928, -4957, -4958) were initiated to install 
improved hydrogen and oxygen monitors. The Unit 1 installation is 
complete. Feedback from the Chemistry group is that their 
capability to monitor and control dissolved gas concentration in 
the RCS is much improved. Units 2 and 3 installations will be 
completed during the present innage period.  

7. SER (SEQUENCE OF EVENT RECORDERS) 

The Sequence of Event Recorders (SER) for Oconee Units 1, 2, 3, 
and the 230KV Switchyard were replaced due to being obsolete. The 
equipment was upgraded by installing Beta Series 512 systems.  

Information provided by the SER's was greatly enhanced by the 
upgrade of the equipment. Post Trip review was enhanced by the 
immediate printout of the alarming points with their descriptions 
being readily available for examination. This eliminated the need 
to cross reference the alarming point to the source device 
description.  

The Sequence of Event Recorders are also now connected to the LAN 
(Local Area Network) through a server. This allows LAN Customers 
to query the SER's for s,tatus of points and alarm summaries. This 
improved the post trip review greatly by allowing more viewers of 
the event in a shorter time.  

Upgrade of the Event Recorders has also allowed for the addition 
of points allowing ease of system expansion.  

8. Security System 

NSM-52929 was implemented to upgrade the Closed Circuit Television 
(CCTV) portion of the Plant Security System by replacing the video 
switcher and adding a video capture feature to the system.  

The newly installed American Dynamics Video Switcher made 
available many features which allow faster and more thorough 
assessment by the Security Force. The new system allows recall of 
alarms and on screen system status. The system also incorporates a 
tour feature which allows the system to scroll through the videos 
inputs from all the cameras to insure all cameras are operating.  
If a video is found to be out of tolerance the system will give an 
on screen alarm.  

The Presearch Image Capture feature, which was added to the 
Security CCTV System, eliminated many problems where the Security 
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Force was having to do physical assessments of the Isolation Zone 
due to masking and corner cutoff. The system will display the 
object causing the alarm as it progresses through the volumetric 
zone. This feature greatly enhances assessment of intrusion 
alarms.  

B.4 Program Support 

1. Temporary Station Modifications (TSMs) 

Extensive work has been done to reduce the number of Temporary 
Station Modifications performed each refueling outage. Since most 
of these TSMs were for temporary power supplies, permanent 
modifications dedicating power receptacles for this use have been 
performed on all 3 units. This has reduced the approximate number 
of TSMs requested each outage from 60 to 8. This not only reduces 
paperwork for a number of station groups but also improves 
configuration control and reduces the risks incurred in the TSM 
process.  

2. Setpoint Document Upgrade 

For a number of reasons the Oconee set point control program has 
not, in the past, been treated as a design controlled and verified 
program. This program has undergone much regulatory scrutiny. At 
this time the development of a site wide, tightly controlled, and 
design verified equipment data base is in progress. Upon 
completion of this effort the control of setpoints at ONS will be 
maintained in the same manner as other design features of the 
station. * 

3. Fuse Control Program 

During this review period, a safety related cabinet inspection has 
been completed. Results of the inspection included verification 
of fuse configuration control. Fuses installed in the plant were 
compared to the design drawings. A few discrepancies which were 
non-conservative (i.e. lower fuse rating than required) were 
noted, and Engineering was contacted for immediate correction.  
Numerous editorial discrepancies were noted for cases where the 
fuse information was not located on the drawings where expected.  
Engineering is in the process of evaluating the fuses recorded 
during the inspections and updating drawings as necessary.  
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C. Mechanical/Civil Equipment Group 

1. Reactor Building Spray Pump: 

The 2A Reactor Building Spray Motor exhibited high vibration for years. This required close monitoring and replacement of the bearings approximately every two years. While seeking a replacement motor, a detailed standard specifying more stringent acceptance requirements for vibration levels than was the industry standard was prepared. This allowed the vendor to understand up front what was expected and to select the type of assembly required to meet these requirements. The results were successful.  A replacement motor was purchased from Reliance Electric and has eliminated this vibration concern on the 2A Motor.  

2. EEC Pumps: 

The EHC Pumps on all three units take longer than they should to come up to full pressure at times. The pumps have been rebuilt, the bleed valves replaced, suction lines sealed, and tank levels raised in an effort to eliminate this problem. The root cause of this problem is under evaluation.  

3. Reactor Coolant Pump Motors: 

In order to maintain a high level of reliability while holding preventative maintenance costs down, the Oconee RCP Five Year Motor Maintenance Plan has been altered. As was the case during the last review period, the plan calls for two motors per unit to receive minor motor PM's and one to receive a major motor PM. In the new program, however, the fourth motor receives a major motor PM and a bearing upgrade modification as opposed the full refurbishment previously specified.  

The refurbishment effort has been modified to include only those modifications which can be accessed with the motor in place.  These include the lower bearing support ring, cooling coil and labyrinth seal replacement as well as the lift oil system flow control valve modification. The portions of the program which were suspended include the motor rotor and stator inspection, rotor resistance ring upgrade, rotor balance, oil lift system rebuild, preventative maintenance of the anti-reverse-rotation devices, and the LPSW piping replacement to the motor coolers.  

The major motor PM continues unchanged including in-service inspections, electrical checks, oil sampling and analysis, oil cooler(s) cleaning and inspection, ultrasonic inspection of the motor flywheel and a breakaway torque check after maintenance is complete.  

The minor motor PM also continues unchanged including oil sampling and analysis, visual inspection of the motor and pump and a breakaway torque check when maintenance is complete.  

In addition to the mentioned bearing upgrade, all of the RCP motors have been upgraded for use of a new oil level monitoring system which gives actual oil level as opposed to a simple high or low indication. With this new system in place, it is possible to detect not only the presence of an oil leak but the rate of oil 
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leakage as well. Although the number of oil leakage incidents dropped significantly in the past year, this system was still used to identify leakage concerns and identify the appropriate time to address them.  

4. Reactor Coolant Pump Seals: 

The reactor coolant pump seal maintenance program continues to follow the same PM frequency as indicated by the Reactor Coolant Pump Five Year Maintenance Plan during the last review period.  RCP seals have caused no forced outages during this review period.  

A new concern has surfaced during this review period which has, and will continue to, increase the corrective seal maintenance on the Unit 1 Westinghouse seals. This deals with the SSF RC makeup system performance. During the system analysis for the SSF RC makeup system design basis document, it was discovered that the total acceptable seal leakoff rate for each of the four seals would have to decreased due to inadequacies in makeup capacity.  This lead to two forced seal inspections during the Unit 1 EOC 15 refueling outage.  

5. CCW Pumps: 

Each RFO we contract divers to come in and do CCW pump and bay inspections. For the past several years, they have been finding cracking in the lower bearing struts. This has previously been repaired by underwater welding but subsequent inspections have revealed the cracking to have returned. A DOT bridge inspector was retained and determined that the underwater welds could not be made with sufficient control in order to prevent recurrence.  Since then we have pulled and repaired 5 pumps topside. This form of repair allows full NDE and weld repair in accordance with the Duke weld program while allowing for an application of state of the art coatings. Reoccurrence of the cracking has not been a problem with the repaired pumps. Additional pumps will be done as diver inspections dictate.  

The motor engineer has taken this opportunity to start a CCW motor refurbishment program. To date, 2 CCW motors have been completed.  The balance will be done on a systematic basis.  

The divers are also used to remove debris in front of the trash racks. When they first started, the debris was approximately 6 feet high and extended 15 feet out in front of the lA pump. They use a skip pan to retrieve the debris and do it by hand which does not require a dredging permit. It is now performed every outage which maintains the intake free of debris. Typically, one or two pans of debris are removed each outage.  

A second CCW intake screen has been fabricated which is used in place of the stop gate when cleaning intake screens. The new screen is placed in front of the old screen and then the old screen is removed for cleaning. This technique allows the pump to remain in service while the stop gate method required the pump to be stopped. The advantages of this method are (1) not having to go into a LCO to perform screen cleaning, (2) safety-- the screen weighs about 3500 lbs. compared to 14,000 for the stop gate; the.  
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stop gate is also very susceptible to wind loading while the 
screen is not, (3) having to stop the pumps effectively backwashed 
the debris back into the lake which negated the cleaning process, 
(4) less stops and starts on the CCW motors.  

6. Condensate Booster Pumps: 

The Condensate Booster Pumps have been experiencing a high failure 
rate of the mechanical seals, especially during startup. It was 
determined that at the low flows required during FDW cleanup the 
pumps tended to thrust axially approximately .060". The 
mechanical seals could not accept this. Several attempts were 
made to correct the problem. The pumps were sent back to the OEM 
for modification (casing ring to reduce the "A" and "B" gaps), and 
the mechanical seals were modified. While these improved 
performance and life, we would still have one or two seals fail 
during startup. This past Unit 1 outage we replaced the single 
seals on one of the three pumps with a double mechanical seal 
which utilized an internal barrier fluid. The seals went through 
a long duration startup with no problems. A minor mod has been 
issued to replace the seals on one pump on unit 2. If these seals 
continue to perform and prove to have a acceptable service life, 
we will change the rest.  

7. FDWPT: 

The FDWPT front standard gearing has been a source of problems 

which may or may not be solved. The MSOP gear has had a history 
of shearing at the teeth which has caused unit trips and loss of 
capacity. Actions to prevent recurrence have followed the 
direction of TIL 74-2 and 76-2. New gears, runout checks, 
increased shrink fits on the shafts, pinned pinion gears, fitted 
keys, increased torqued on the locknuts, and teeth contact checks 
have been performed to try to stop the failures. All six pumps 
have been done, but it is too early to tell if our actions have 
corrected the problem. The lB FDWPT is running with increased 
gear noise now which is disappointing. It is being monitored 
daily, while the others are monitored monthly.  

8. EGS Quick Disconnects: 

Environmentally Qualified Quick Disconnects were installed on the 
cables for five Environmentally Qualified Rotork operators. The 
QDC's provide environmentally qualified sealing for the cable 
entrances on Rotork operators. The QDC's also provide a method of 
quick electrical disconnection of the operators, resulting in 
reduced maintenance time and reduced radiation exposure to 
personnel.  

9. 50% Open Torque Switch Bypass Modifications: 

50% Open torque switch bypass modifications were performed on 
fourteen GL 89-10 operators. These modifications installed a 
wiring change that allows the Open Torque Switch to be bypassed 
for 50% of the opening stroke. This change improves the 
capability of the valves to open against high differential 
pressure loads.  
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10. Standardized Packing Program: 

Engineering/Technical Support (all three sites) have been working 
together to standardize valve packing and procedures. ONS has 
tried several packing suppliers with varying results. One 
supplier has offered to do a survey of all 89-10 valves on Unit 2 
and assist with repacks. Plans are to begin using "live-load" on 
our 89-10 valve packing to extend VOTES test and packing life.  
There has been good success with justifying not doing VOTES 
retest, based on good packing torque/stem friction data.  

11. Bellows Sealed Valve Technology: 

Engineering has actively pursued the implementation of this 
technology at Oconee. The use of this technology directly 
contributes to the reduction in external leakage rates that have 
been seen in recent years.  

12. Small Valve Standardization: 

Engineering has, to the extent practical, standardized on a 
limited number of valve Manufacturers and designs resulting in a 
reduction in the amount of spare parts, maintenance procedures, 
and training needs.  

*I30



D. Keovee Activities 

1. Emergency Power System Electrical Testing 

A task force was formed to evaluate present testing of the 
Emergency Power System. Present test procedures, bases, and 
philosophies were reviewed. Circuits were studied to determine 
what enhancements could be added to the testing program. Based on 
required circuit operability, the task force was able to identify 
components that should be added to the testing program.  

One of these was bus lock out circuitry. This circuit will 
separate the buses should a fault occur. Test procedures have 
been written and the circuits tested for the Standby Bus and Unit 
1 Main Feeder Bus. Unit 2 and 3 Main Feeder Bus will be tested 
during their next outage.  

Grid separation of the Overhead Emergency Power Path was tested in 
overlapping parts. An integral system test was written and 
performed to assure that the Overhead Emergency Power Path would 
separate from the grid and supply power to Oconee emergency loads.  
Also, the Keowee generator was block loaded on the overhead path 
to validate its loading characteristic to help certify a new 
dynamic modeling tool.  

Keowee Hydro Station is being modified to resolve single failure 
concerns. One example is associated with the ACBs protective 
relaying and another the generator speed trip switch. Currently 
generation is limited to only the overhead unit because the speed 
after load rejection will cause the field breaker to open. This 
modification will also add frequency protection for emergency 
electrical equipment to Keowee.  

2. Maintenance Program 

a) Oconee Nuclear Station preventive maintenance standards have 
now become those for Keowee Hydro Station. Prior to 1993, 
this was not the case. Electrical and Mechanical Equipment 
Engineering groups have been and still are conducting 
reviews of Keowee equipment to ensure the maintenance 
program is satisfactory. Efforts have been concentrated on 
equipment that performs a safety function. The vast 
majority of this work has been completed with the follow up 
work of actually writing procedures, changing drawings, and 
labeling equipment in progress.  

b) Pump motor and bearing vibration analysis is now being 
performed by Oconee personnel. Ultrasonic testing of 
various raw water piping sections has been performed.  

c) Documented information for Keowee Hydro is being entered 
into the Oconee Nuclear Station documents. This includes 
documents such as the Setpoint Document, Pipe 
Specifications, IST Program, Valve Cross Reference List and 
the Mechanical I&C List.  
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0 d) An intensive effort has been ongoing to place standing work 
orders into the WMS system. This eliminates the old method 
used to initiate this work and brings Keowee Hydro Station 
into alignment with the processes used at Oconee Nuclear 
Station.  

e) Vulnerabilities in the area of spare parts availability are 
being explored. As they are noted, resolution is pursued.  

3. Configuration Control 

a) An extensive wire by wire inspection has been performed on 
Keowee Hydro Station to verify drawing correlation with 
field conditions. Included in this inspection were any 
abnormal appearing conditions. QA personnel assisted in 
verification of proper types of equipment, proper labeling, 
proper installation, and verification that no prohibited 
items were installed. Minor discrepancies and drawing 
changes have been submitted and are being reviewed for 
drawing update.  

b) System walkdowns for drawing accuracy review have been 
conducted. Original issue flow diagrams for safety related 
systems are being supplemented with non-safety related 
system flow diagrams.  

c) As systems are being reviewed and drawings originated or 
revised, equipment numbers are changed or developed. These 
are used for Equipment Data Base entries in the Work 
Management System for control of work at Keowee. The 
numbers are also being used for equipment tag request to 
ensure Keowee meets the same component labeling standards as 
Oconee Nuclear Station.  

4. Design Basis Documentation/Test Acceptance Criteria 

a) The Keowee Emergency Power DBD is complete. The Keowee 
Structures DBD is complete. The Keowee 125 VDC Power 
Systems DBD is complete. The Keowee Mechanical Systems DBD 
has not yet been completed. No further DBDs have been 
identified as needed to fully describe the Keowee Hydro 
Station / Emergency Power System basis.  

b) Testing of systems within Keowee Hydro Station is being 
reviewed against the bases described in the DBDs, 
Administrative Procedures, and Emergency Operating 
Procedures. Changes and additions to procedures and Test 
Acceptance Criteria will be developed as reviews are 
completed.  

c) Research for original manufacturer design criteria as well 
as formulations of calculations modeling system and 
component response to postulated inputs continues. The fire 
protection system, turbine guide bearing oil system, 
generator air coolers, and generator thrust bearing coolers 
are the primary emphasis of this effort.  
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System Status Oversight 

a) A program has been developed and formally documented for the formulation of reliability and availability of Keowee Hydro Station as an emergency power source. The values for reliability and availability are updated monthly and available on the station LAN for viewing. Planning and scheduling of work now has incorporated the idea of reducing unavailable time within the constraints of safety for Oconee Nuclear Station operation and worker safety.  

b) Keowee System reports are issued biannually providing 
assessment of the general health of the system and important 
issues completed, ongoing, and upcoming. The vision for the system is provided in the 'Outstanding Issues' section where listings of work items desired is maintained. This report is also available on the station LAN.  

c) Problem Investigation Process (PIP) status is updated quarterly for Keowee Hydro Station and associated emergency power issues.  This report is available on the station LAN for inspection.  

d) The reliability of the Keowee hydrostation to provide emergency power is being monitored, in part, by tracking the number of failures of Keowee to start or to continue to provide emergency power when tested.  

e) In view of the ongoing difficulties associated with the Keowee emergency power system, Duke Power has begun a detailed 
probabilistic reliability assessment specifically on the Keowee 
power systems. Duke Power and NRC personnel are maintaining an ongoing dialogue regarding this project as it progresses. The reliability assessment is scheduled for completion in June 1995.  

6. Single Failure Analysis Of The Keowee Power Systems 

As a result of one of the EDS SITA recommendations, Oconee Engineering formally documented a single failure analysis of the Keowee Emergency Power System when both units are generating to the grid. This analysis considered single failures of components within-the Keowee units power systems, as well as failures and electrical disturbances in the 230KV switchyard and the transmission grid. Four postulated failures that could render both units inoperable were identified by this effort. Two of these failures were promptly corrected. To preclude the possibility of the other two failures, temporary restrictions were placed on Keowee operation. These restrictions will remain in place until modifications to the system are implemented to permanently correct the deficiencies. All four concerns were promptly reported via Licensing Event Reports.  

7. Keowee System Review 

In depth reviews of Keowee's Safety Related Systems are being done. Six of the eight systems have been reviewed and Editorial Minor Mods have been processed on each system. The reviews consist of adding equipment numbers to the drawings, creating data base sheets for WMS, assuring procedures are adequate, determining available spare parts, adding setpoints to the Set Point Document, establishing PMs, labeling and correcting any drawing 
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discrepancies .that are found. PIPs have been written to address procedures that need to be developed and to address work that needs a modification. Once the Safety Systems are complete, the Non-Safety Systems will be reviewed.  

E. Fire Protection 

Plant evaluations have been completed and appropriate measures 
taken to insure compliance on all three units for NUREG-1449.  

Implementation is complete on all three units of the Honeywell TC 805C-1000 self-diagnostic fire detection system.  

During the review period, it was discovered that an aromatic fragrance utilized by the CO2 system in the SSF Diesel Generator room has the same smell as the lubricant used by station craft personnel to degrease, remove rust and during metal cutting operations. Since the purpose of the aromatic fragrance is to warn personnel of the actuation of the SSF CO, system, this lubricant is now prohibited from the Diesel Building and signs have been posted to enhance personnel awareness.  
The station control of combustibles program has been enhanced to 
incorporate the recommendations from the Shutdown Risk assessment.  It also now includes specific requirements for control of temporary storage and in-use material.  

Review and control of In Situ combustible materials [i.e.  Penetration Room wall coatings modification that were installed to improve the pressure boundary, control room HED modifications ( new control board overlays and new desk design), reactor building polar crane allowance of plexiglass vs. glass in the cab] extended the fire suppression system over the new lube oil purifiers, and reviewed several design basis documents for adherence to committed fire protection SERs 

A custom cable reel trailer has been fabricated to greatly minimize the work force support required for restoration of component power supplies during an Appendix "R" event. The components stored for restoration in case of an Appendix "R" event were moved to inside enclosures that are protected by fire suppression systems and/ or detection.  

The new training facility has met our expectations of providing more realism to our brigade members on their ability to mitigate actual fires on site.  

The fire brigade has successfully put out two plant fires; one on a switchyard transformer and another underneath the Unit 1 main turbine.  

Inspections of all electrical and mechanical penetrations have been completed. All discrepancies were handled by work orders and/or the PIP process.  
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III. RESPONSIVENESS TO NRC INITIATIVES AND AUDITS 

A. NRC Service Water System Operational Performance Inspection 

The Service Water System Operational Performance Inspection 
(SWSOPI) was performed in late 1993 by the NRC. The inspection 
report, issued February 11, 1994, identified several violations 
and areas that need improvement. Responses to all findings from 
this inspection have been provided in letters dated March 14, 
1994, April 20, 1994 and May 12, 1994. Work is in progress to 
fulfill all commitments for corrective actions.  

This inspection involved detailed reviews of the service water 
systems design, maintenance, operation, surveillance, and testing.  
The inspection team also assessed the planned or completed actions 
in response to Generic Letter 89-13, "Service Water System 
Problems Affecting Safety Related Equipment".  

According to the inspection report, the material condition was.  
good for those service water systems classified as safety related.  
Also, maintenance and normal operation of the service water 
systems were generally adequate. However, there were a number of 
significant findings in other areas. These included ":ur 
violations (Severity Level IV), two deviations so one unresolved 
item.  

Some of the significant corrective actions in progress or 
completed involve the following: 

1. Oconee's response to GL 89-13 will be revised to include the 
Standby Shutdown System and Keowee Hydroelectric Station 
service water systems.  

2. Analysis will be performed to evaluate the temperature rise 
of Condenser Circulating Water (CCW) and Low Pressure 
Service Water (LPSW) Systems during a postulated failure of 
Keowee Dam. Also, this analysis will include volume losses 
in the CCW intake canal due to evaporation and seepage.  

3. A detailed analysis of the flow measurement error associated 
with the Emergency CCW System Flow Test has been completed.  
Procedures for testing the Emergency CCW system will be 
upgraded prior to the next surveillance testing on each 
unit.  

4. A modification will be implemented to install an orifice in 
the LPSW system to prevent potential cavitation that might 
occur downstream of the Reactor Building Cooling Units 
during an accident.  

5. Quarterly pump performance test procedures will be revised 
to include an action step for the system engineer to review 
the results of the test before test procedure completion is 
documented. This will help ensure that design basis 
analyses, such as the hydraulic flow models, will be 
appropriately updated based on test results.  
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6. Modifications to replace the cooling coils for the RBCU's 
have been completed on Units 1 and 3. The coils will be 
replaced on Unit 2 during the next outage scheduled for late 
1994.  

7. The flow diagrams for Keowee Hydro will be re-verified by 
walk-down due to a number of minor errors.  

8. A reverse flow test of the Standby Shutdown Facility 
Auxiliary Service Water (SSF ASW) piping has been performed 
on Unit 1 to verify that an open flow path will be available 
during an SSF event.  

9. Test procedures will be revised to eliminate venting of the 
SSF ASW pump immediately prior to performance testing.  

10. An integrated system performance test has been performed 
involving all three SSF service pumps, and has successfully 
demonstrated integrated system performance. This integrated 
test will be performed periodically.  

11. Modifications are under development to facilitate heat 
exchanger testing for Keowee Hydro service water systems.  

12. The periodic test procedure for the Elevated Water Storage 
Tank has been revised to correct several weaknesses. Past 
recorded data has been reviewed to verify that the tests 
would have been successful.  

13. Emergency Operating Procedures are being revised to resolve 
discrepancies associated with the operation of the Auxiliary 
Service Water pump.  

In addition, Oconee will implement (or has implemented) the 
following programmatic actions: 

1. The Engineering Design Manual will be revised to clarify 
management expectations on the verification and validation 
of design inputs and assumptions and to clarify management 
expectations on the amount of time allowed to update 
engineering calculations. Refresher training will be 
conducted.  

2. Responsibility for both design basis and testing has been 
combined into the same systems engineering groups. Oconee 
will review all required functions in mechanical systems 
design basis documents (DBDs) against both the existing 
calculational support for that function and the existing 
emergency operating procedures and abnormal procedures. If 
it is determined that the calculational support for a 
specific design function is inadequate, or if procedure 
guidance does not contain the proper design input, 
corrective actions will be taken. Also, all required 
functions identified in the DBDs are being reviewed against 
existing test procedures to ensure the functions are being 
appropriately verified. If an inadequacy is identified, a 
test procedure shall either be revised or created to verify 
the function.  
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0 3. Maintenance and testing procedures are being upgraded to be 
consistent with the current Quality Assurance Program.  

B. Inservice Inspection Program 

Completion of the Inservice Inspection (ISI) Plan for the Second 
Ten-Year Interval will be completed for all three units by 
December 16, 1994. Oconee has submitted the Inservice Inspection 
Plan for the Third Ten-Year Interval to the NRC for their review.  
For the Third Interval, Oconee will be following the 1989 Edition 
of Section XI with no Addenda.  

During the end of the Unit 3 Cycle 14 refueling outage, an 
inspection was performed by the NRC Mobile Non-Destructive 
Examination (NDE) Laboratory. The inspection team concluded, on 
the basis of items sampled, that 

1. The ISI program and related NDE meets the ASME Code require
ments, and 

2. The Erosion/Corrosion (E/C) program , as implemented, 
provides reasonable assurance of identifying components with 
significant E/C degradation.  

Routine, announced inspections are performed by NRC Region II 
inspectors during each refueling outage. Although violations have 
been issued, the NRC inspectors have indicated that, in general, 
Oconee has a good quality ISI program in place, along with good 
implementation.  

C. Generic Letter 89-10 Phase II Audit 

The NRC Generic Letter 89-10 (GL 89-10) Phase II Audit was 
perform-ed the week of June 20, 1994. Areas of inspection were: 

1. The adequacy of Duke Power's follow up to the previous GL 
89-10 audit; 

2. Design basis and setpoint calculations; 

3. Valve settings and diagnostic data; 

4. Static/dynamic diagnostic procedures and results; 

5. Engineering calculations based on test results; 

6. Degraded voltage calculations; 

7. The Duke Power draft of the GL 89-10 program.  

The inspectors also conducted field observations.  

All Static test commitments are scheduled to be performed by 
12/31/1994. The completion of these tests is a major contributor 
to the closure of GL 89-10 for Oconee. However, differential 
pressure tests or other justifications must still be performed on 
certain valves in order for Oconee to completely close-out the 
Generic Letter.  
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D. Seismic Qualification Upgrade 

Work is currently in progress for the resolution of unresolved 
safety item A-46 in conjunction with IPEEE (Individual Plant 
Examination for External Events). The Safe Shutdown Equipment List 
(SSEL) has been completed for all three units. Field inspections 
are in progress. Contract assitance for Keowee and the Switchyard 
is presently being negotiated. The scheduled completion date for 
this project is 1/1/1996.  

E. NRC Maintenance Rule/Preventative Maintenance Optimization Program 

Oconee Nuclear Station is working with the McGuire and Catawba 
Nuclear Stations in a team effort to implement the Maintenance 
Rule (MR) 10 CFR 50.65. The team approach is being used to allow 
for a more efficient and effective utilization of shared resources 
and to assure a consistent and concurrent program development and 
implementation between the three sites. The Duke Power Maintenance 
Rule team is working closely from the guidance provided in NUMARC 
93-01 and NUMARC 93-02 and the Draft Requirements found in the NRC 
Draft Maintenance Inspection Procedure. The team is very active in 
industry efforts (such as the W4-2 Peer Group), is considering co
sponsoring the Region 2 NRC/INPO MR meeting, and is in general 
contact and sharing information with several individual nuclear 
facilities.  

The status of the Maintenance Rule implementation at Oconee 
includes the following major milestones: 

1. Development of a detailed Implementation Process Flowchart.  

2. Completion of systems, structures, and components (SSC) 
scoping activities.  

3. Completion of SSC Risk Significance Assessment by an expert 
panel.  

4. Development of Generic Performance Criteria Measures.  

Activities currently in progress include: 

1. Applying Performance Criteria Measures to each MR SSC.  

2. Preparations for a search of historical data for support of 
determining quantitative values for the Performance Criteria 
Measures.  

3. Development of the "Living Program"; identifying Customers/ 
Needs list and the process for implementation into the 
existing organization and programs.  

Duke Power is experiencing several ongoing challenges to the 
implementation the Maintenance Rule. A lack of electronic 
historical records at Oconee hinders a historical search of data 
to support calculating quantitative values for Performance 
Criteria Measures. Inconsistent and non-collective industry 
historical data hampers industry activities for Performance 
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Criteria development. Additional guidance on how to apply 
Availability/Reliability as a Performance Measure will prove 
helpful.  

The Oconee Preventative Maintenance Optimization (PMO) project is 
part of a three-site PMO effort that was initiated to support Duke 
Power's implementation of the NRC Maintenance Rule. The goals of 
the project are to develop and implement a PMO process that is 
consistent in function and product across the three sites. The PMO 
process will be consistent and preventative maintenance (PM) tasks 
will be the same for identical or similar components, unless 
design or operational requirements dictate otherwise.  

The PMO project is establishing a clear basis for every PM that is 
performed: maintenance history, regulatory commitments, current PM 
tasks, operator rounds, performance testing, EQ requirements, and 
all current maintenance programs are reviewed to determine the 
optimum PM schedule for each component. A Failure Modes Effects 
and Criticality Analysis (FMECA) is performed to ensure that all 
critical components have an adequate PM regimen.  

Presently, the PMO process have been defined and is functional at 
Oconee and the other two sites. The PMO process manual has been 
developed, and the Pilot PMO System Review has been completed. PMO 
activities currently in progress include site PMO process assess
ments and initiation of a PM Living Program definition.  

Lack of electronic tools to adequately access data records, 
inconsistencies in plant processes between the sites, and the 
data-intensive nature of the PMO process are all challenges to the 
PMO project.  

F. Plant Life Extension 

The Duke Power License Renewal (LR) Team continues to develop a 
renewal licensing application for submittal later this decade. The 
team has been working on the development of the license renewal 
process for several years. This team has been very active in the 
development of the license renewal rule and the rule revision, 
working through the active industry groups and directly with the 
NRC to supply feedback on the renewal development. Specifically, 
the Oconee LR Team has worked with the B&W Owners Group (B&WOG) to 
demonstrate the details of a license renewal process. The lessons 
learned from our work were provided, through the B&WOG, to the 
NRC, and served to influence the recent 10CFR54 rule change.  

In parallel with the LR process work, the LR Team has been 
developing the document package format and writers guide for the 
Oconee license renewal submittal, and has been working on numerous 
technical, environmental, regulatory, and business issues. A 
significant effort is being performed with the Maintenance Rule 
effort to develop the LR system screening process. A separate team 
of environmental personnel is working on identifying and resolving 
environmental issues. The LR Team is also closely following major 
Oconee regulatory issues to insure that their resolution is 
consistent with the Oconee license renewal effort. In addition, 
the LR Team is working with the business groups on-site and in the 
Nuclear Generation Department to ensure that a complete business 
justification for submitting a license renewal application is 
developed.  
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One challenge presently being addressed is the clarification of 
the Oconee licensing basis. The LR Team has taken the lead in 
reviewing and clarifying the associated documentation, as 
necessary. The LR Team is also monitoring other technical issues, 
such as the EDSFI, Keowee hydoelectric station issues, and the 
Service Water Systems audit, to insure that their resolutions will 
support the license renewal efforts.  

G. Electrical Distribution System Functional Inspection (EDSFI) 

An inspection conducted by a team of Region II, AEOD, and contract 
personnel was performed on Oconee's electrical distribution system 
between January 25 and March 5, 1993. The inspection team 
assessed the capability of the Electrical Distribution System, 
including Keowee hydroelectric station, to perform its intended 
functions. The inspection consisted of a selective review of 
design calculations, procedures, representative records, and 
installed equipment, as well as observations of activities. The 
inspection also consisted of interviews with engineering and 
technical support staff.  

In the areas inspected, one violation and three deviations were 
identified. The violation involved the failure of the Quality 
Standards Manual to properly reflect that several circuit breakers 
were QA Condition 1 (safety related) components. This allowed 
maintenance activities to be performed on these components per a 
work order that indicated that the components were not nuclear 
safety related. While Oconee denied this cited violation, 
enhancements to the maintenance and testing programs relative to 
the equipment associated with the cited examples were committed.  
The deviations identified were: 

1. Safety-related cables not properly color coded; 

2. Mutually redundant safety related cables routed in the same 
cable tray, 

3. Several Keowee equipment coolers not properly designed to 
withstand increased pressure when isolated.  

Responses to these deviations were made which provided scheduled 
corrective actions to address the concerns. Also, a response to 
the remaining findings identified as Inspector Followup Items was 
provided, outlining Oconee's position on these issues with a 
description of commitments and corrective actions.  

Nonetheless, this comprehensive inspection revealed no inoperable 
systems and provided adequate assurance that the Electrical 
Distribution System will perform as intended.  

H. Post-Trip and Post-Transient Reviews 

Oconee has made a commitment to the NRC to have a Post-Transient 
Review procedure in place by the end of 1994. The Post-Transient 
Review will serve to evaluate the effects of various plant 
transients that may not result in a reactor trip (i.e. dropped 
control rods, loss of a RCP, loss of a main feedwater pump, major 
feedwater flow swings, etc.). The assessmet of a reactor trip is 
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handled under an existing procedure, which is undergoing periodic 
enhancements. The Post-Transient Review will address many of the 
same items (system and component responses) covered in the Reactor 
Trip review procedure, and will be similar to the Post-Transient 
investigation procedure currently in use at the Catawba Nuclear 
Station.  

I. Weekly Regulatory Review 

On a weekly basis (as of July 1994 on Tuesday mornings at 8:00am) 
site managers and staff meet with the site NRC residents to review 
outstanding issues. All issues discussed are documented in the 
minutes of the meeting and assignments are made to site personnel 
for follow-up. Items are tracked until resolved. The purpose of 
this process is to ensure issues are appropiately defined and 
responded to.  
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IV. INDUSTRY (INPO/NEI) INITIATIVES 

Engineering has been actively involved in reviewing and implementing 
industry initiatives. The following issues are representative of this 
review period.  

A. HVAC: 

NHUG - Involvement in the Nuclear -VAC Utilities Group has 
provided Oconee engineering personnel with a broaE perspective of 
the impact of the Clean Air Act on the industry.  

Oconee is the first of Duke's Nuclear plants to make the 
transition to CFC free chilled water systems.  

The Group opens up discussion of various aspects of operation 
nuclear HVAC systems and related equipment between 16 Utilities 
representing 29 Nuclear plants in the United States.  

Subcommittees study specifically identified challenges such as 
CFCs, Control Room Habitability, and Chillers. There is also a 
subcommittee working on a common database to enhance communication 
between the members.  

B. SOER 86-03/Generic Letter 89-04 Check Valve Program: 

SOER 86-03 was written to identify wear problems with check 
valves. NRC Generic Letter 89-04 was written to assure check 
valves in safety related systems must be tested under full system 
flow conditions to verify proper valve operation and disc travel.  

Engineering reviewed all active check valves within systems 
identified by INPO (SOER 86-03). Additional systems were selected 
based on in-house experience. From the review, valves were 
identified which were misapplied based on Vmin (minimum velocity 
required to hold a check valve disc open) requirements. The 
misapplied valves have been (or are being) replaced. All "Active" 
check valves have been added to the Preventive Maintenance 
Program. Valves that are not easily disassembled for 
maintenance/inspection are being replaced.  
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Check valve diagnostics are being used to meet the full flow 
testing requirements of Generic Letter 89-04. Core Flood check 
valves have been evaluated using diagnostics and a program is 
being developed to expand the use of check valve diagnostics to 
include other systems. Where full flow cannot be achieved due to 
system configuration, check valves are manually stroked to assure 
valve disc movement.  

C. Reactor Protection System 

Oconee Engineering has continued to support the Babcock & Wilcox 
Owners Group (B&WOG) I&C Committee in development of Reactor 
Protection System (RPS) Functional Requirements and replacement 
Hardware Specifications. While the potential replacement of the 
existing Bailey 880/881 RPS is not expected in the near future, it 
is important to have activities in place which assure that all 
necessary design basis work is completed ahead of the time when it 
is required. To that end, Oconee Nuclear Station and Oconee 
Electrical Systems/Equipment Engineering have undertaken 
additional activities supplementing the B&WOG efforts. These 
activities involve in-plant demonstrations and testing of 
potential RPS replacement systems and hardware.  

Oconee is working with B&W Nuclear Technologies to Beta test their 
digital replacement STAR module for the existing analog Bailey 
880/881 modules.  

Oconee is the only US utility working with AEA Technology of the 
United Kingdom to demonstrate their Inherently Safe Automatic Trip 

Oconee/BWNT Effort: 

The Oconee/BWNT effort involves operational testing of the BWNT 
STAR module in the Oconee Unit 2 RPS in Channel E. These 
operational testing activities include software, hardware, 
operator and maintenance interfaces. BWNT is in the process of 
completing qualification and software validation and verification 
activities as well as the topical report review process to the.-
NRC. The BWNT STAR module offers flexibility with the module for 
module replacement needs due to the anticipated obsolescence 
issues of the Bailey 880/881 system.  

Oconee/AEA Effort: 

The Oconee/AEA effort involves demonstration of the AEA ISAT 
system in the Oconee Unit 1 RPS Channel E. These demonstration 
activities involve the installation of a single channel of the 
ISAT hardware replicating Oconee's existing RPS Channel A. An ISAT 
monitor (Personal Computer) is also installed to monitor the ISAT 
channel for plant signals, signal bypasses and any trip status.  
AEA is developing the ISAT system for RPS replacement worldwide.  
The ISAT hardware is scheduled for seismic, EMI/RFI and 
environmental qualification in late 1994. The AEA ISAT system 
offers an additional replacement option for the system level 
replacement strategy to what is presently available from domestic 
US replacement system vendors.  
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V. STAFFING 

A. Oconee Site Engineering Department 

1. Mechanical Systems Group 

The Mechanical Systems Group is responsible for providing the 
engineering support associated with the plant mechanical systems, 
as well as for providing nuclear engineering support to the site.  

The plant primary-side systems, secondary-side systems, balance of 
plant systems, plant fire protection, and Keowee hydroelectric 
station systems. The group staff are responsible for exercising 
and maintaining an understanding of how each system functions, and 
why the systems function as they do. This requires a detailed 
understanding of the operation, function, and design basis of each 
mechanical system. Understanding of the mechanical, electrical 
(including controls logic and operation), and civil aspects of 
each system is within the scope of expectations for the group 
engineers.  

Nuclear engineering support consists of the reactor engineering, 
nuclear analysis, and 50.59 engineering evaluation functions. The 
reactor engineering function provides support to Operations to 
ensure that the reactor core is operated within its design 
parameters. Reactor engineering responsibilities include 
reactivity management and control support, begining-of-cycle zero 
power physics testing, primary to secondary power calculations, 
nuclear materials/fuel control, and the site fuel reliability 
program. The nuclear analysis and 50.59 functions of Nuclear 
Engineering have lead responsibility for nuclear engineeing 
analyses for radiological dose calculations, shielding, radiation 
monitors, radwaste, ALARA reviews, and 10 CFR 50.59 safety 
evaluations.  

2. Mechanical/Civil Equipment Group 

The Mechanical/Civil Equipment Group is responsible for providing 
the engineering support associated with plant equipment, including 
pumps, valves, snubbers, and equipment/piping supports and 
restraints. The group staff are responsible for exercising and 
maintaining an understanding of the operation, function, and 
design basis of specific plant components. Understanding of the 
mechanical, electrical (including controls logic and operation), 
and civil aspects of each component is within the scope of 
expectations for the group's engineers.  

3. Electrical Systems/Equipment Group 

The Electrical Systems/Equipment Group is responsible for 
providing the engineering support associated with station power 
systems, instrumentation, control and protection systems, and 
specific components associated with these systems. The staff is 
responsible for maintaining an understanding of all aspects of 
their assigned systems and equipment including design basis and 
function.  
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4. Modification Group 

The Modification Group is responsible for the design of station modifications and for configuration control. The section maintains and utilizes a general knowledge of mechanical, electrical and civil engineering functions, in addition to the design basis knowledge of specific plant-level issues (e.g. general design criteria, single failure criteria, separation criteria, human factors, Equipment Qualification criteria).  

5. Information Technology 

The Information Technology Group is responsible for providing technical support for all office computers, the plant networks, and Operator Aid Computers.  
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. VI. TRAINING AND QUALIFICATIONS 

The Engineering Support training program population at Oconee 
includes the following Engineering Support (ES) positions: 

1.nuclear analysis 

2.mechanical systems engineer 

3.reactor engineer 

4.50.59 engineer 

5.mechanical/civil equipment engineer 

6.electrical systems/equipment engineer 

7 .instrument and electrical modification engineer 

8.civil modification engineer 

9.regulatory compliance engineer 

10.safety review engineer 

The program is presently accredited by the National Academy for Nuclear Training (NANT). The program is being evaluated in the 4th Quarter of 1994 for reaccreditation.  

Employees entering the ES training program are assessed against the initial training program requirements. They are then scheduled to attend the appropriate initial training modules.  
Completion of the entire initial training program typically takes about two years.  

A Position Specific Guide (PSG) is developed by the employee and 
his/her supervisor to establish an individual development plan.  PSGs outline the specific tasks or job functions the individual 
should be able to perform within his/her duty area. The supervisor for the employee uses the PSG with evaluation judgement to determine if the employee is qualified to perform a task or job independently.  

The Engineering Support Training Program at Oconee is structured 
and administered based on INPO ACAD 91-017, Guidelines for Training and Qualification of Engineering Support Personnel. Duke Power's ETQS Standard 3001.0 describes this program.  

Initial training is comprised of three modules: station 
orientation, engineering fundamentals, and station specific systems.  

Station orientation ensures that the new engineer becomes familiar with the company, site organizations, rules, procedures, work practices, job functions, and site layout. During orientation, the student spends a designated amount of time with each site organization, either one-on-one, or in a group/classroom setting.  An on-the-job orientation (OJO) task list guides the orientation 
module.  
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Engineering fundamentals presents training on basic principles and 
components, thermodynamics, and reactor theory. Fundamentals is 
conducted on site.  

Station Specific Systems is a four-week module covering plant 
systems, procedures, station structures, plant operations, 
emergency operating procedures (EOP) and theoretical concepts 
relating to reactor and primary systems operation, such as core 
voiding, reflux boiling, and saturated system response. Just 
prior to this week of lectures, a one to two hour demonstration on 
plant and system response to equipment failures and loss of 
coolant accidents is presented to the class using the Oconee 
simulator.  

Line managers and supervisors have developed and control PSGs for 
their work area. The supervisor determines when an employee meets 
the PSG requirements and can perform a task independently.  

Common continuing training is presented annually to the general ES 
population. The classes are conducted by the Oconee training 
staff and subject matter experts from the station and company.  
Other continuing training is highly specialized and pertinent only 
to a specific discipline or section. Formal training is usually 
contracted through an approved vendor training organization or is 
presented by subject matter experts from within the company. The 
training to ensure the vendor qualifications meet the company 
standards.  
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VII. STATION MODIFICATIONS 

The modification process continued to be reviewed and assessed 
during this SALP review period. EQIP made numerous recommendations 
for the MOD organization and process which have been implemented 
or are currently under review. The existing MOD organization is a 
direct product of the EQIP process.  

A. NAJOR NDIFICATIoNs IMPLEMENTED DURING THIS REVIEW PERIOD 

* ON-1,32963: RBCUs. Replaces the existing coils with a 
new design. The existing coils exhibited degraded heat 
transfer capability due to corrosion problems and had 
also developed tube and tube joint leakage problems.  

* ON-52882: SSF CCW 268. Replaces existing valves with a 
new design that provides better throttle control and 
also adds a bypass valve to provide finer throttling 
capability at low flow conditions.  

* ON-12854: MSRHs. Replaces existing high and low 
pressure tube bundles with a new design. Existing 
bundles have degraded such that Megawatts have been 
lost.  

ON-1,52881: Inverters and Chargers. Replaces 125VDC 
inverters and battery chargers in the Vital 
Instrumentation and Control Battery system. Old system 
has been operating for 20 years and has become 
obsolete, unreliable and hard to maintain.  

* ON-1,2,32814: OTSG Recirculating Pump. Replaces 
existing Recirculation Pump with a new design that is 
better suited for the application.  

* ON-1,2,32879: Makeup controller. Replaces existing 
controller that was obsolete and difficult to 
maintain.  

* ON-2,32884: RCP Oil Monitoring. Provides an accurate 
continuous oil level monitoring system for the RCP 
motors. This allows for monitoring of oil levels and 
identification of oil leaks on all RCPs during any 
plant operation mode.  

ON-1,2,32886: EPSL changes. Adds a relay in each 
channel of Emergency Power Switching Logic (EPSL)to 
initiate transfer to stand by timers if the main 
feeder buses are in an undervoltage condition and both 
E breakers are open or not in the operate position in 
the absence of a retransfer to start up signal. This 
allows EPSL to initiate a transfer to stand by if 
normal voltage is present on the applicable startup 
transformer and the respective E breakers are open or 
not in the operate position. This is intended to 
mitigate the unlikely event of both start up breakers 
failing to close while the start up buses are 
energized. The resulting logic will arm the transfer 
to standby circuits of each EPSL channel -to respond to 
these conditions.  
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ON-1,2,32905: Redundant LT5 indication. Provides a 
redundant level indication from LT5 to monitor Reactor 
vessel level during RFOs when the RCS is less than 80" 
above the centerline of the Reactor vessel cold and 
hot legs.  

ON-1,32911: UST draining if Condenser Hotwell is lost.  
Provides a means of terminating makeup to the Hotwell 
based on Upper Surge Tank level to ensure that an 
adequate water inventory is retained in the UST for 
possible EFDW requirements.  

ON-1,2,32923: LPSW Instrumentation. Adds QA1 
instrumentation for LPSW flow through the Decay heat 
coolers A and B. This provides Post Accident 
Monitoring (PAM) of the Decay heat coolers. This MOD 
also adds QA 1 solenoid valves to LPSW 251 and 252 and 
switches for these valves so the operators can fail 
these valves to the full open position. LFSW 4 and 5 
are also modified so they can be throttled.  

ON-1,32939: N16 Decay Tank removal. Removes the N16 
decay tank portion of the HPI letdown system to remove 
the high radiation area created by the tank.  
Engineering evaluation has shown that dose from 
fission byproduct carryover by removing the N16 decay 
tank are negligible and removing the tank lowers the 
dose rates in the adjacent area. This will also allow 
the fission products to migrate further down the HPI 
letdown system where they can be better removed.  

ON-22596: NI 1 and 3. Upgrades NI-1(source range) and 
NI-3 (intermediate range) NIs to new QAl full range 
detectors to meet Regulatory Guide 1.97 requirements.  

ON-12909: NI 2 and 4. Upgrades NI-2(source range) and 
NI-4 (intermediate range) NIs to a new full range 
detector. NI 1 and 3 were already replaced as a 
Regulatory Guide 1.97 response and NI 2 and 4 were 
decided to be also upgraded to have consistent NIs for 
all four NIs.  

* ON-1,22921: TDEFDW Pump Piping. Upgrades existing LPSW 
piping and valves to the TDEFDW Pump Bearing Oil 
Cooler jacket with stainless steel piping and valves.  
The backup HPSW system to the pump jacket and the 
Bearing oil cooler are rerouted, separated and 
upgraded with stainless steel. Instrumentation for 
bearing cooling flow measurement is added.  

* ON-12971: HPI Pump Motor Cooler LPSW piping. Replaces 
and upgrades the downstream LPSW piping from the HPI 
Pump motor coolers to seismic qualification, to.  
eliminate low flow to the motor cooler problems, to 
increase the pipe design temperature to match new 
design conditions, and upgrade flow switches.  

49



* ON-1,2,32870: Safety power to LP valves. Provides 
safety power to 2LP-3,12, and 14. Also provides for 
automatic time delay re-energization of a non-safety 
loadshed load center (1X7, 2X4, 3X4).  

* ON-52930: Keowee Auxiliary Power switching. Replaces 
Keowee transfer circuity for switchgear 1X and 2X to 
ensure auxiliary power is available at Keowee.  

* ON-52966: Keowee ACB 3 and 4. Install an additional 
close path for ACB 3 and 4 to correct a protective 
relay zone overlap problem which could render Keowee 
Units 1 and 2 inoperable.  
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MODIFICATION WORK FROM 5/93 THROUGH 6/94 

NSMs 

NSMs Originated 25 

NSM Parts Implemented 131 

NSM Parts Closed 141 

MINOR MODIFICATIONS 

MMs Originated 872 

MMs Resolved 867 

MMs Implemented 990 

MMs Closed 647 

TEMPORARY MODIFICATIONS 

TMs Originated 63 

TMs Implemented 23 . TMs Closed 63 
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* I . ALARA 

A. Collective Radiation Dose 

At years end, Oconee's 1994 cumulative dose is 
expected to be 514 person-rem or 13% below the site 
goal of 592. This projection is based on radiation 
performance to date with our second refueling 
outage nearing completion. Our third outage is 
scheduled for early October. Oconee's current 
three year average (from June 1991 to May 1994) is 
168 person-rem/unit and our projected 3 year 
average through 1994 and 1995 is 155 and 132 
person-rem/unit, respectively. Accumulated dose 
for 1993 was 238 person-rem. This was our lowest 
annual station dose with all three units in 
commercial operation. The year 1993 was comprised 
of 75 scheduled outage days, 17 outage extension 
days, and 9.6 forced outage days.  

The challenge to continue reducing radiation doses 
at the station is strong. The awareness and 
involvement of Oconee employees working as a TEAM 
keeps the site successful and ready to meet new 
challenges. Emphasis is placed on effective job 
planning, interfacing with site personnel, and 
tracking dose reduction results. Our objective is 
to reduce dose while managing cost.  

The Site ALARA Committee maintains a list of Top 
Ten ALARA ISSUES that are actively pursued. This 
type of commitment from both station workers and 
management to identify areas of improvement has 
proven very beneficial.  

B. Source Term Reduction Program 

Oconee has aggressively enacted a comprehensive 
source term reduction program including integrated 
boron-lithium RCS chemistry control, peroxide 
induced crudbursts, and letdown filter micron size 
downsizing. Attachment 1 indicates our positive 
success in this area. These programs have 
collectively been very successful with significant 
dose rate reduction both in the general area and on 
specific system components and piping. This 
program continues to be enhanced as technology 
develops in this area.  
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All three Oconee units have operated f or several 
fuel cycles on modified boron-lithium chemistry 
control programs in efforts to reduce deposition of 
corrosion products on core surfaces (and thus 
reduce activation products). The current program 
calls for a pH of 7.1 up to a normal lithium limit 
of 2.2 ppm.  

Peroxide induced crudbursts have been performed on 
all three units for several refueling outages (see 
table-attachment 2). This program has been very 
successful with large amounts of cobalt-58 and 
cobalt-60 removed during each crudburst. Early (or 
quick) boration is also performed prior to the 
peroxide induced crudbursts to take advantage of 
the "reducing chemistry" crudburst effects 
immediately after Unit shutdown.  

Downsizing of letdown filtration has been in 
progress for several years with 0.45 micron 
absolute filters currently installed on Unit 2.  
Current plans are to evaluate use of 0.1 micron 
absolute filters by performing filter disk bench 
tests.  

Dose savings resulting from these programs have 
been significant with the background dose rates in 
the reactor buildings decreasing by a factor of 
two. Greater decreases have been seen on specific 
reactor coolant system components such as steam 
generator tube sheets and system piping (see 
Attachment 3). Total dose for each unit's last 
refueling outage was the lowest to date.  

An electronic plant system monitoring program to 
monitor the effects of extended crudbursts during 
unit shutdowns has provided an improved 
quantification of dose rate reductions.  
Purification time with reactor coolant pumps 
operating have been extended in more recent 
refueling outages to ensure optimum cleanup of all 
loops. Attachment 4 illustrates the effectiveness 
of this effort on Unit 1 EOC-14.  

During the last Unit 3 (EOC-14) refueling shutdown, 
letdown flow was increased approximately 40% to 
achieve our goal of less than or equal to 0.1 micro 
Curie/ml Cobalt-58 with some critical path savings.  
This effort saved valuable time early in the outage 
and provided desirable dose rate results. In 
comparing 20 selected Unit 3 survey locations, 
consistently monitored for the past 3 refueling 
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outages, contact and general area dose rates 
dropped by an average of 46%. This overall effort 
was a major reason the outage was completed more 
than 30% under its dose estimate with an added 
direct cost savings for the company.  

C. ALARA Action Items 

The following listed items are examples of 
improvements that have been completed or will be 
completed in the near future: 

The N-16 Decay Tank was removed from Unit 3 
during the last outage. General area dose 
rates were reduced from 2000 mrad/hr to 200 
mrad/hr in a very congested area of the 
reactor building where outage repairs are 
normally required. This tank has also been 
removed from Unit 1 during the outage 
currently in progress and will be removed from 
Unit 2 later this year.  

Approximately 180 pounds of boron were removed 
from the Unit 3 reactor head service structure 
dome. Dose rates dropped from 1200 to 600 
mrad/hr at the vertical plane of the service 
structure.  

The component drain header in the basement of 
all three reactor buildings has been 
permanently shielded. This permanent 
installation will eliminate the dose which was 
accrued when installing and removing temporary 
shielding in past outages.  

* Flow transmitters were ordered for the RC 
Makeup pump that will not require reactor 
building power entries for calibration. This 
will eliminate 12 power entries per year.  

A new inventory system was implemented for 
drums containing radioactive waste materials 
(in storage - filter media). Improvement has 
reduced dose received for waste processing 
these drums from 200 - 300 mrem to 30 mrem.  

* 33 of 111 posted hotspots were resolved.  
Source term reduction totaled 60 rem.  
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D. ALARA Program 

The Oconee ALARA program remains unchanged (by 
description) from the 1992 self assessment.  
However, some program changes are expected in the 
future as better work methods are aggressively 
pursued. Work method improvements are being 
implemented through our new Station Work Control 
and Maintenance organizations where we are 
beginning to realize the positive effects of 
improved outage planning/scheduling and increased 
overall support with regard to the ALARA program.  

II. EXTERNAL EXPOSURE CONTROL 

A. Electronic Dose Capture 

Oconee replaced its existing inventory of pocket 
ion chambers (PICs) with Merlin Gerin electronic 
dosimeters (EDs) in mid-February 1993 for use by 
the general plant population. PICs are still used 
in certain circumstances, such as multiple-badging 
of workers. The changeover to EDs provides 
immediate radiological feedback to workers through 
the benefit of dose alarms, dose rate alarms, and 
stay-time alarms. These alarm values are 
established by RP during the RWP creation process, 
and are automatically programmed into the EDs when 
the worker logs into the Electronic Dose Capture 
(EDC) system.  

The use of EDs has enhanced the TLD-to-estimating 
device correlation, providing a more accurate 
estimation of radiation doses received. Correlation 
factors have improved by a factor of 1.2 over the 
previous (PIC) devices. Historically, a typical 
TLD/PD correlation factor around 0.8 could be 
expected. The most recent data available (4th qtr.  
1993) for TLD/ED correlation reflects a correlation 
factor of 0.98.  

Additionally, all TLDs have been labeled with bar 
codes that are read with a laser scanner upon 
accessing the EDC system. This method has 
eliminated the element of human error in regard to 
personnel mistyping their access ID number. Future 
plans include bar coded security badges to aid in 
assuring that an individual has the correct 
security badge and TLD.  
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An identified limitation of the EDC system in its 
current state is the ability of the system to 
provide only partial RWP information to workers.  

To correct this, RP has commissioned modification 
of the EDC access code that will allow workers to 
view all RWP information directly on an access 
station screen upon demand. This enhancement is 
expected to be delivered in June 1995.  

B. TLD Upgrade 

On 1/1/93, the Duke Power system changed TLD 
vendors. The new TLD configuration and phosphors 
provide a broader range of photon measurement due 
to enhanced response of the new TLD to low energy 
photons. The new TLDs provide the capability of 
directly monitoring dose at an effective depth of 
300 mg/cm2 (EDE), 1000 mg/cm2 and neutron dose.  

III. INTERNAL EXPOSURE CONTROL 

Radiation Protection reviews Body Burden Analysis 
(BBA) results both immediately upon performing a 
BBA and quarterly. The immediate review is 
performed to identify any uptakes so that immediate 
corrective actions can be taken. The quarterly 
review is performed to: 1) verify that no 
personnel have exceeded any regulatory or 
administrative limits and 2) evaluate the 
effectiveness of the programs for limiting the dose 
to workers from internally deposited radioactivity.  
Upon performing the quarterly review, immediate 
corrective actions are taken as necessary to 
resolve individual events as well as to resolve and 
correct any adverse trends.  

In 1993, 5207 BBAs were performed. There were no 
instances of ONS personnel or vendors receiving 
intakes of radioactive material in excess of 
administrative or regulatory limits. There were 
three instances of dose being assigned to 
individuals as a result of internal uptakes. The 
total CEDE assigned to these individuals was 0.188 
person rem. All uptakes occurred during 
maintenance activities performed during the Unit 2 
Outage in the second quarter of 1993.  

In the first quarter of 1994, 1492 BBAs were 
performed and there were no instances of ONS or 
vendor personnel receiving intakes in excess of 
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administrative or regulatory limits. There were 21 
individual dose assessments performed during the 
quarter. The total CEDE assigned to these 
individuals was 0.509 person rem. All uptakes 
occurred during maintenance activities performed 
during the Unit 3 outage in January and February of 
1994.  

With the new 10CFR20 (implemented January 1, 1993 
at ONS) requirements to ensure that jobs are 
performed ALARA, more tasks are expected to be 
performed without the use of respiratory 
protection. With more tasks being justifiably 
performed without respiratory protection, 
additional uptakes within ALARA constraints and 
well within administrative and regulatory limits 
should be expected. The BBA review program will 
ensure the effectiveness of the procedures in place 
to limit internal deposition of radioactivity among 
workers and will identify any adverse trends in the 
internal exposure program.  

IV. CONTAMINATION CONTROL 

Beginning in the late 1980's a tremendous amount of 
time, effort, and money was dedicated to recover 
"controllable" potentially contaminated areas, 
which is approximately 119,380 square feet.  

In 1993 a goal was established to reduce 
contaminated square footage to less than 2000 
square feet. 930 square feet was achieved.  

The site goal for 1994 is to maintain the 
contaminated area to less than 1000 square feet.  

Experience has demonstrated that reclaiming these 
areas following an outage requires far less effort 
than the initial decon effort.  

A. Personnel Contamination 

Oconee began trending contamination cases in 1982 
and established goals in 1984. The number of 
contamination cases has been steadily declining 
since 1986. From 12/01/92 through 06/06/94 Oconee 
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has had 102 dispersed skin contamination cases. In 
1993 our goal was to achieve less than 93 personnel 
contamination cases. We achieved this goal with 47 
recorded incidents. As of 06/06/94 Oconee has had 
50 dispersed skin contamination cases. Our goal for 
1994 is to again have less than 93 cases.  

The number of personnel contamination cases is 
expected to be slightly higher in 1994 than in 
1993. This is due to the increased scope of Unit 3 
Refueling Outage, along with the elevated 
contamination levels in Unit 3 Reactor Building.  
Additionally, ONS is having three refueling outages 
in 1994 verses 2 in 1993. Continued tracking and 
trending of events will ensure that any adverse 
trends will receive prompt attention and that 
corrective actions will be implemented.  

V. RADIATION WORK CONTROL 

A. RP Contractors 

During the past outage Oconee decided to accept the 
challenge of training additional RP vendor 
technicians to be added to our returnee list. This 
will enable the system to have a larger selection 
of technicians to choose from when our outages 
conflict with other utilities. By having already 
trained technicians on the system, this will save 
time and money on inprocessing in the future.  

B. Job Ownership 

At Oconee we have adopted a more proactive approach 
to technician involvement and job ownership. Prior 
to refueling outages, RP technicians are assigned 
to work with the planners, engineers, and the craft 
teams in order to integrate RP practices into the 
job. RP selects jobs that have a high degree of 
radiological potential and jobs that by their very 
nature are large in scope. By being involved 
early, we realize substantial savings in dose, 
radwaste, and in job progression. We have proven 
this method to be worthwhile in the past and plan 
to continue this practice in future outages.  

RP has formed a team to review all radiological 
documentation and investigations. The group also 
writes and modifies RWPs and assigns temporary dose 
when necessary. This team helps alleviate the time 
delay that could be experienced otherwise in 
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processing paperwork and performing investigations.  
By having the same team auditing our program 
documentation, we add the consistency and 
continuity that is needed to make a program 
effective.  

Management's support of continuously improving by 
reducing occupational dose is exemplified by the 
positive 'stop' work actions taken by the RP 
control point technicians. The RP technicians 
demonstrate job ownership, cooperative team work, 
and confidence when making dose control decisions 
within the confines of work schedules. An example 
of this is: 

Unit 1 EOC-15 LPI emergency suction piping - 1.5 
rad/hr contact, 200 - 300 mrad/hr GA. Three 
different teams were scheduled to work in the 
immediate area. Reactor Building Control Point RP 
Technician negotiated a work 'stoppage'; and then 
worked with Operations to flush, achieving 10 - 15 
mrad/hr GA.  

One of the challenges in administration of an 
effective radiation protection program is to 
provide consistency for radiological workers.  
Because a significant segment of the work force 
provides support at all three Duke nuclear sites, 
an effort is underway to standardize station RP 
procedures. Since there are discreet differences 
between Duke's nuclear sites, all procedures will 
not lend themselves to this process, but the long 
range goal is to standardize as many radiation 
protection procedures as possible in the System 
Radiation Protection Manual.  

C. Radiation Monitors 

Oconee has nearly completed the Radiation Monitor 
(RIA) Replacement Project which involved a total of 
118 monitors. A total of 87 RIAs were replaced, 18 
were deleted, 3 were added, and 10 in the Rad Waste 
Facility were not changed. When completed, the 
project will be approximately 5% under the original 
11.18 million dollar budget excluding stores 
loading charges.  

The outstanding work necessary to complete the 
project includes the implementation of the new Unit 
2 Low Pressure Service Water Monitor (2RIA-35) and 
new computer chips for the waste gas decay tank 
monitors (RIA-37 and 38).  
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D. Countroom/Chemistry 

RP provided Primary Chemistry technicians and 
management with training on ONS Countroom 
operations as well as common problems and 
limitations associated with nuclide identification.  
This was done at the request of Chemistry 
personnel in an attempt to improve weaknesses 
in the ONS Radiochemistry program identified 
by INPO.  

Migration of station QA assurance documents to a 
Duke Power Company RP System Manual is expected to 
reduce administrative costs associated with 
procedure maintenance.  

ONS did not participate in the NRC Confirmatory 
Measurements program during the last calendar year.  

VI. RADIOLOGICAL EFFLUENT CONTROL 

A. Gaseous Effluent 

From May 1993 through May 1994, Oconee Nuclear Site 
has made 172 gaseous waste releases. The dose to 
the public as a result of these releases is well 
below the dose limits specified in Selected 
Licensee Commitments/Technical Specifications.  
Gaseous effluent dose trends have been steadily 
declining since 1984. The highest percent of the 
SLC/Technical Specifications dose limit is well 
below 1%. For instance, for 1993 the percentage of 
the annual gaseous effluent dose limit for gamma 
dose, beta dose and organ dose was 0.02%, 0.02%, 
and 0.06%, respectively.  

B. Liquid Effluent 

From May 1993 through May of this year, ONS 
Radwaste had made 515 liquid effluent releases.  
The Curie total for 1993 was the record low for 
Oconee at 0.474. The January 1, 1994 through May 
31, 1994 curies released is 0.191, which is 
projected to be below the value established in 
1993. Subsequently, the estimated radiation 
exposure to members of the public from liquid 
effluent was 0.108 mrem-whole body and 0.076 mrem
whole body, for 1993 and YTD 1994, respectively.  
The major contributor to this success is the 
attention given to the waste water demineralizers, 
specifically in trending specific radionuclides for 
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determining the best anion/cation resin ratios 
used, and for placing demins in and out of service.  
For liquid waste which did not initially meet 
procedural release specifications, reprocessing was 
performed with additional waste demineralization 
and the use of Spent Secondary Condensate Polishing 
Resins in a waste holdup tank (CBRT).  

During this review period, Radwaste personnel 
worked with RP Countroom teammates to identify and 
quantify a SB-125 problem, which is attributed to 
possible erosion of primary system components 
containing elemental tin. Subsequent to the 
discovery of Sb-125, Te-125m is now a nuclide of 
concern as the Sb-125 decays, which was expected.  
Quarterly data review meetings between the RP and 
Chemistry/Radwaste personnel have helped in 
resolving these issues.  

C. Unplanned Releases 

There have been no unplanned radioactive liquid or 
gaseous releases to the environment during this 
SALP period.  

VII. RADIOACTIVE WASTE MANAGEMENT 

In 1993, the station initiated a Radioactive Waste 
Minimization Quality Improvement Team led by the 
Radioactive Materials Control unit of the RP 
Section. This team has been instrumental in 
leading the station to significantly reduce the 
volume of Dry Active Waste generated. Generated 
volumes typically averaged 55,000 cubic feet per 
year, but were reduced to 31,200 cubic in 1993.  

Increased communications and awareness of 
radioactive waste minimization techniques by 
radiation workers and more control of Dry Active 
Waste collection areas are primary reasons for the 
reductions.  

The Radioactive Waste Minimization Quality 
Improvement Team has now become a Continuous 
Improvement team to continuously seek ways to 
further reduce radwaste volumes generated. ONS set 
a station burial volume goal of 7946 cubic feet in 
1993. Actual burial volumes was 7533 cubic feet.  
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The Station burial volume goal for 1994 is 7416 
cubic feet. Through the end of May, ONS is on 
target to achieve that goal having buried 3221 
cubic feet or 43.4 percent of the goal.  

A. Transportation 

In 1993, Oconee prepared for transport by public 
highway, 44 waste shipments to processors or the 
burial facility and 100 non-waste shipments. No 
transportation incidents occurred. No reports of 
DOT or burial site violations were reported by 
receiving licensees or regulatory inspectors.  

Through the end of May 1994, ONS has shipped 24 
waste shipments to processors or the burial 
facility and 83 non-waste shipments. Projections 
are that we will ship approximately 50 waste 
shipments and 120 non-waste shipments by year end.  

VIII.ENVIRONMENTAL 

In 1993, 929 environmental samples were collected 
as required by SLCs. An additional 352 required 
samples have been collected in 1994. Deviations 
associated with required samples continues to 
remain low (less than 1% of the samples have an 
associated sampling deviation). An additional 519 
samples beyond the SLC requirements were also 
collected by station personnel to provide more data 
for trending and evaluation of environmental levels 
within the site boundary.  

Activity levels in the environment continue to 
remain low. Approximately 3% of the SLC required 
samples collected have contained radioactivity 
related to station operations. Review of sample 
analysis results show that all positive indications 
of radioactivity are well below reporting levels 
specified by the SLCs and are comparable to levels 
observed in previous samples. The highest 
percentage of SLC reporting levels for individual 
samples were observed in fish samples (Cs-134, Cs
137, 8.89%) and surface water samples (H-3, 64%).  
These samples were obtained close to the station's 
effluent discharge. Oconee's contribution to 
environmental radioactivity levels is small and 
continues to have insignificant radiological impact 
upon the health and safety of the general public.  
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IX. TRAINING AND QUALIFICATION 

The training and qualification of Radiation 
Protection technicians at Oconee Nuclear Station 
consists of Initial Training, On-the Job Training 
and RP Continuing Training.  

The RP Training and RP Organization work together 
to ensure that training needs are identified and 
appropriate training is performed. This is 
accomplished through quarterly meetings between RP 
training and RP management and informal meetings 
with RP supervisors, technicians and technical 
staff.  

The Radiation Protection Organization has a-high 
experience level. Technicians have an average of 
14 years experience. All 54 technicians have 
qualified to the required mandatory tasks for their 
respective duty area.  

Twenty-two individuals are currently registered 
with the National Registry of Radiation Protection 
Technologists (NRRPT). An NRRPT exam preparation 
class is scheduled for 1994 to provide this 
opportunity for career development to other 
personnel.  

The training and maturity of the RP organization 
has helped the RP organization achieve an enhanced 
level of nuclear professionalism and personal 
safety which has improved plant reliability.  

X. AUDITS and CORRECTIVE ACTIONS 

Inspection Report 50-269,270,287/93-28 Dated 
November 19, 1993 

a. High Radiation Area (HRA) Control violation: 
failure by Oconee Nuclear Station (ONS) to 
control entry into HRAs per 10CFR20.1601 (a), 
(b) or (c).  

Duke Power Company Radiation Protection (RP) 
had interpreted the methods for controlling 
HRAs as described in Draft Reg Guide DG-8006 
(para 4.5-D) and Reg Guide 8.38 (para 4.4-D) 
as giving NRC approval to use methods as 
stated in above guides to meet the 
requirements of 10CFR20.1601.  
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Corrective Actions: 

1. ONS immediately asked the NRC for verbal 
approval to continue to control access to 
HRAs as stated in Reg Guide 8.38 while 
the site requested approval as allowed 
under 10CFR20.1601 (c) to use these 
methods. Verbal approval was granted.  

2. ONS requested approval to control access 
using methods included in Reg Guide 8.38 
by letter dated October 28, 1993 and 
supplemented by letter dated December 8, 
1993 as allowed under 10CFR20.1601 (c).  

ONS received NRC approval by letter dated 
February 14, 1994 to control access per 
Reg Guide 8.38.  

No procedural changes were required since 
ONS was already in compliance with Reg 
Guide 8.38.  

At no time was there inadequate control 
of HRA access. Worker safety was never 
compromised.  

Unresolved item: A procedural discrepancy was 
identified which involved control of keys to 
Reactor Building emergency personnel doors on 
units 1,2&3. Keys were in possession of 
Security to facilitate performance of daily 
Security checks on the doors. Procedures 
required the keys to be controlled by 
Operations and only issued to Radiation 
Protection (RP) personnel.  

Duke Power Company is in the process of 
standardizing RP procedures for Oconee, 
McGuire, and Catawba Nuclear Sites. A 
discrepancy existed between standardized 
procedure wording and the actual control of 
these three keys.  
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Corrective Actions (continued) 

The procedure was changed to allow Security to 
continue possession of these keys because this 
is the most efficient way to use resources to 
perform required door checks. The NRC auditor 
confirmed that "from a regulatory standpoint, 
specifically 10CFR20.1601, the licensee's 
control of the three doors was appropriate." 

Security procedures were also changed to 
mandate control of these areas and to restrict 
their entries to the area necessary to perform 
required door checks.  

Personnel health and safety was not 
compromised at any time due to this procedural 
discrepancy.  

XI. CHEMISTRY 

A. Primary Chemistry 

Improvements in the monitoring of Reactor Coolant 
isotopic content yield a more viable representation 
of system total inventory.  

Reactor Coolant samples for isotopic trending are 
now taken using a pressurized geometry. A valve and 
sample "loop" arrangement adapted from gas 
chromatography application allows the capture of 
Reactor Coolant liquid samples under pressure.  
Sample "loops" are calibrated to precise volumes to 
assure accuracy. Collected "loop" liquid is then 
transferred to counting vials under vacuum. Samples 
taken and counted using this method give more 
accurate determination of short lived gas and liquid 
isotopes. Longer lived isotope activity is 
determined by recounting the sample after a time 
period has passed. This allows the shorter lived 
high energy isotopes time to decay, giving an 
interference free count of the longer lived 
isotopes.  

Specialized counting equipment libraries have been 
developed using the Chemistry Delay Count program.  
This program is a study of isotopes in the Reactor 
Coolant and the ability of counting equipment to 
properly determine them as they decay. Counting 
line energy interference and other various isotopic 
interactions have been minimized using this process.  
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B. Secondary Chemistry 

Ethanolamine chemistry has been implemented on all 
3 units. Preliminary results show a reduction in 
iron transport in the D heater drains (3-5 ppb 
reduced to 2 ppb).  

Carbohydrazide will be used on the Unit 1 start-up 
as an oxygen scavenger. The reported advantage is 
that it reacts at a lower temperature (120*F as 
opposed to 150OF for hydrazine) which will decrease 
the potential for exceeding the tech spec 
temperature limit on the upper surge tank. If this 
is successful, it will save thousands of dollars by 
eliminating the need to modify piping associated 
with the emergency feedwater system and upper surge 
tank.  

Oconee is working with BWNT to install and operate 
an electrochemical potential (ECP) monitor on Unit 
2 to optimize secondary-side chemistry control. ECP 
has been shown to be dependent on ratio of oxygen to 
hydrazine and evidence suggests that corrosion of 
steam generator materials is a strong function of 
the local electrochemical potential. A test is 
planned on Unit 2 to use the ECP monitor to optimize 
the hydrazine/oxygen ratio. Other test goals will 
be to: 1) determine the effect of various 
secondary system chemistries on the ECP of 
feedwater, 2) determine the impact of secondary 
system transients such as start-ups and shut-downs 
on ECP, 3) determine the effect of controlling ECP 
on the ratio of hematite to magnetite in the 
corrosion products being transported to the steam 
generators, 4) evaluate the MSR routing scheme and 
impact on ECP, 5) evaluate the effect if any on 
varying ethanolamine concentration in the feedwater, 
and 6) determine to what degree the behavior of 
ECP is plant specific.  

The condensate polisher system has been improved by 
replacing the locking devices which hold the 
elements in place. Resin leakage had increased the 
frequency of resin trap change-outs which requires 
the powdex system to be bypassed. The locking 
devices have been changed out on all 3 units with 
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Unit 2 operating for over 1 year with only 1 resin 
trap change-out. Prior to the change in locking 
devices, Unit 2 averaged 7 change-outs per year from 
1990-1993.  

Chemistry Index (CI) values for each unit through 
April 1994 are: 
Unit 1 - 1.02; Unit 2 - 1.00; Unit 3 - 1.05.  

C. Chemistry Procedure Use and Adherence 

In-Plant Review (IPR) 94-4 evaluated procedure use 
and adherence in Chemistry and identified inadequate 
management guidance and inadequate supervisory 
monitoring of field activities to reinforce 
management's expectations as the primary cause for 
procedure use and adherence requirements not 
consistently being met. A secondary contributor was 
identified as inadequate self-checking (insufficient 
use of the 'STAR' concept).  

The Chemistry Team has addressed all identified 
concerns. The IPR was discussed with all team 
members with emphasis placed on the lessons to be 
learned from it. Roles and responsibilities of 
Chemistry Team members have been defined and 
incorporated into the Chemistry Section Manual.  
Team Leaders have clear expectations to be in the 
field observing job performance (this is an 
accountability in their performance work plan).  
Expectations for self-checking have been made clear 
and included in each team member's performance work 
plan. The knowledge level of Nuclear directives is 
being addressed by assigning members of the 
Chemistry management staff responsibility for 
specific directives. They are accountable for 
informing the Chemistry team of changes to the 
directives which impact Chemistry.  
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ATTACHMENT 1 

Oconee Unit 1 Outage Exposure 
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Peroxide Induced Crudburst History 

Unit I 
EOC Outage Dose Date Co-58 Peak Co-58 Final Total Curies Co-60 Peak -Co-60 Final Total Curies Letdown Flow Cleanup Time 

10 423 Sep-87 2.3 0.8 1200 0.017 0.0025 9 44 
11 171 Jan-89 1.839 0.2273 500 0.1016 0.002402 24 140 27 
12 139 Apr-90 1.285 0.2444 445 0.004515 0.002151 2 140 23.5 
13 231 Aug-91 1.28 0.215 411 0.00457 0.002057 2 135 23 
14 142 Dec-92 0.8755 0.0964 392 0.003703 0.001387 2.6 105 46 
15 Apr-94 1.925 0.258 689 0.005709 0.002025 3 143 30 

Unit 2 
EOC Outage Dose Date Co-58 Peak Co-58 Final Total Curies Co-60 Peak Co-60 Final Total Curies Letdown Flow Cleanup Time 

9 425 Feb-88 1.66 0.2 (est) -775 0.0063 0.0015 (est) -3.1 120 48 
10 217 May-89 1.316 0.182 498 0.003734 0.00145 2.2 140 30.5 
11 230 Sep-90 1.52 0.3741 492 0.00447 0.002255 1.7 140 21.5 
12 232 Jan-92 1.514 0.1427 533 0.005501 0.0009155 2.3 130 21.5 
13 120 May-93 1.527 0.1896 689 0.005425 0.001378 2.9 105 46 

Unit 3 
EOC Outage Dose Date Co-58 Peak Co-58 Final Total Curies Co-0 Peak Co-60 Final Total Curies Letdown Flow Cleanup Time 

10 300 Aug-88 0.6668 0.1627 404 0.01172 0.003596 7.9 150 48 
11 294 Nov-89 1.29 0.2076 517 0.00668 0.0022 3.6 140 25 
12 273 Feb-91 1.305 0.198 437 0.005994 0.00242 2.8 145 23.75 
13 322 Jul-92 2.234 0.1231 825 0.005656 0.001154 3.5 100 54 
14 Dec-93 1.866 0.103 0.005862 0.001132 150 37



ATTACHMENT 3 

Oconee Unit 1 - OTSG Average Dose Rates 
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ATTACHMENT 4 

UNIT 1 EOC-14 CRUD BURST MONITORING 
Mrad/hr (AVERAGE OF ALL MONITORING LOCATIONS AUX. & RX. BLDGS.) 
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Fire Protection 

Our Fire Protection Program appears to be in a sound 
regulatory and operational condition. Our program has 
been viewed for many years by the industry as one of the 
best.  

Some of the strengths in the Fire Protection area include 
a comprehensive program which encompasses all site 
groups, we have active management support, we have very 
good control of our combustible materials and fire 
sources, our Operations personnel are aware of fire risks 
and hazards and they do a very good job in mitigation.  
Oconee has had the best Fire Protection Plan and Fire 
Brigade in the industry for a number of years.  

Some of the challenges that are still remaining for the 
Fire Protection area are continuous improvement in the 
Fire Protection Area, maintaining qualified personnel in 
the Fire Protection area and continuous management 

* support.
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I. MANAGEMENT INVOLVEMENT 

During this SALP period the security program has 
received significant management attention.  

0 The Oconee, Catawba, and McGuire Site 
Security managers and the Oconee Site Human 
Resources Manager initiated a Business 
Excellence Steering Team (BEST) that meets on 
a frequent basis to provide company 
consistency and excellence between the three 
sites.  

Duke Power Company's Oconee, Catawba, and 
McGuire Nuclear Sites are developing a 
departmental Physical Security and 
Contingency Plan to be submitted through the 
50.54(p) process during this SALP period.  
This plan will improve company consistency, 
capitalize on departmental efficiencies and 
improve management oversight of security.  
Other generic initiatives include such items 
as a departmental Search Directive and Shift 
Journal.  

0 Security personnel have participated in 
activities such as a comprehensive "Human 
Resources Skills Assessment" and "Quality 
Check-ups". Through this excellence process, 
employees have been provided with personal 
and work related growth and developmental 
opportunities.  

O Security reorganized to improve business -

efficiencies by converting to a 4 shift 
rotation cycle with a day shift augmentation 
team. Additionally, by flattening the 
organization, the security manager has a 
better communications link with shift 
operations. Employee feedback and results to 
date have been positive.  
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II. TRAINING AND QUALIFICATIONS 

There have been numerous initiatives to improve 
training and qualifications of the security force.  

o Two training instructors and one shift 
supervisor attended a 40 hour course in 
"Tactical Team Operations" conducted by the 
Institute of Public Service (Gainsville, 
Georgia). This resulted in the ability to 
conduct enhanced tactical training with shift 
officers.  

o Five (5) security supervisors have completed 
an approximately 110 hour training course 
given by the South Carolina State Law 
Enforcement Division, in conjunction with 
Tri-County Technical College. Ten (10) 
members of the security force are now 
certified as Private Security "Legal" and 
"Firearms" Instructors by the State of South 
Carolina.  

0 Numerous three day training sessions were 
conducted to transition from the .38 Revolver 
to the 9mm Pistol. With the exception of 
four individuals, all shift officers now 
carry 9mm Pistols which are more advantageous 
in a tactical situation.  

o "Stress Fire" and "Elevation Firing" were 
incorporated into the quarterly rifle (AR-15) 
training program.  

o Training was improved to enhance tactical 
shooting skills. Various scenarios included 
shooting with the handgun and shotgun at 

(1) a stationary target while the individual 
was moving to a simulated location of 
cover/concealment and 

(2) while wearing bullet resistant vests.  

Additionally, Stress Fire was incorporated 
into Night Firing with both the handgun and shotgun.  
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O A fundamental change was initiated for 
badging/access control and in-processing of 
personnel. Changes allow for increased shift 
knowledge of the total badging process and 
provide for better continuity in the 
fulfillment of access control requirements 24 
hours a day. New in-processing methods 
reduce congestion, improve management 
control, and achieve staffing efficiencies.  

III. SECURITY PLAN AND PROCEDURE ADHERENCE 

Numerous equipment and personnel awareness issues 
have been initiated.  

O A "Sally-Port" was installed at the primary 
protected area Vehicle Access Portal. The 
installation of the "Sally-Port" provides a 
more positive means of controlling protected 
area vehicle ingress/egress and contributes 
to improved staffing efficiencies and 
personnel safety.  

Awareness campaigns conducted with station 
employees have proven to be an effective 
means of communicating security concerns with 
station employees. Security related items 
are regularly included in (1) Site Team 
Notes, (2) outage Updates, (3) Outage 
Handbooks, and (4) Site Work Standards 
Handbooks. Additionally, the Site Problem 
Investigation Process (PIP) and Security 
Corrective Action Program have proven to be 
an effective method of addressing security 
events attributable to "Human Error".  

o To aid in the assessment of perimeter 
intrusion alarms, a CCTV "Image Capture" 
system was installed. The installation of 
this system provides the Central/Secondary 
Alarm Station Operator with Pre Alarm, Alarm, 
Post Alarm, and Real Time viewing 
capabilities of designated intrusion alarm 
zones.  
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IV. ACCESS CONTROL 

Several initiatives designed to enhance the 
overall access control process were accomplished 
during this SALP period.  

o A computer input terminal was placed in the 
access control area to allow for more 
expeditious programming of badging 
information into the security computer.  

O A new method of "in-processing" was initiated 
which integrated the selection and training 
(e.g., Radiation Protection, Site 
Orientation) into the Security Badging 
Process. Implementation of this revised 
system of personnel in-processing has 
resulted in a more systematic method of 
implementing the DPC Nuclear Access Control 
Program.  

O V. SAFEGUARDS INFORMATION CONTROL 

Several issues involving inadequate control of 
safeguards information have occurred: (1) a level 
III violation was assessed as the result of 
safeguards ONS drawings discovered to be 
uncontrolled in the corporate office; (2) a level 
III violation was assessed as the result of an 
unsecured safeguards container being discovered 
exterior to the site protected area; (3) two level 
IV violations were assessed for failure to 
properly control safeguards information.  

An extensive self initiated audit of the control 
of safeguards information was conducted by Duke 
Power Company's Quality Verification Section and 
members of the ONS/MNS/CNS Security Sections. The 
resulting recommendations have been evaluated and 
applicable corrective actions are being 
implemented. Additionally, the safeguards program 
is being restructured in an effort to prevent 
additional instances of uncontrolled safeguards 
information. To date, there have been no 
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recurrences of safeguards events at the Oconee 
Site.  

VI. AUDITS AND CORRECTIVE ACTIONS 

o Three Non-Cited Violations (NCVs) and two 
Inspector Follow-up Items (IFIs) were closed 
for security.  

0 Corrective actions in response to trends 
identified through 73.71 reportability 
criteria continue to be aggressively pursued 
to correct equipment and human performance 
events. The Station Problem Investigation 
Process (PIP) has been effectively utilized 
as a means of gaining management support- for 
security needs. Examples of management 
attention include: (1) active plans to 
replace the existing Access Control System 
with Biometrics; and (2) the development of 
an multi-disciplined team to reduce the 
number of reportable Controlled Access Door 
(CAD) events.  

VII. FITNESS FOR DUTY 

The Fitness For Duty program continues to be an 
effective method to provide for the health and 
safety of employees and the general public. An 
internal audit of the Fitness For Duty Program 
(FFD) was conducted by Duke Power Company's 
Quality Verification Section. As a result of this 
audit, no problems were identified which related 
to the interface of the FFD program with Security.  
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PLANT SUPPORT 

EMERGENCY PREPAREDNESS 

ENGTHS & INIIATIVES 

1. EQUIPMENT 

Siren operability has been maintained during this., 
report period at 98 per cent. Three new sirens 
were added in the 10-mile EPZ to meet population: 
changes identified in a population study prepared 
by HMM Associates as a result of the 1990 census.  

A weekly pager testing program was initiated to 
assure that the staff recall system was properly 
supported and that the pager system was effective 
for notification purposes.  

I. Oconee has a plant operations data system that can 
be accessed from the Control Room, Technical 
Support Center (primary and alternate), Operational 
Support Center (primary and alternate), and the 
Emergency Operations Facility. This system is 
driven by either the Operational Aid Computer or 
the Simulator. This system. also provides the 
source of data to the NRC Emergency Response Data 
System from either the OAC or the Simulator. This 
means that the NRC and State of South Carolina can 
access real time vital plant data in a real 
emergency or a drill.  

A computer program was developed to provide boron 
concentration values for emergency events where 
sampling of the Reactor Coolant System was not 
available. This program resulted from action items 
from emergency drills.  
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* 2. EXERCISES AND DRILLS 

* Five drills (which includes the annual exercise) 
are simulator driven, which gives each shift an 
opportunity to participate in an emergency drill 
event. Two Emergency Response Organization recall 
drills are held in addition to the five simulator 
drills. Fire drills, medical drills, hazardous 
material response drills, and offsite agency fire 
department drills are also scheduled to assure 
appropriate response for these events.  

* Prior to each refueling outage (when large numbers 
of vendors and outside groups are present), a site 
accountability drill is held to assure that all 
personnel understand the accountability process for 
the Oconee Nuclear Site.  

* Two annual exercises were held during this SALP 
report period. No violations were cited.  
Corrective actions have been developed to correct 
weaknesses cited.  

3. PROGRAM MANAGEMENT 

* The emergency planning goal is to be prepared for 
any type of emergency situation. ONS is a large 
industrial site and our emergency plan is 
established to handle any type of emergency ranging 
from security, hazardous materials, fire, flooding 
and radiological events. The emergency planning 
program encompasses a site that could have as many 
as 1,000 people onsite at any time (more people 
than some small towns).  

* We worked with state and local emergency planning 
officials to revise the evacuation plans for 
Pickens and Oconee Counties to require evacuees to 
go directly to a shelter instead of stopping at a 
reception center first. This revision to state and 
county plans allowed for greater efficiency in the 
evacuation process. Our annual calendar was 
revised to provide updated information to the 
county residents.  

* We have submitted to the NRC for prior approval the 
NUMARC/NESP 007 emergency actions levels for the 
Oconee Nuclear Site.  
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We have been pro-active in identifying processes or 0 incidents that could cause a violation. Two 
problems were identified that were cited as non
cited violations. Corrective actions were made in 
a timely manner.  

* Responsibility was assumed for the emergency 
planning efforts related to the Keowee Dam as 
required by Federal Energy Regulatory Commission.  
The first exercise is to be held in 1995.  

* Management support for emergency planning is 
evidenced by support of the aggressive
drills/training required for the emergency response 
organization.  

4. TRAINING 

An effective data base for controlling emergency 
response training requirements for members of the 
emergency response organization has been developed.  
Persons on the emergency response organization 
whose training dates becomes deficient will be 
denied access to the protected area until emergency 
response training is current.  

A computer based training program was developed for 
offsite communicators. The program is available on 
the Oconee local area network and persons who fill 
the role of communicators use the program to keep 
their skills current.  

*- Annual emergency response training for primary 
players is conducted in conjunction with a table
top drill to assure that each participant fully 
understands their role and the responsibilities of 
others in the Technical Support Center, Operational 
Support Center, and the Emergency Operations 
Facility.  
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. CHALLENGES 
1. FACLITIES.-.-~r 

The Technical- Support Center is locatedin the Unit 
1 -ControlnRoom. envelope t:The primary- Technical
Support Center was-otaken out of service, during the 
first 'quartereof'1994 ;when a nuclear. modification 
-installation corrected -the ventilation system- i-n 
th6' Unit 1- & 2 Control2.; Room . .,Oconee has 
established an Alternate Technical Support Center 
in the Oconee Office Building. This facility would-
have been utilized had a real emergency required
the activation of the Technical Support Center.  

The 1994 annual exercise (May 10)-was--held-during
the Unit 1 outage. Fuel handling forz UnitskiL&2 

s -'is done from the Technical-Support Center. With
full management support, Emergency Planning was
able to work L with.iue1 thandling a.personnel., to 
relocate theidrequipment-rso that the-exercise could 

r'continue as scheduled.  

2 . PROGRAM MANAGEMENT 

We implemented 10CFR 20 TEDE (Total Effective Dose 
Equivalent) and CEDE (Committed Effective Dose 
Equivalent (Thyroid) limits onsite and offsite.  
The emergency action levels for event 
classification were also revised.  

EPA 400 guidance for dose calculation and emergency 
worker limits became effective January 1, 1994.  

We are developing a computerized Geographical 
Information System for use in providing current and 
accurate information for the 10-mile emergency 
planning zone and the 50-mile ingestion pathway 
zone. Data bases from Georgia, South Carolina, 
North Carolina and the Appalachian Regional Council 
on Governments are being used in developing the 
program.  
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3. TRAINING 

* Our present methods of training are being reviewed 
to determine the most effective process for 
providing emergency response training. A team of 
people (one from each nuclear site) has been 
designated to review the program and make 
recommendations to enhance and improve the 
emergency response training program.  

Major personnel changes have been made in the 
station staffing which in turn has also caused 
changes to the Emergency Response Organization.  
Oconee has a new station manager. The station 
manager, along with three additional new people, 
have recently been trained as Emergency 
Coordinators for the Technical Support Center.  
Other major positions have also been affected by 
reorganization.  
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Housekeeping/Material Condition 

Oconee Nuclear Station has continued to make improvements in the 
overall material condition of the station and in addressing 
programs to enhance the long term availability of the station.  During the SALP period, Keowee Hydro Station management oversight 
was transferred to the Station Manager's area of responsibility.  

Existing preventative maintenance programs maintained equipment ingood operating condition and attention to post maintenance touch-up
painting kept the equipment in good material condition. Preventive 
Maintenance actions are not deferred and corrective work orders are 
reviewed to identify areas where future preventive maintenance
might increase reliability.  

An ongoing program is in place that is upgrading existing equipment 
labeling to a larger, more easily read format. This labeling change 
is being accomplished during non-outage periods.  

Accessible contaminated spaces continue to be reduced through a 
regular non-outage decontamination program. Currently about 4000 . square feet of accessible contaminated space exist. Post outage a 
concentrated program is undertaken to recapture any space that may have been contaminated during the outage and to make further 
reductions where ALARA principles make such an effort meaningful.  

A modification to improve the material condition of the unit 
control boards is nearing completion. This modification installs 
an attractive overlay to the existing control boards and has done 
much to improve the material condition in the control rooms.  

Program enhancements have been made to the housekeeping program.  
Outage Management Plans include specific combustible material 
exclusion areas to enhance protection of important to safety 
equipment. These areas are prominently labeled and are inspected 
regularly. Training of employees has strengthened the commitment to 
good housekeeping standards. Prior to startup of an outage, 
housekeeping inspections are conducted of the unit spaces and 
corrections made as necessary.  
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Significant decontamination activities are undertaken at the start of each outage in the Reactor Building. These efforts have been very successful in reducing contamination potentials, reducing dose, reducing waste, and improving the material condition of the Reactor Building. During the recent Unit 1 Refueling outage, dose received-was very low and entry into the Reactor Building for routine inspections and observation could accomplished by wearing rubber shoe covers and gloves with personal clothing. Outage exposure levels and waste have trended down throughout the SALP period.  

Clearer unit designation and labeling has continued to receive priority attention. Turbine Building color coding of walk paths and columns to match the unit color scheme has heightened awareness of location in the plant. Transitional boundaries between units in the Turbine Building have been greatly enhanced.  

Insulation throughout the plant continues to be upgraded. Existing asbestos insulation is being removed and upgraded as work requirements dictate.  
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