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SUMMARY 

Scope: This special announced inspection was a trial inspection of the 
methodology prescribed by NRC temporary instruction TI 2515/97, to 
evaluate the implementation of the licensee's maintenance program.  

Results: The inspection showed that the Oconee maintenance program is, for the 
most part, a very good program with the sound backing of plant and 
corporate management. There were two new violations identified; one 
involving procedures in the Instrumentation and Electrical 
Maintenance area and the other involving corrective action timeli
ness. There were other apparent violations identified that on 
further review were determined to be additional examples of problems 
identified by a Region II QA effectiveness team inspection in 
May 1988. These were a violation 88-13-04 involving work request 
completeness, violation 88-13-05 involving 10 CFR 50.59 reviews, and 
unresolved item 88-13-06 involving configuration control of 
electrical cabinets.  
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REPORT DETAILS 

Persons Contacted 

Licensee Employees 

Oconee Nuclear Station 
ID. Clardy, Maintenance/P&S Engineer 
IJ. Forbes, Maintenance 
B. Foster, Maintenance Superintendent 
ID. Havice, Instrumentation & Electrical Maintenance Engineering 
*B. Millsaps, Mechanical Maintenance Engineering 
IF. Owens, Regulatory Compliance 
*P. Street, Mechanical Maintenance 
xD. Sweigart, Operations Superintendent 
*M. Tuckman, Station Manager 
*C. Yongue, Health Physics 

Duke Design Department 
*C. Boyd, Oconee Group 
*G. Sanders, Oconee Group 

Duke Transmission Department 

*J. Ashe, General Station Support 
*G. Edens, General Station Support 
11R. Holmes, Substation Maintenance 

Duke QA Department 
J. Brackett, Station QA Manager 

Other licensee employees contacted during this inspection included 
craftsmen, engineers, operators, mechanics, security force members, 
technicians, and .administrative personnel.  

NRC Personnel 

*V. Brownlee, Branch Chief, DRP, RII 
*A. Herdt, DRS Branch Chief, RII 
*F. Jablonski, DRS Section Chief, RIII 
*D. Matthews, Branch Chief, NRR 
*J. Roe, Division Director, NRR 
*P. Skinner, SRI 
*L. Wert, RI 

*Attended exit interview
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2. Overall Plant Performance Related to Maintenance 

The Oconee Nuclear Station (ONS) consists of three B&W pressurized water 
reactors with design electrical rating of 887 MWe each. The units 
received their operating licenses in February 1973, October 1973, and 
July 1974.  

At the time of the inspection Unit 2 was shut down to plug a leaking steam 
generator tube and Units 1 and 3 were operating at 100% power. During 
1988, the station had a total availability in excess of 80% with the only 
non-availability being a scheduled refueling of Unit 2 early in the year; 
a steam generator tube leak in Unit 3 in May; a Unit 1 Reactor Trip from 
100% power in.June; and the Unit 2 steam generator outage described above.  

The Oconee units have experienced load reduction penalties in the past due 
to secondary - side, steam generator sludge, flow restrictions but Duke 
took the lead in chemically cleaning of the steam generators. They have 
also initiated action to sleeve steam generator tubes to preclude 
penalties associated with lower heat exchange margins.  

The only Reactor Trip in 1988 was the Unit 1 trip in June which was 
caused by an instrumentation technician initiating a transient by 
hooking up a multimeter with the instrument set on the wrong scale.  

In 1987, Oconee operated its three PWR reactors with an average cumulative 
radiation exposure of 381 person-rem per unit. This is comparable to the 
371 person-rem/reactor averaged for all PWRs in 1987. Since 1980, with 
the exception of 1982 (a 10-year inspection outage year), Oconee has 
consistently operated with an annual average-per-unit exposure of from 
300-450 person-rem. This was considered very good performance in 1988 
when the average for all PWRs was around 600 person-rem. However, since 
then average cumulative exposures have decreased at most reactor facilities 
so that for the last three years Oconee's performance in occupational 
exposure has been average.  

3. Management Support of Maintenance 

a. Management Commitment and Involvement 

The licensees management appears to be very supportive of a strong 
maintenance program. The team found that there were good programs in 
place to support most phases of maintenance implementation.  

The team evaluated the licensee's programs for implementation of 
industry initiatives in the areas of self assessments, INPO activi
ties, Owners Group activities, NRC Notices and Bulletins, and NPRDS.  
In addition to interviews with responsible licensee personnel, the 
team reviewed the following documents relative to licensee's program 
in this area:
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- NPD Directive 4.8.1(s), RO, Operating Experience Program 
AP 4.8, R26, Operating Experience Program 

- Compliance Manual, Issue date 7/11/81 
- Informal Compliance Flow Chart for BWOG Recommendations 
- BWOG Report 47-1163743-13, Nov. 1987 
- Instrument Air System Description OSSD-0210.37-02 
- Interstation Letter dated October 17, 1985, to Barry Millsaps, 

Subject: OCNS Worthington Air Compressors 
- MD 3.2.16, 6/26/88, Maintenance Self-Assessment Program 

The team found that the licensee is strongly involved in industry 
initiatives. There are mechanisms for input to NPRDS and use of 
NPRDS Data. NPRDS data is used routinely for equipment evaluations.  

Although implementation of BWOG recommendations is not covered by 
written procedures, the team found that the licensee is involved in 
BWOG activities and is actively implementing BWOG recommendations.  
The following BWOG recommendations, relative to the IA System, from 
BWOG Report 47-1163743-13 were discussed with the licensee: 

TR-120-IAS: Air Operated 
TR-127-IAS: Preventative Maintenance 
TR-140-IAS: Air Compressor Maintenance 

The licensee is in the process of implementing these recommendations.  
Relative to TR-120-IAS, the program consist of: 

- Active air operated (SR and NSR) valves for all 3 units have 
been identified. The valves are being walked down to develop.  
complete accurate descriptions 

- Compare data for active valves with existing PM list and change 
as necessary 

- Perform PMs 

- After active valves, evaluate actions and necessary changes for 
the next priority valves 

Overall, the licensee appeared to have a good program for imple
menting industry initiatives.  

b. Management Organization and Administration 

The team held discussions with the station manager, maintenance 
superintendent, and various maintenance supervisors to determine how 
maintenance was organized and administered. The general organization 
was discussed with the team during the June visit to the site, and 
the details of the maintenance organization were discussed during a 
meeting on July 11 at the start of the inspection.
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During discussion with the plant manager, the team was shown how the 
Oconee maintenance plan was developed from the corporate operating 
plan. The corporate operating plan is developed jointly by the 
corporate office and the various Station Managers and is updated 
monthly. This plan provides operating and fiscal goals which can be 
translated into plans and objectives for individual departments by 
the Station Managers.  

The Oconee Station Manager has provided goals and objectives to the 
maintenance department which involve the availability and operability 
of the plant. This allows the Maintenance Superintendent the freedom 
to determine how to conduct maintenance to meet the Station Manager's 
goals.  

In addition to discussions with management, the team evaluated the 
document control system for maintenance to determine if the system 
was documented, proceduralized, maintained, traceable, and periodi
cally reviewed and updated. In addition to evaluating the system 
during work observations and record reviews, the following control 
procedures were reviewed: 

- SD 2.2.1, 4/29/88, Station Procedures 
- SD 3.2.1, 5/23/88, Work Request 
- MD 7.5.1, 8/17/87, Work Request 
- MD 7.5.2, 5/27/87, Work Request Planning 
- MD 7.5.3, 8/27/86, Work Request Implementation 
- MD 7.5.4, 8/27/86, Work Request Completion 
- MD 7.5.5, 8/15/86, Work Request Flow Path 
- MD 6.3.9, 7/08/87, Mechanical Maintenance Procedure and 

Directive Policy 
- AP 3.3.1, 9/29/86, Administration of Maintenance 
- AP 4.2, R26, Administrative Instructions for Permanent Station 

Procedures 
- QA-116, R11, Quality Assurance Records, Collection, Storage and 

Retention
- Station Services Procedures 2.7.6, 6/17/88, Procedure for 

Records Management 
- AP 4.6, Administration Instruction for Work Request 

Maintenance directives were generally found to be comprehensive and 
adequate for the activity being addressed. Directives were clearly 
written in a consistent format and contained detailed instructions 
and information pertaining to the particular activity. An activity 
being performed using a work request usually contained a reference to 
a procedure applicable to the maintenance activity.  

c. Technical Support 

The team spent a considerable amount of time examining the technical 
support provided to the maintenance department. A part of that time 
was the result of problems noted during the observation of
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maintenance in progress and plant condition inspections, the rest of 
the time was spent reviewing peripheral activities such as 
radiological controls, and other personnel safety reviews.  

(1) Engineering 

The licensees site maintenance engineering support is organized 
in the mechanical area by component (ie. one engineer has pumps 
another will have valves); in the electrical and instrument area 
engineering support is combined into one group and is organized 
by system. Component or system engineers are involved in areas 
of their responsibility; they individually perform the tracking 
and analysis for the areas for which they are responsible. The 
engineers work both formally and informally with the craft in 
performance of maintenance functions and spend considerable time 
monitoring activities in the field. This area is evaluated as 
good. A weakness identified during the inspection was that 
there is no structured and centrally controlled tracking or 
failure analysis system presently in operation. Information 
transfer is informal, usually by telephone. Several computer 
software systems are presently being evaluated for tracking and 
analysis and will greatly enhance performance in this area.  

The inspectors noted another potential weakness in that 
generally, overdue PMs were not being reviewed for impact on 
safe operation of the plant. In addition, when questioned, the 
licensee engineering and planning staff could not assure the 
inspector, if all safety related components have been -included 
in the preventive maintenance program.  

The team evaluated the licensee's program for Engineering 
Support of maintenance in the areas of failure analysis, 
preventative maintenance, and material qualification. The 
following documents were reviewed: 

- MD 3.2.12, 04/05/88, Technical Support Program 
- MD 3.2.8, 03/10/88, Equipment Qualification Program 
- MD 5.4.2, 12/18/86, On-Site Certification of Items - MD 7.3.6, 08/15/86, Preventative Maintenance Program - Investigative and Technical Reports as follows: 

o Interstation Letter, dated October 17, 1985, Willie 
Washington to Barry Millsaps - Subject, Worthington 
Air Compressors 

o Unit 2 Valve Repair EOC 9 Refueling Outage, June 6, 
1988 

o Unit 2 EOC 9, Feb. 3, 1988 to April 5, 1988, Valve 
Operator Outage Maintenance, July 11, 1988
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o DPC Letter dated June 22, 1987, T. B. Owen to T. C.  
McMeekin, Subject - Limitorque Operator Gaskets and 
Seals Qualifications 

o Interstation Letter dated May 26, 1987, T. L. Jamerson 
to T. B. Owen, Subject - OCNS Limitorque Operator 
Lubrication Change Exxon Nebula EP-0 to EP-1 

o Main Feedwater Pumps - Unit 3 - Inspection and Repair 

o Main Feedwater Pumps - Unit 2 - Spring 1988 Outage 
Report 

o Unit 2 - "D" Heater Drain Pumps - Inspection Report 
Spring 1988 

o 1A High Pressure Injection Pump - Fall 1987 Outage 
Report 

o Feedwater Pump Turbines 1A and lB Steam Seal Leakage, 
April 1986 

o Vibration Analysis of Damaged RCPs at the Oconee 
Nuclear Station 

0 3A2 RCP Outage Report - August - September, 1985, 
dated October 31, 1985 

o PM-2 Evaluation Report - RCP 3B2, dated December 17, 
1986 

o Reactor Coolant Pump 1B2 Motor Oil Level Problems 

o Unit II Reactor Coolant Pump Work EOC 9 Refueling 
Outage, May 9, 1988 

o OCNS Reactor Coolant Pump 2B1 Seal Events 
Investigation Report 

o EOC 9 Refueling Outage RCP Outage Work, June 19, 1987 

Based on observation of work, interviews with Maintenance 
Services personnel, and review of the above control 
procedures and engineering reports, it appears that the 
licensee has a strong engineering support organization.  
Although failure analysis is not specifically addressed in 
procedures, the Mechanical Maintenance Services organi
zation is actively involved in failure analysis as 
evidenced by the above technical and investigation reports.  
Engineers are assigned specific components to look after.  
It is up to the responsible engineer to perform failure



7 

analysis when warranted. Also, responsible engineers are 
held accountable for failure analysis as part of licensee's 
performance appraisal program.  

The team evaluated the licensee's use of PRA in the 
maintenance process. The plant has a PRA, but the PRA has 
not been incorporated into the maintenance process. Based 
on discussions with Maintenance Services personnel, PRA 
will be incorporated into the maintenance process as one 
basis for future maintenance activities. Presently, the 
licensee's maintenance studies and activities are based on 
operational experience. Even though PRA is not used in the 
maintenance process, some of the licensee's programs, e.g.  
the PM program for air operated valves, encompasses some 
PRA logic by looking first at the active or most important 
valves for safety and reliability.  

(2) Quality Control 

The role of QC in the maintenance process was evaluated in the 
areas of criteria for inspection and audit, and 
inspection/verification. In addition to evaluating QC 
activities during observation of work activities, the team 
interviewed the QA manager and reviewed the following QA/QC 
documents relative to maintenance: 

- SD 3.2.1 
- MD 7.5.2 
- QA-200, R20, Department Audit Procedure 
- QA-230, R10, Department Audit Scheduling and Followup 
- QA-515, R3, Operations Division Tour Surveillances 
- QA-510, R6, Quality Assurance Review of Station Work 

Request 
- QA Audit NP-87-20(ON) 
- QA Surveillance Report 0-587/ST-20 

The Site QA organization is very active with a staff of 79 QA/QC 
personnel on site. If needed during outages, additional QC 
personnel can be borrowed from identical organization at the 
other DPC sites. For SR work requests, QA/QC is involved in 
review of work request before issue, QC inspection of work 
activities, and review of completed work requests prior to 
filing. In addition, the QA/QC surveillance group performs 
surveillance/audit function for SR and NSR maintenance work. QC 
is not involved in QC inspections of NSR work activities except 
during surveillances. QA audits of maintenance are performed by 
the Corporate QA Audit group.  

Several work requests were examined to ascertain the degree of 
quality control involvement. Work procedures associated with 
these work requests showed the appropriate QC reviews and hold
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points. It was determined that QC involvement is limited to 
corrective maintenance and not preventative maintenance 
activities. QC audits are scheduled, findings are trended and 
followed up. Audit criteria are listed and are periodically 
reviewed and revised as necessary.  

A review of the quality control activities in the electrical 
area identified several concerns. These concerns were: 

o There were only five Electrical Quality Control inspectors 
onsite for all three units. Discussion with the licensee 
determined these electrical QC personnel were only involved 
in part replacements or repair work. There was a minimum 
amount of QC involvement in electrical corrective and 
preventive maintenance activities.  

o Procedure QCE-1, "Electrical Equipment Installation and 
Maintenance Inspections," identified inspection 
requirements for 4160 volt breakers and switchgear. The 
inspector observed work on a safety related 4160 volt 
breaker (WR 57667C) and reviewed completed WRs for 
safety-related switchgear 1TC, 3TE and 2TC. The inspectors 
determined that the switchgear had no QC inspections for 
the torquing of bus connections.  

(3) Health Physics Support 

The impact of the Health Physics (HP) Program on the maintenance 
program was assessed by the Team in terms of level of radiolog
ical controls and the integration of the As Low As Reasonably 
Achievable (ALARA) philosophy into maintenance activities. This 
assessment was performed by observing maintenance and health 
physics work-in-progress, interviewing selected health physics 
and maintenance personnel and reviewing program policies and 
procedures. This inspection was not intended to be a complete 
assessment of the stations Health Physics Program. The Team 
focused on areas of program interface. Management support for 
HP, Radiological Controls, and ALARA programs were inspected to 
assess their ability to support maintenance activities at 
Oconee. In addition Maintenance Planning and Employee Training 
were assessed to determine their level of support to the ALARA 
program.  

Support for the HP program was determined by assessing the 
worker acceptance and conformance to HP practices, the material 
condition of the plant (good housekeeping as well as adequate 
facilities and equipment), organizational structure, and the 
overall emphasis placed on HP by plant management.  

The Team made several plant tours to observe radiological work 
practices. Maintenance activities within the Unit 2 containment
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building, Units 1 and 2 spent fuel building, hot machine shop, 
and auxiliary and turbine buildings were observed. No poor 
radiological practices or violations of HP requirement were 
noted. The Radiological Procedures Deficiency Reports (kept by 
HP when violations of HP practices are noted) did not indicate a 
systematic disregard for HP. Worker support for the radwaste 
minimization program was evident in that the inspector did not 
observe any unnecessary materials (packing, extra tools/parts, 
etc.) being taken into contaminated areas. Housekeeping 
(radiological), and contamination control appeared good. The 
size and number of contaminated areas was not excessive.  

Facilities and equipment available to the HP program are 
substantial. Plant design provides for adequate lay down area 
at containment personnel hatches, which was effectively used for 
access control. Each unit has a separate HP office located next 
to its respective personnel access hatch. In addition a two 
story building attached to the auxiliary building provides 
office space for HP technicians and their supervisors. Adequate 
counting labs, protective clothing (PC) laundry/issuance 
facilities, and 'hot" tool crib were noted. Adequate facilities 
for workers to change into protective clothing are provided.  
Separate facilities are provided for men and women. In addition 
to main change rooms in the auxiliary building local change 
rooms for the hot machine shop, and spent fuel pool areas were 
observed. Quantity of protective clothing, respirators and 
portable radiation detection equipment appeared adequate.  
Counting room was noted to be appropriately equipped.  
State-of-the-art whole body friskers are provided in each change 
room. Hand and foot contamination monitors as well as pancake 
probe contamination monitors are in use at entrance/egress to 
the radiological control area.. Additional counting equipment 
was noted in the hot machine shop change room to expedite 
counting of smears and air samples to support hot machine shop 
work.  

The HP organization is structured to effectively support the 
station maintenance and operations programs. Shift coverage is 
provided by five rotating shifts made up of one supervisor and 
six technicians each. Shift rotation matches the maintenance 
and operations shifts which gives the shift a team approach. In 
addition to the shift technicians, each Unit has an assigned 
group of technicians (S&C) made up of one supervisor and eight 
technicians. These S&C technicians normally work day shift but 
rotate into 24 hour coverage during outage periods. A separate 
staff of technicians is provided for radioactive material 
control (RMC), instrument calibration and dosimetry records 
functions. Four general supervisors reporting to the Station HP 
supervise these technicians as well as a three-person ALARA 
group and a six-person professional staff. Although the Station 
Health Physicist does not report directly to the Station manager
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he has access to the Station manager to resolve problems if 
necessary.  

Management support for the HP program is evident at Oconee.  
Management places the responsibility to follow good radiological 
practices, and maintain doses ALARA, directly on the individual 
worker. This responsibility is effectively communicated to the 
workers in General Employee Training as well as refresher 
training. Refresher training on hot particle contamination was 
being conducted at Oconee during the inspection. The team noted 
a video used for this training was narrated by the Station 
Manager who personally stressed the importance of worker 
awareness of Hot Particles.  

The radiological controls at Oconee were assessed by inspecting 
the radiological work permit, radiological surveillance and 
posting, respiratory protection, high radiation area access, and 
HP audits programs.  

Radiological Surveillance activities to support RWP activities 
as well as routine maintenance of the plant were observed by the 
inspector. Appropriate posting of radiological control areas 
were assessed against the results of the surveillance program.  
No discrepancies were noted.  

Respiratory protection devices are used against radiological and 
non-radiological hazards at Oconee. Respirator use for 
radiological hazards is authorized by HP supervision on a 
case-needed basis. A respirator issue point is maintained where 
the worker presents his signed authorization to obtain a 
respirator. Type of respirator is determined by an HP 
supervisor who authorizes their use. Respirators for 
non-radiological use by plant personnel are also issued at this 
issue point. CMD however, maintains its own respirators for 
non-radiological use. The team assessed the respirator program 
by observing on-the-job use of respirators, the issuance of 
respirators and the general condition of the respirators. No 
deficiencies were noted. The team did identify a communication 
problem with the program. Plant individuals involved in 
respiratory protection admitted that breakdowns in 
communications with CMD have lead to CMD use of plant supplied 
air without the required air sampling being performed to ensure 
that it is breathable air. This appears to be an ongoing 
problem.  

Access to high radiation areas (greater than 100 mrem/hr) is 
controlled at Oconee pursuant to 10 CFR 20.203(c)(2)iii which 
requires that they be 'maintained locked except during periods 
when access to the area is required, with positive control over 
each individual entry." Approximately 100 locked high-radiation 
doors are maintained at Oconee. Although not required in



station procedures, these high-radiation area (HRA) doors are 
segregated into two groups. B-series locks control general HRA 
doors. Entrance requires a door-specific or a B-series master 
key. Areas that are deemed to contain especially high radiation 
hazards are controlled with A-series locks (requiring a 
door-specific or A-series master key). Over four hundred (400) 
door-specific, "A" master, and "B" master keys are used at 
Oconee. Keys to the HRA doors are administratively controlled 
by the Station Health Physicist per Oconee Nuclear Station 
Directive 3.3.4.  

A set of HRA keys are maintained at the respirator/equipment/key 
issue point. These keys are issued to workers who present an 
authorization signed by an HP supervisor. Issued keys are 
required to be returned at the end of each shift. Several 
master and door-specific keys are maintained in the control 
rooms and the shift HP offices for normal use. In addition 
several plant individuals have master keys and/or door-specific 
keys permanently assigned to them depending on their need (as 
directed by the Station HP). Audit of the keys available for 
issues are performed on a weekly basis; semi-annual audits are 
performed on all of the HRA keys.  

The team assessed this area by observing the temporary key 
issuance, spot checking selected HRA doors to ensure they were 
locked when not accessed, and reviewing the HRA key.audits. The 
team noted several weaknesses and deficiencies in the 
semi-annual HRA key audits.  

o HRA keys do not have unique identification numbers.  
Therefore, positive accountability for all the keys is 
impracticable.  

o The most recent semi-annual audit (March 1, 1988) was 
performed by mailing forms to the individuals assigned keys 
asking them to sign that they accounted for their keys and 
then mail the form back to HP. This type of audit does not 
provide for positive accountability of the keys.  

o Since February of 1985, (when all the HRA door locks were 
changed) five B-series master keys and nine door-specific 
keys have been lost. One of the door-specific keys, 
reported lost September 16, 1987, was designated as an 
A-series key.  

0 Investigations of lost or missing keys lack thoroughness, 
and are inadequate to identify the cause of the loss or 
appropriate corrective action.
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These weaknesses are evident in the most recent lost key. event, 
as the following chronology outlines.  

March 1, 1988: Semi-annual audit documents that one of the 
four B-series master keys assigned to HP 
shift supervisors was found missing on 
February 24, 1988.  

March 2, 1988: Memo to Station HP indicating that on 
February 29, 1988 a search indicated not one 
but three of the four shift HP B-master keys 
were missing.  

March 4, 1988: Memo from Station HP authorizing three new 
B-master keys be issued to the shift HPs.  

March 16, 1988: Memo to RMC supervisor indicating that a 
B-master key was found by accident in a desk 
drawer and that it "could be one" of the 
missing keys.  

This lack of control of high radiation area door keys is being 
held as an Unresolved Item (50-269, 270, 287/88-17-05) Control 
of High Radiation Door Keys.  

Station Health Physics Manual Section 8.1 provides for a 
Radiological Work Practices Deficiency Reporting System. Items 
of non-adherence to radiological procedures are documented on 
report forms and logged with HP. Quarterly these reports are to 
be audited and results transmitted to the training department to 
help upgrade GET training. In addition, enclosure 4.2 of this 
procedure provides for six separate audits of HP programs 
required on a quarterly or semi-annual basis. When requested by 
the team the licensee could not provide current documentation 
for the following audits.  

1. Radiation Work Permits (Semi-Annually) - most recent audit 
produced was dated January 16, 1987.  

2. Radioactive Materials Control (RMC) Program (Quarterly) 
no audit documentation could be produced.  

3. Deficiency Reports (quarterly) - most recent audit produced 
was dated May 22, 1987.  

This failure to perform self-audits as required by the Health 
Physics Manual is considered a deficiency in the HP program and 
will be held as an Unresolved Item (50-269, 270, 287/88-17-06) 
Self Audits Required by Health Physics Manual.
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The ALARA program at Oconee was assessed in terms of staffing 
and management; ALARA goal setting; job planning; integration 
with maintenance, HP and training programs; and long-term dose 
reduction initiatives. The team reviewed ALARA committee 
meeting minutes, completed ALARA work packages, outstanding 
ALARA problem reports, and selected licensee memo pertaining to 
ALARA. In addition the team observed routine and outage 
maintenance jobs for good ALARA practices.  

Oconee has a well established ALARA program. The ALARA 
committee, chaired by the Station HP, includes the stations 
maintenance engineers as well as managers from other 
departments. Meetings are held on a quarterly basis to resolve 
ALARA Problem Report items and establish new ALARA initiatives.  
The HP organization has a three-person ALARA staff that performs 
ALARA planning, dose tracking and reporting.  

Annual dose goals are set by management at Oconee. The overall 
dose goal is subdivided into individual goals for 20 work groups 
onsite. Realistic projection of dose expenditure on a monthly 
basis is estimated and actual monthly cumulative exposure is 
tracked against it throughout the year.  

Source term reduction is in practice at Oconee. Industry 
initiatives noted include: 

- Minimizing the introduction of loose Cobalt into the 
reactor system with emphasis on good housekeeping 
techniques during system valve work.  

- Induced crud burst by Hydrogen Peroxide injection and 
increased reactor water cleanup during shutdown. During 
the February shutdown for the Unit 2 outage, approximately 
931 curies of Co-58 and 3 curies of Co-60 was removed with 
this method.  

ALARA planning performed by the HP section were found complete 
and appropriate. Exposure estimates were reasonable. Planning 
included floor plans and/or photographs of job location where 
appropriate.  

Although many ALARA packages required mock-up training, no 
documentation that this training was received was provided for 
in the completed packages. The licensee stated they would 
change their procedure to correct this.  

The maintenance job planning and scheduling function were 
inspected to determine the integration of ALARA concepts into 
maintenance activities. ALARA planning for repetitive tasks 
from .1 to 10 person-rem exposure is assigned to the Maintenance 
Planning section. Similar ALARA planning is being performed by
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CMD for plant modification jobs. The team noted that this 
arrangement presents several advantages in that it results in 
ALARA considerations to be factored into 'a job from its 
beginning. Also a major portion of ALARA planning is task 
analysis. Since a detailed task analysis is already performed 
in the maintenance planning process, this approach promotes 
efficiency of overall job planning.  

Although the practice of performing ALARA planning by the job 
planners is considered a strength, the team noted the following 
deficiencies in the implementation of this program.  
o The maintenance planners do not use the HP procedure 

covering ALARA pre-planning (HP/0/B/1000/73). Although 
they have had the ALARA planning responsibility for two 
years they have not developed a procedure for ALARA 
planning.  

o ALARA packages for closed-out jobs are incomplete. The 
three page ALARA package used by maintenance to plan and 
control jobs do not get a post-job review or even the 
actual dose received (in most cases) recorded. Maintenance 
ALARA planners are not getting feedback as to whether their 
dose estimates were reasonable or if their exposure 
controls were effective. Although CMD uses the HP ALARA 
procedure the same problem was noted. Once the CMD planner 
gives the package to scheduling, he does not see it again.  
When the *ob is closed-out, it gets filed with the 
"completed work package missing the post-job review pages.  

o An HP audit of the Maintenance ALARA Planning dated 
April 27, 1987, identified the above deficiencies and 
several weaknesses to the ALARA planning. A subsequent 
audit (June 7, 1988) identified the same problems which are 
still not resolved.  

This lack of following procedures for pre-job planning is 
considered a weakness in the ALARA program and is held as an 
Unresolved Item (50-267, 270, 287/88-17-07) Prejob Planning 
ALARA Procedures.  

(4) Worker Safety 

The general worker safety at Oconee was inspected by assessing 
management support and effectiveness of the safety office.  
Areas of investigation included the staffing of the safety 
office, the facilities safety records, reports and logs 
associated with worker safety, interviewed selected safety 
office staff members, and plant tours to observe work conditions 
and adherence to safe-work-practices.
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The Duke Power Company (DPC) commitment to worker safety is 
evident at the Oconee Station. Worker safety features from as 
simple as identifying safe walk ways to as complex as a hazardous 
materials identification were noted. The Coordinator, 
Industrial Safety, Health and Fire Protection has a seven person 
technical staff administering a wide range of safety programs.  
Programs noted include fire protection, electrical safety, heat 
stress, confined space entry and scaffolding control. This 
program is supported and audited by the Corporate Industrial 
Hygienist in the General Office.  

The safety record at Oconee has been very good. Only one 
lost-time injury has been experienced at Oconee since November 
of 1984. In February of this year an individual, being 
distracted, poked themselves in the eye with the corner of a 
paper card. The resultant paper cut required medical attention 
and hospitalization. Until this accident Oconee had experienced 
approximately 6.75 million work-days without a lost-time injury.  

The team reviewed the safety investigation on this accident and 
the other four investigations on record at the time of this 
inspection. Safety investigations are conducted on 
near-misses" (such as an event causing an electrical arc or 

flash) as well as events that cause an injury. No discrepancies 
were noted by the inspector.  

The team also reviewed the Safety/Fire Protection Violation 
Report Log. The inspector noted that the Safety/Fire Protection 
Violation reporting systems has evolved into a Fire Protection 
(FP) Violation reporting system. The last non-FP violation 
reported was in mid 1984. The licensee was reminded that even 
minor violations should be recorded so that they can be trended 
to identify programmatic weaknesses before serious problems 
occur.  

The team made several plant tours to observe work place 
conditions and conformance to good safety practices, no 
discrepancies were noted.  

The team evaluated the licensee's safety programs relative to 
hazardous materials, electrical safety, fire protection, 
confined spaces, and inert atmospheres. The following control 
documents were reviewed: 

- SD 4.1.1, 02/11/88, Personnel Safety Equipment 
- SD 4.1.3, 12/17/88, Personnel Safety Area Access 
- SD 4.1.4, 08/03/87, Control of Hazardous Materials 
- SD 4.2.1, 10/26/87, Control of Combustible Materials 

SD 4.2.3, 11/16/87, Reporting of Fire Protection Impairment 
- SD 4.2.4, 12/01/84, Welding and Burning Safety Directive
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The team determined through a review of completed work requests 
and observations of works in progress, that the licensee has 
implemented and actively pursues a strong personnel safety 
program. It was noted that the maintenance work procedures 
contain specific safety precautions such as clearance 
requirements, confined space precautions, safety belts, life 
jackets, and barriers.  

(5) Corporate Support - NRC Items 

Regulatory documents such as Information Notices, IE Bulletins, 
Generic Letters and NRC Commitments are reviewed and tracked by 
the Compliance group in the corporate offices. These 
requirements are then implemented by the plant organization 
group that has responsibility for that area.  

As a result of the review of maintenance activities, the team 
determined that Oconee appeared to be having a problem with 
breakage of puffer tubes which are installed on high voltage 
breakers to direct electric ARCs, caused by the breaker 
tripping, in a safe direction. (This potential problem had been 
the subject of a 1983 Information Notice from NRC). This led 
the team to a review of engineering design support for this 
problem.  

A review was made of the engineering evaluation of NRC 
Notice 83-84 that pertained to defective puffer tubes. This 
evaluation was performed by corporate electrical design 
engineering prior to the initial inspection of installed puffer 
tubes. The inspectors determined this evaluation appeared to be 
weak for the following reasons: 

o The conclusion that there was no generic issue was based on 
a sample of three puffer tubes (approximately one percent 
of puffer tubes on site).  

o One part of the evaluation stated no problems had been 
reported with puffer tubes on the Duke Power System while 
another part of evaluation stated broken puffer pistons had 
been found on operating breakers in service at Duke.  

o The evaluation stated that the problem with the puffer 
tubes would not prevent the 4160 volt breaker from 
performing its safety-related function. Although the 
failure of the puffer tubes would not have prevented the 
breaker from performing its function, the failure of the 
puffer tube during a fault condition could result in a loss 
of the associated switchgear.  

The team also noted that when the site continued to find broken 
puffer tubes there was no feedback provided to the design
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engineering organization so that they could amend their 
evaluation of the problem.  

4. Maintenance Implementation 

The team inspected maintenance implementation by reviewing maintenance in 
progress, observing plant conditions, and by inspecting maintenance 
facilities and equipment.  

a. Work Control 

The team examined the licensee's Work Order controls in the areas of: 
method of work identification, work order standard, required 
reviews/approvals, accuracy of work orders, emergency work orders, 
and procedure performance.  

The need for maintenance can be initiated by plant personnel by 
initiating a Nuclear Station Work Request (WR). The item/component 
that required repair or maintenance was physically identified with an 
orange tag. To measure the licensee's threshold for initiating WRs, 
the inspectors selected five control room log entries from Unit 1 
that identified equipment problems. Three of the five entries had 
WRs initiated to correct the problem. The two entires that did not 
have WRs pertained to 500 KV Power Circuit Breakers (PCB) No. 55 and 

by the licensee's Transmission Department. Discussions with plant 
personnel determined that PCBs on the 500 KV line were not required 
to have a WR initiated for maintenance since these breakers. are not 
considered a part of the station. Other PCBs in the switchyard were 
controlled by the WR system.  

WRs were sequentially numbered and identified the component by 
identification number. The WRs reviewed addressed the following: 
o brief descriptions of the problem and action taken 
0 person initiating the work request 
o date the request was initiated 
o job priority and sequence 
o safety significance and quality requirements 
o Technical Specification requirements 
o post maintenance testing 
0 personnel who performed the work 
a narrative description of work activities 
0o operation clearance
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The following documents related to initiation of maintenance work 
were reviewed: 

- SD 3.2.1 
- SD 3.3.5, 1/1/87 Alarm Program 
- SD 4.2.4 
- MD 7.5.2 
- MD 7.5.3 

In addition to review of the above documents, the inspectors examined 
control of work orders during observation of in-process work and 
review of completed work requests as detailed later. In general, 
work order control was good.  

The team evaluated the licensee's programs for maintaining equipment 
records and history in the areas of: retrieval system, updating, 
repair time, master equipment list, program use, root cause analysis, 
and NPRDS. The following licensee documents were reviewed: 

- MD 7.3.2, 8/15/86, Report Generation System - MD 7.3.3, 8/14/86, Audit of NMDB Transaction Listing (Report) - MD 7.3.4, 8/15/86, Receipt and Entry of Plant Equipment 
Information 

- MD 7.3.5, 8/14/86, Nuclear Plant Reliability Data System 
(NPRDS) Information 

- Investigative and Technical Reports listed in paragraph 3.c 
above.  

In addition to review of the above documents, the inspectors examined 
practices relative to equipment records and history during observation of 
in-process work activities and review of completed records.  

The inspectors obtained a printout of the work history for the following 
electrical components.  

Component Unit (s) Time Frame 

o Pressurizer Heater Banks 1, 2 and 3 last 3 years 

o 600 Volt Breakers 1, 2 and 3 last 3 years 

4160 KV Breakers last 3 years 

o HPI pump motors 1 and 2 o RBs pump motors 2 and 3 
o Feeder Breakers for 1, 2, and 3 

Standby Power
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Component Unit (s) Time Frame 

D.C. Power Systems last 3 years 

o Inverters 1 and 3 
o Batteries 2 
o Chargers 1, 3 and 3 

Valves last 2 years 

o HP-24 1 and 2 
o LP-17 2 and 3 
o CCW 269 1 and 3 
o FDW 372 1, 2, and 3 

Instrument air compressors 1, 2, and 3 last 2 years 

The work history was maintained up-to-date utilizing a computer 
program. However, the licensee acknowledged that work history 
retrievability needed improvement and has initiated a new program 
called the Station Work Management System.  

The team evaluated licensee activities relative to job planning for 
maintenance in the areas of: impact on safety, coordination, 
drawings/sketches/technical manuals, task sequencing, tool/parts 
availability/qualification, personnel requirements, special processes and 
exposure control. The following licensee documents were reviewed: 

- MD 7.5.1 
- MD 7.5.2 
- MD 7.5.3 
- MD 7.5.4 

Employee Training and Qualification System (ETQS) Manual 

In addition, job planning was evaluated during observation of work as 
detailed below. The inspectors attended pre-job briefing for Work 
Request 14238C (Repair to Value 2LWD-2). Based on review of program 
and observation of activities, job planning appeared to be good.  

The I&E Department has eight individuals that plan work activities.  
These planners were responsible for the coordination of maintenance 
activities to ensure the following were addressed:
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safety significance 
a post maintenance test 
U Radiation Work permits 

Red Tag(s) 
a QC requirements 

job sequencing 
U skill level of personnel 

applicable procedures 

To accomplish the coordination of maintenance, the planners are 
assigned specific systems. The planners meet with the craft 
supervisor responsible for the systems on a daily basis. Based on 
this meeting with the craft supervisors and other input from opera
tions and engineering, a daily work schedule is developed. The 
planners. assign a priority (A thru F) for each of the work requests 
identified on the daily work schedule. Priority "A" is the highest 
priority and Priority 'F" is filler work.  

To measure the effectiveness of the prioritization system, the team 
reviewed: 

o a printout of I&E corrective maintenance WRs designated 
for an outage 

the daily work schedule for I&E Planner 
a printout of I&E corrective maintenance WR open greater 

than three months 

The team selected six I&E WRs for review from the outage list that 
were statused as backlogged due to unavailable plant manpower 
(StatusB3). This review determined that the WRs were properly 
categorized and appropriately scheduled for an outage.  

The team reviewed a planner's daily work schedule and the list of 
outstanding corrective maintenance WRs assigned to the planner. This 
review was to determine if WRs identified on the daily work schedule 
were appropriately selected for work and properly prioritized (A-F).  
The team selected several WRs and did not identify any problem with 
the daily work schedule. It appears that the daily work schedule 
process is a useful tool in maintaining the number of outstanding WRs 
older than three months at an acceptable level. The planners were 
previously craft personnel or job supervisors. This experience was 
valuable in planning WRs. At present, the licensee depends on oral 
communications between planners and other organizations, such as 
operators and engineering, to ensure proper prioritization of WRs.  

To determine if scheduled work was properly controlled, the team 
compared the actual work performed to work scheduled. The daily work 
schedules of two I&E planners with the work actually accomplished was 
reviewed. This review determined that the work accomplished was 
consistent with the prioritization of the WRs.
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The team reviewed the I&E work tracking system to determine if: 

U capability existed for identifying maintenance requests being 
performed 

V post-maintenance tests status can be determined 
status of surveillance, EQ maintenance, ISI and 

preventative maintenance can be obtained 

The inspectors determined that the work tracking system was capable 
of performing the above functions. The work tracking system was 
considered adequate for management and supervision to control 
maintenance activities.  

As discussed previously, the team found several weaknesses in the 
ALARA planning performed by the plant maintenance planners and CMD 
modification planners. The result of these weaknesses is that the 
planners do not get any feedback from post-job reviews as to the 
effectiveness of their planning. Without this measure of effec
tiveness the ALARA planning risks becoming just a paper exercise.  

The team evaluated the licensee's program for the control of backlog.  
The inspectors reviewed the following documents: 

- Computer Printout - Corrective Maintenance Work Request Backlog 
Open Work Request Greater Than Three Months Old as of 7/11/88 

- Computer Printout - Standing Work Requests That are Overdue as 
of 7/12/88 

The inspectors found that there is no written program for the control 
of backlog. However, there is a plant philosophy to reduce the 
backlog to as low as practical. Backlog is an element in the annual 
appraisal of maintenance managers. In general, backlog control for 
corrective maintenance appeared to be good. As of July 11, 1988, 
there were approximately 175 mechanical maintenance WRs greater than 
90 days old. Approximately 30 of the 175 date back to 1986 and 
earlier. A review of the 30 revealed that they are low priority and 
not that. significant. A review of the I&E corrective maintenance 
backlog did not identify any WRs that were outstanding that had an 
adverse effect on plant operations. The inspector selected several 
WRs from the .backlog for an indepth evaluation and noted no problems.  

As of June 1988, there were 479 corrective maintenance WRs that were 
considered backlogged. However, the backlog did not contain WRs, 
initiated for modifications. At the exit, the licensee stated that 
14 modifications would be included in the backlog. The inspector did 
not evaluate the accuracy or the significance of the modifications 
counted in the backlog. The inspector reviewed the status of 
backlogged WRs since September 1987. The backlog number has been 
approximately 500 WRs.
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The inspector determined that as of July 28, 1988, there were 132 
safety-related out of 1,177 non-outage WRs and 632 safety-related out 
of 1,675 outage WRs. The number of outstanding safety-related WRs 
did not appear to be excessive.  

Discussions with licensee I&E maintenance planners determined that 
there were WRs categorized as "outage" for convenience and not 
because the plant had to be in an outage to accomplish the work. For 
example, if a HP valve had an outstanding WR, it would be categorized 
as "outage" so that one tagout could be initiated to work on many HP 
valves during an outage. The licensee stated that at a recent INPO 
meeting it was recommended the categorization of WR as "outage" for 
convenience should be adopted. Also, it was suggested to compensate 
for this type of categorization by a revision to the PM/CM ratio to 
include manhours expended for outage and non-outage CMs.  

The licensee's backlog controls could be strengthened with a formal 
written program to establish a definition of backlog and guidelines 
for control of backlog. At the close of the inspection, the licensee 
was evaluating their backlog to see if changes needed to be made.  

In attempting to evaluate the PM backlog, the inspectors requested a 
list of overdue PMs. The licensee presented the computer printout 
identified above of Overdue Standing Work Requests. The printout was 
difficult to interpret and determine if a backlog actually existed.  
Several of the WRs listed were for periodic lubrication of SR 
equipment. Further evaluation of the lubrication program for SR 
equipment revealed the following: 

- As of January 1988, the lubrication program was transferred from 
Operations to Mechanical Maintenance. As detailed in QA audit 
NP-87-LO (ON), Operations records for lubrication had not been 
maintained. Therefore, the only records in existence are the 
mechanical maintenance records generated since January 1988.  

- Mechanical Maintenance spent two years, prior to January 1988, generating a lubrication manual. The manual appears to be 
excellent. However, there is a weakness in scheduling.  
Mechanical Maintenance was in the process of conducting the 
periodic lubrication of SR equipment for the first time. For 
the SR pumps, all 13 pumps were included on one WR. The WR was 
initiated in January 1988 and did not complete until July. This 
method of scheduling makes it very difficult to track a 
particular component and insure that it is lubricated at the 
required frequency. The licensee had recognized this problem 
and was in the process of revising their program to improve the 
scheduling process.  

Based on the above problems, the PM backlog for SR mechanical 
equipment could not be adequately evaluated.
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Although a weakness was identified in scheduling SR PMs, the 
licensee's overall backlog controls appeared to be good.  

The team evaluated the licensee's maintenance procedure controls in 
the areas of: development/approval, technical quality, inclusion of 
conditions and warnings, control, and periodic review and changes.  
In addition to examination of procedures and procedure control during 
observation of work activities, the inspectors reviewed the following 
procedure control documents: 

- NPD Procedure Development Guide 
- SD 2.2.1 
- MD 6.3.9 

Based on observations of in-process work and review of procedure 
control documents, procedure control was judged to be good.  

The team reviewed the following procedures: 

Procedure No. Title Revision 

IP/O/B/0330/009 "Control Rod Drive System Check 7/16/87 
of CRD System Before Test Tripping 
of CRD Breakers." 

IMP/O/A/2001/4 "CRD Breaker Inspection and 4/25/88 
Maintenance." 

QCE-1 "Electrical Equipment 13 
Installation and Maintenance 
Inspections." 

MP/O/A/2001/3 "ACB Inspections and Maintenance." 3/27/84 

MP/O/A/2001/3C "Procedure for Checking Bus Bar 2/21/86 
Connections for ITE Type HK Metal
Clad (Switchgear)." 

IP/O/A/3000/18 "DC System Ground Detection." 12/3/86 

IP/O/A/253/5A "RB Hydrogen Sampling Systems 1/27/88 
(Train A) monthly check" 

IP/O/A/0310/12A "Engineered Safeguards System Logic 8/19/87 
subsystem 1 HPI and RB Isol Channel 
1 on line test"
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Procedure No. Title Revision 
(cont'd) 

IP/0/B/0200/038 "Pressurizer Heater Test" 6/14/88 

IP/O/A/0310/022 "PR Valves 2, 3, 4 and 5 close and 7/22/87 
open link procedure" 

IP/O/A/3001/1 "Electrical Preventive Maintenance 10/5/87 
Procedure for Limitorque Operators" 

IP/O/A/3011/012 "RB Electric Penet. SF Gas Reading 1/13/86 
and Penet. Room Inspe tion" 

IP/0/A/3010/02 "PM on Elect Penet in Storage" 1/21/88 

The procedures were correctly formatted, with the review and approval 
cycle documented and implemented. The procedures contained the 
following: 

o references and applicable documents 
acceptance criteria 

0 documentation requirements 
precautions 

U detailed instructions 

The procedures utilized in maintenance activities were verified to be 
current prior to use. These procedures were required to be 
reverified 14 days after initial verification.  

Three of the procedures were determined to have problems with the 
technical content. Two of these procedures, MP/O/A/2001/B and 
MP/O/A/2001/3C pertained to 4160 volt breakers and 4160 volt switch
gear, respectively.  

These procedures were utilized by the licensee's Transmission 
Department. The inspector compared the content of these procedures 
with the vendor s 'Class IE Electrical Equipment Qualification 
Summary Report." The following were noted: 

Procedure No. Requirement Procedure Class IE Document 

MP/0/A/2001/3 Contact 1200 Amp 1200 Amp 
resistance Breaker-45 Breaker-40 

2000 Amp 2000 Amp 
Breaker-35 Breaker-30 

MP/0/A/2001/3 Lubrication None* Electrical 
No-OX-ID 
Mechanical 
ANDERO L L757
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Procedure No. Requirement Procedure Class IE Document 

MP/0/A/2001/3C Torquing of 1/2" bolts - 1/2" bolts 
hardware 30-45 ft/lbs 40-50 ft/lbs 
(bus 5/8" bolts - 5/8" bolts 
connections) 50-75 ft/lbs 85-95 ft/lbs 

*Discussions with personnel that perform this PM determined that 
-for primary disconnects an unmarked tube of lubricate was used and 
on secondary disconnects GE Zinc Chromate D50-H47 was used.  

It was determined that Procedure MP/0/A/2001/3C for the PM of the 
4160 volt switchgear was prepared and reviewed by individuals in the 
Transmission Department. The procedure had no cross-disciplinary 
review, but had been approved by the Station's Superintendent of 
Maintenance. A review of Section 6 of the Technical Specifications 
determined that station procedures were required to be reviewed by a 
supervisor on the stations staff. The licensee had interpreted this 
requirement to include a trained qualified reviewer in the Trans
missions Department. Such an individual had reviewed the procedure.  
The interpretation that allows a reviewer other than a station 
supervisor is the subject of Unresolved Item (50-269, 270, 287/88
17-08), Tech Spec Interpretation Allowing Procedure Review by 
Supervisor of Other Departments.  

Procedure IP/0/A/3000/18 was determined to be technically weak. The 
procedure stated that if the ground current reading obtained with the 
ground fault test -box was 100 milli amps or less notify Operations 
that the ground was "high resistance" and cannot be located. Since 
the ground detection alarm was designed to activate with a ground 
resistance of 1500 ohms and battery voltage was approximately 135 
volts, the ground current would be less than 100 milli amps most of 
the time (90 ma). Therefore, the alarm setpoint for detecting 
grounds was not compatible with the method utilized in detecting 
grounds. The procedure also did not require compensatory action when 
a ground alarm activated but the ground could not be located 
(<100 ma). At the time of the inspection, Unit 3 had an alarm that 
indicated a ground on the negative bus of the 3CB battery system.  
This alarm would not reflash if another ground in the DC distribution 
system appeared or the ground causing the alarm deteriorated. This 
ground alarm had been activated since May 22, 1988. The licensee had 
not taken any compensatory action to monitor the ground condition of 
the 3CB battery system.  

During the inspection, the inspectors requested that the licensee 
verify the operability of the 125 V/DC ground detector for the vital 
instrumentation and control power. It was determined that no station 
procedure or shift requirements existed to verify operability of the 
ground detector. Further review determined that calibration of the 
ground detector alarm had not been performed since 1976. The 
licensee's Transmission Department was the last organization to 
calibrate the relays. When the ground detector alarms were checked 
for operability, the following annunciators alarms did not function:
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Unit Alarm Not Functioning 

1 ICA Battery Trouble Statalarm 
2 2CA Battery Trouble Statalarm 

DC System Trouble Statalarm 
3 3CA Battery Trouble Statalarm 

Also, the undervoltage relays that alarm on low 125 V/DC bus voltage 
were verified for operability.. These relays were located in the main 
control room ground detector panel. The results of this operability 
check were as follows: 

Unit Alarm Not Functioning 

1 1CA Battery Trouble 
2 2CA Battery Trouble 

DC System Trouble 
3 (Was not verified) 

In summary, the inspector found three deficient procedures and that 
procedures requiring verification and calibration of the 125 V/DC 
ground detection and battery undervoltage alarm relays did not exist.  
These four deficiencies were grouped as violation No. 50-269, 270, 
287/88-17-01, Maintenance Procedure Deficiencies.  

The team evaluated the licensees Post Maintenance Testing (PMT) 
program as detailed below in the areas of assurance of operational 
readiness and acceptance criteria. The following documents were 
reviewed: 

- SD 3.2.1 
- MD 7.5.2 

In addition, PMT activities were examined during observation of 
in-process work and by review of completed work requests.  

During WR preparation, the licensee evaluates the need the perform 
PMT. In addition to IST of pumps and valves to meet ASME Section XI, 
in general, the licensee performs PMT on all mechanical equipment.  

The following weaknesses and/or problems were identified in the PMT 
program: 

- Although PMT is being accomplished, details (except for ASME 
IST) are informal and not proceduralized. Without procedures, 
there are no assurances that testing will be consistently 
performed using acceptable methods. At the time of the inspec
tion, the licensee had developed a new MD detailing PMT require-
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ments. The directive was in the review cycle for issue and was 
reviewed by the inspectors. Upon issue and implementation of 
the new directive, the licensee should have a strong PMT program 
for mechanical equipment.  

In review of PMT (ASME Section XI) data for valve 2LWD-2, the 
inspectors found the licensee's procedures and IST program do 
not meet ASME Section XI and the NRC's position for Fast Acting 
Power Operated Valves. IWV-3417 of ASME Section XI requires 
that for power operated valves with full stroke times less than 
or equal to 10 seconds, test frequency shall be increased to 
once each month until corrective action is taken if stroke time 
increases by 50% or more. NRC has determined that valves with 
stroke times less than 2 seconds can be defined as fast acting 
valves and can be considered acceptable without trending or 
corrective action if measured stroke time remains below 2 
seconds. By relief request submitted in 1983 with the 
licensee's IST program, the licensee proposed alternate criteria 
that would expand the definition of fast acting valves to 
include valves with stroke times up to 5 seconds. The alternate 
criteria would allow valves with stroke times between 2 and 5 
seconds to exceed the 50% increase allowed by ASME Section XI.  
A valve with a stroke time of 3 seconds could increase to 6 
seconds or 100%.  

In a November 1984 meeting between the NRC and DPC (See NRC 
letter dated January 28, 1985), DPC agreed to revise the IST 
program to agree with ASME Section XI and the NRC position. The 
program and procedures were never changed.  

After questioning by the inspectors, the licensee researched 
their program and found that only 5 or 6 valves have stroke 
times between 2 and 5 seconds. They further indicated that for 
these 5 or 6 valves, the stroke time for previous tests have met 
ASME Section XI. The NRC will review the licensee's IST program 
and procedures during a future inspection to verify that ASME 
Section XI has not been violated. Pending future review by the 
NRC, Unresolved Item 269, 270, 287/88-17-03, Failure of Valves 
With Short Stroke Times to Meet ASME Section XI, will be 
identified.  

Based on the inspection performed and the lack of a procedural PMT 
program, this area is considered marginally satisfactory.  

The team evaluated the licensee's programfor review and control of 
completed work control documents in the areas of: Control 
procedures, close-out system, walk down inspection, feedback, and 
completed work document review. The following procedures and 
completed work requests were reviewed:
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- Station Services Procedures 2.7.6, March 17, 1988, Procedure for 
Records Management 

- AP 4.6, Administrative Instruction for Work Request 

- QA-116, RII, Quality Assurance Records, Collection, Storage and 
Retention 

- MD 7.5.5 

- Completed Work Requests 

10985C - Investigate and Repair "B" Worthington 
Air Compressor 

15848C - Repair "B" Worthington Air Compressor 

o 56119 - PM Worthington Air Compressor "B" 

15813C - Repair Instrument Air Compressor "B" 
0 56119A - Lubricate Safety-Related Plant Equipment 

05491C - Investigate and Repair Leaking Discharge 
Valve on Bottom of "B" Instrument Air 
Compressor 

In review of completed work requests, the inspectors identified the 
following problems: 

- WR 56119A - The work was performed.in accordance with Procedure 
MP/O/A/1840/02. Paragraph 7.1 of MP/O/A/1840/02 requires that 
all lubricants used be recorded in Sections IV and V of the work 
request. This was not accomplished.  

- WR 56119 - Paragraph 4.3.2 of directive MD 7.5.4 requires that 
the originatin person or an individual in the same group sign 
and date the "Accepted By Originating Group Rep." block in 
Section IX of the WR. This was not accomplished.  

- WR 15848 - Paragraph 4.2.9(a) of AP 4.2 requires that when a 
station procedure exists to cover station activities, the 
activities shall be conducted in accordance with the provisions 
of the applicable approved procedure(s). The WR covered 
replacement of "B" Worthington Air Compressor intake valves. A 
procedure was available but not used.  

These three problems are further examples of NRC Violation 269, 270, 
287/88-13-04 identified in NRC Report 50-269,270,287/88-13. Because 
of the lack of attention to detail in completing blocks on WRs, the
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Maintenance Planning and Scheduling Department had instituted an 
informal review of all completed WRs prior to filing. It was too 
early to tell if this review was improving the problem with WR 
errors.  

The inspectors also reviewed an additional 23 WRs some of which had 
not been reviewed by appropriate supervisors. The WRs reviewed were: 

WR No. Component Safety-Related Type of Maintenance 

011781C Valve 2HP-017 Yes Corrective 
50504 1 DID Inverter Yes Corrective 
50505 1 DID Inverter Yes Corrective 
01253C 2BCA Battery Yes Corrective 
52140 Valve 2LP-17 Yes Preventative 
52192 Valve 2LP-17 Yes Preventative 
01695C 2 BAP Battery No Corrective 
01253C 2 BCA Battery Yes Corrective 
01162C 1 DID Inverter Yes Corrective 
09223C 1 DID Inverter Yes Corrective 
(Voided) 
051328-32 DC Ground Detector No Corrective 
16581C CRD Breakers Yes Corrective 
55220A Emergency HPI Flow Yes Preventive 

Inst. Calib.  
55167A CRD Trip Test No Preventive 
55160A Diodo Monitor Test Yes Preventive 
16637C PR Valves Yes Preve-ntive 
14318C Pressurizer Heaters No Corrective 
50860 Inst. Set Point Drift Yes Corrective 
55003B SSF ASW Flow Press Yes Preventive 

Temp Inst. Calib.  

The review of these WRs determined that the following attributes were 
accomplished except in the area of describing the work: 

o approvals were obtained before initiating work 
o acceptance criteria was met 

referenced procedures were approved and appeared adequate 
o inspections were performed, when required 
a post-maintenance testing was complete prior to turnover 

to operations 
a qualified personnel performed the activity 
o narrative description of the work 

The inspector noted a problem with WRs 051328-32 that were initiated 
to calibrate the DC Ground Detector Alarms. These WRs had not yet 
been reviewed and approved by appropriate supervision, however, the
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description of the work by the maintenance personnel was inadequate 
as follows: 

0 The calibration problems encountered while performing the work 
were not described in the WR . Also, the method of calibration 
that was different than the normal method was not described.  

o The WR did not state that the alarm setpoint for the ground 
detector was different than the design value of 1500 ohms. The 
new setpoints were 33,000 ohms on the positive leg and 
10,000 ohms on the negative leg. This occurred due to the fact 
that the relay was calibrated in place with the 1500 ohm test 
resister. Since there were already grounds on the battery 
system, the actual resistance in the test circuit was 1500 ohms 
plus the system's ground resistance present at the time of the 
calibration.  

The Oconee FSAR describes the 125 V/DC system as ungrounded with 
detectors and alarms to indicate when there was a ground existing on 
any leg of the systems. Simultaneous grounds on two legs of the 
system could cause equipment to drop out due to a breaker trip or 
blown fuse. Also, FSAR Table 8.3-3, "Single Failure Analysis for 
125 Volt DC Instrumentation and Control Power Systems," Item 5, states that the malfunctions of grounding a single bus would be 
identified due to the ground detector equipment that monitors and 
alarms on a ground anywhere on the 125 V/DC system.  

The licensee failed to perform a 50.59 review considering the 
inoperability of the ground detector prior to startup of Unit 2.  
However, the licensee performed a Justification for Continued 
Operation (JCO), but it did not address an evaluation for an "unreviewed safety question." This was determined to be an 
additional example of a violation cited in Inspection Report 50-269 
270, 287/88-13. Violation 88-13-05, Failure to Document Basis for 
10 CFR 50.59 determinations.  

During the review of completed work requests, the inspectors noted 
that the "cause of failure" block was not consistently completed.  
Upon completion of the work, the supervisor of the individuals 
completing the work signed the WR. This signature indicated that the 
supervisor has reviewed the WR and that all required information has 
been properly recorded. The WR was also signed by the person who 
originated or approved the WR or an individual from the same group.  
This signature indicated that the physical aspects of the job were 
performed. The WR was approved by the responsible I&E engineer 
indicating the approval of the WR package. Emergency WRs received 
the same review and considerations as the other WR.
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The team-witnessed the following I&E maintenance activities: 

WR No. Component Type of Maintenance 

13829C 125 Vdc Ground Corrective 
16581 CRD Breaker Corrective 
54547 CRD Breaker Preventive 
57667C 4160 Volt Breaker Preventive 
051361 DC Undervoltage Relay Corrective Action 
55160B CRD Breaker Preventive 

The inspectors verified that the above maintenance activities were 
performed in accordance with the appropriate administrative and 
maintenance procedures. Particular attention was focused on: 

appropriate authorizations were granted prior to start of work 
latest approved documents were utilized 

a procedures were followed in areas such as tagging; post
maintenance tests; LCOs; safety significance, and 
troubleshooting.  
management overview 

Problems were noted with WR 13829C. that was utilized for investi
gating a ground on the Unit 3 3CB Battery system. The following 
problems were noted: 

o maintenance personnel utilized an uncalibrated amprobe because 
there was not a calibrated amprobe available for use. (Normally 
there were two calibrated amprobes available, however, one was 
out for calibration and the other was out for repair.) The WR 
package did not identify that a calibrated amprobe was not 
available.  

o the uncalibrated amprobe would not have been accurate for its 
intended use.  

o the Ammeter on the ground detector test box was not in the 
calibration program. This meter was used to determine if the 
ground current met the 100 milli amp criteria in the procedure.  

A problem was also observed with preventive maintenance being 
performed on control rod drive breaker U2-AC-1 under the auspices of 
WR 55160B, dated June 20, 1988. This surveillance had been scheduled 
to be performed semi-annually. The applicable prerequisites such as 
operational approval to conduct the PM, applicable procedures, and 
post maintenance verifications were specified on the WR. The 
inspector noted that job sequence 01 on the WR required that the 
transmission engineer contact I&E to perform a preliminary check per 
procedure IP/0/B/0330/09. This was not accomplished or addressed in 
the WR. In addition, while observing the PM on the breaker per
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procedure MP/O/A/2001/4, Revision 2, the inspector noted that step 
11.9 was being performed (inspection of contacts), however, steps 
11.5 (notify), 11.6 (clean), 11.7 (chutes) and 11.8 (wires) had not 
been signed yet by the technician performing this activity.  

The inspectors observed corrective maintenance done to radiation 
detector unit 2RIA-47 per WR 16555, dated July 13, 1988. The problem 
was determined to be in the advancement mechanism of the filter 
paper. The technician appeared to be knowledgeable in performing 
this activity. All prerequisites had been met.  

On July 12, 1988, the inspectors observed a portion of WR 55887A for 
the calibration of the Reactor Building Hydrogen Sampling System 
Train "A" required by Tech Spec 4.1-1. The identified deficiencies 
were noted on enclosure 11.4 of IP/O/A/253/5A "Component malfunction/ 
maximum tolerance limit exceeded sheet." The technician appeared to 
be very familiar with the conduct of this calibration activity.  

The team observed in-process mechanical maintenance as detailed below 
and evaluated licensee activities in the areas of: receipt of 
appropriate authorizations, documentation, procedures followed, equipment control, spare parts control, resolution of discrepancies, management oversight, personnel qualifications, and ALARA work 
packages.  

The following summarizes the work activities observed and the 
results: 

- WR 15551C - Packing Leak In Valve 2RC-22, 1" Class A Valve 

The inspectors discussed the job with maintenance personnel and 
reviewed the in-process WR and procedure MP/O/A/1200/1.  

- WR 14238C - Excessive Stroke Time for Valve 2LWD-2, 2" Class C 
Valve 

The inspector reviewed the in-process WR and MP procedure 
MP/O/A/1800/1, attended the pre-job briefing, observed removal 
and disassembly of the valve operator, reviewed qualification 
records for maintenance craft personnel performing work, and 
reviewed PMT data and procedure PT/O/A/0150/22D.  

- WR 56252A - Perform Lubrication of Safety-Related Pumps 

The inspectors observed in-process lubrication of the 1A Motor 
Driven Emergency Feedwater Pump. In addition, the in-process WR 
and procedure MP/1/A/1840/11 were reviewed.  

Maintenance personnel failed to record the replacement oil used 
on the WR. This is in violation of procedure MP/1/A/1840/11 
which requires that all lubricants used be recorded in Sections
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IV and V of the work request. This is an additional example of 
Violation 269, 270, 287/88-13-05; identified in NRC Report 
50-269, 270, 287/88-13.  

WR 15561C - Packing Leak in Valve 2RC-3, 2-1/2" Class A Valve 

The inspectors discussed the job with maintenance personnel and 
reviewed the in-process WR and Procedure MP/O/A/1200/1.  

WR 15109C - Work On Valve 2MS-173, 8" Class G Valve 

The inspectors discussed the job with maintenance personnel; 
reviewed the in-process WR and procedures MP/O/A/1200/01, 
MP/O/A/1200/58, and MP/0/A/1210/17A; and reviewed qualification 
records for maintenance personnel performing work.  

WR 16066C - Repair Leakage to Valve 2HD98, 10" Class G Valve 

The inspectors discussed the job with maintenance personnel; 
reviewed the in process WR and Procedures MP/O/A/1200/02 and 
MP/O/A1800/03, reviewed qualification records for maintenance 
personnel performing the work, and reviewed calibration records 
for dial indicator 27301, and torque wrenches 27182, 27356, 27329 and 27118 used for the job.  

The following problems were identified in review of this job: 
U The "RWP" block on the WR had been filled in with a "?" and 

was never changed throughout working of the WR. For the 
job, an RWP was not required. However, this is in viola
tion of paragraph 4.1.3 of Directive MD 7.5.2 which 
requires that RWP requirements be indicated on the WR.  
This is an additional example of Violation 269, 270, 
287/88-13-04 identified in NRC Report 50-269, 270, 
287/88-13.  

Torque wrenches 27329 and 27118, used for the work were not 
identified on the WR. The wrenches were identified on 
procedure MP/O/A/1800/03. Identifying the wrenches on the 
WR is part of the tool issuance and control process.  
Failure to identify the wrenches on the WR is in violation 
of paragraph 4.3.2 of directive MD 7.5.3 which requires 
recording test equipment used in Section VII of the WR.  
This is an additional example of Violation 269, 270, 
287/88-13-04 identified in NRC Report 50-269, 270, 287/88-13.  

o In review of the calibration history records for the above 
dial indicator and torque wrenches, the inspectors found 
that the licensee is using a manual card system for 
tracking use and calibration of mechanical maintenance 
M&TE. For all four torque wrenches and the dial indicator,
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at least one time period was identified where the calibra
tion frequency had exceeded the 90 day requirement.  
However, for all tools, except torque wrench 27182, the 
tracking cards indicated that the tools were in the lab for 
calibration at the time the 90 days was exceeded. For 
torque wrench 27182, there is a period of 11 days in August 
of 1987 where the calibration had expired and the tracking 
card does not indicate that the tool was in the lab for 
calibration. There is no indication the tool was used 
during the period calibration had expired, but records do 
not verify one way or the other. It appears that a 
tracking card may have been lost.  

The licensee researched the problem and found that the 
torque wrench 27182 was still in calibration at the next 
calibration after the expiration date. The licensee also 
performed an audit of additional equipment and did not 
identify any other cases where tool use could not be 
tracked during periods where the 90 day calibration time 
had expired. The licensee also identified weaknesses in 
their procedure MD 6.3.11, for control of M&TE equipment.  
Weaknesses identified were: M&TE equipment is not always 
logged in and out of the calibration lab and tracking cards 
are not adequately accounted for during transfer to records 
for microfilming.  

The inspectors identified other areas where the licensee's 
procedure, MD 6.3.11, needs strengthening, e.g. the 
procedure does not cover specific details of pulling 
equipment and not allowing issue at some time prior to 
calibration expiration. In practice, the licensee uses a 
computer printout that indicates calibration expiration 
date two weeks ahead of actual expiration. However, this 
process is not proceduralized.  

The licensee agreed that their procedures need to be 
strengthened with more details and started to revise the 
procedures before the close of the inspection. In 
addition, the licensee plans to computerize the tracking 
system.  

WR 051045H - Perform Torque Test on Valve 1LPSW-516 

During a previous NRC inspection (See Inspector Followup 
Item (IFI) 269/88-18-01), the NRC noted that valve 
1LPSW-516, which opens to supply cooling water to the 
1A motor driven EFW pump, has failed to open automatically 
from the pump-start signal on four of the last six 
quarterly pump tests. Failure of the valve to open 
renders the pump inoperable. The licensee had attempted 
to trouble shoot and repair the valve by various 
methods such as changing out the solenoid valve to the
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operator. After each failure, repair and subsequent 
successful operation of the valve it would always operate 
until the next quarterly pump test when it would fail to 
operate. Due to the intermittent failures (valve would 
only fail after a long period of no operation), the 
licensee had concluded the failure to operate was a problem 
with the solenoid to the operator or electrical contacts to 
the solenoid valve. Plans were to monitor these components 
during future quarterly pump tests. After further 
questioning by the NRC team, the licensee agreed that the 
problem could be mechanical. WR 051045H was issued to 
trouble shoot the valve mechanically. Break-away and 
running torques were measured with the valve operator 
removed. All operating torque values were within vendor 
literature values. However, the licensee engineer noticed 
in removal and reinstallation of the valve operator, that 
the fit of the operator onto the valve stem was very tight.  
The valve failed to operate upon re-installation of the 
operator. Based on design of the valve, excessive force by 
the operator on the valve stem could render the valve 
inoperable. The operator was removed a second time and the 
valve stem and mating surfaces on the operator cleaned.  
The operator was re-installed and the valve operated with 
no problems.  

In addition to discussing the problem with the licensee, 
the inspectors observed in-process trouble shooting of the 
valve and reviewed Ithe in-process WR. The inspectors noted 
that the "QA Cond." block was marked "no" and questioned 
why the valve is not considered QA condition since the EFW 
pump is inoperable if the valve fails to operate. Further 
investigation revealed that the design drawing identifies 
the valve as class G or non-QA. Licensee Maintenance 
Services contacted Design Engineering and a letter (MBOE
88-315, dated July 20, 1988) indicating that based on a 
review conducted as a result of Catawba PIR O-C86-0065, 
Valve LPSW-516 at Oconee Should be Class F or QA condition, 
was forwarded to the site. It is not clear why approxi
mately 2-1/2 years elapsed from the Catawba PIR until the 
issue of mis-classified valves was resolved at Oconee.  
Unresolved Item 269, 270, 287/88-17-04, Mis-Classification of 
QA Condition Valves, is identified to further review this 
issue during a future inspection.  

Based on the above inspection activities, the problems identi
fied did not appear to be serious and the in-process maintenance 
activities appeared to be satisfactory.
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b. Plant Maintenance Organization 

The licensee's maintenance organization is divided into two major 
divisions; Mechanical Maintenance and Instrumentation & Electrical 
(I&E) Maintenance. These two divisions are supplemented by the Construc
tion Maintenance Department (CMD) and the Transmissions Department 
(TD) which also have permanent staffs located at the Oconee site.  
CMD provides specialized crews to assist in maintenance work and 
plans and conducts modification activities. The Transmissions 
Department does all maintenance on breakers, relays, and electrical 
items over 600 V.  

The CMD crews appear to blend very well with the station maintenance 
organization while the transmission department appears to go its own 
way similar to a specialized contractor.  

The team evaluated the licensee's controls of plant mechanical 
maintenance in the areas of: identifying maintenance needs, ensuring 
plant and system integrity, monitoring maintenance activities, 
controlling rework and temporary repairs, controlling vendor 
technical manuals, training and qualification of personnel, procedure 
controls, material controls, tool controls, and configuration 
controls.  

In addition to observation of work activities and review of completed 
work records as described above the following documents were 
reviewed: 

- SD 2.1.2, 05/16/88, Material Control 
- SD 2.3.1, 06/10/87, Material Requisition 
- SD 2.3.4, 10/08/87, Nuclear Station Modification Program 
- SD 2.3.5, 07/14/87, Control of Temporary Modifications 
- SD 4.4.1, 04/16/87, Training and Qualification 
- SD 4.4.3, 02/21/87, Qualification of Interfacing Individuals - MD 3.2.2, 03/05/85, Tools and Test Equipment 
- MD 3.2.6, 08/14/86, Maintenance Group Drawing and Document 

Control 
- MD 5.3.3, 05/28/87, Lubrication Program 
- MD 5.3.4, 10/06/87, PM-2 Program 
- MD 5.3.5, 05/28/87, Valve and Valve Operator Program 
- MD 5.3.6, 10/15/87, Erosion/Corrosion Program - MD 5.5.1, 08/12/87, Maintenance Services 
- MD 5.4.2, Onsite Certification of Items 
- MD 6.3.11, 02/08/88, Maintenance Measuring and Test Equipment 

Control 
MD 6.3.8, 04/29/87, Tools and Test Equipment Control 
MD 7.3.6, 08/15/86, Preventative Maintenance Program 

0 6ETQS Manual 
0 1Valve Manual
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Based on review of the above documents and examination of maintenance 
activities, the licensee appears to have very good control over 
mechanical maintenance activities.  

During review of the licensees control of I&E maintenance, the team 
identified the following areas of concern: 

The inspector reviewed the vendor manuals for the 4160 volt 
switchgear and breakers. The vendor manuals were controlled by 
a unique control number. Problems were noted with the control 
of these manuals. There were several issues of the same vendor 
instruction that were controlled with different control numbers.  
These issues were different revisions and were identified on 
the printout of vendor manuals by different titles. These 
manuals were: 

Licensee 
Instruction Approval 

Component Control No. Book No. Revision Date Title 

Breaker OM 302-0105 1B-8.2.7-2 B 01/14/70 "4KV 
Instruction 
Book ITE 
Circuit 
Breaker" 

Breaker OM 302-0600 1B-8.2.7-2 H 06/22/79 No Title 

Breaker OM 302-0612 1B-8.2.7-2 H 04/16/80 "Instruction 
and Renewal 
Parts" 

Breaker OM 302-681 1B-8.2.7-2 C 04/01/87 "51KV Power 
Circuit 
Breaker 
Type 5HK350" 

Switch- OM 302-0150 1B-8.2.7-1 A 01/14/70 "4KV 
gear Instruction 

Book ITE 
Circuit 
Breaker" 

Switch- OM 302-0600 1B-8.2.7-1 F 06/22/79 No Title 
gear 

Switch- OM 302-0612 1B-8.2.7-1 F 04/16/80 "Instruction 
gear and Renewal 

Parts"
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The different revisions of the vendor manuals had technical content 
that varied between revisions. There was no method via the printout 
to determine purchase order or model number applicability.  

Further review of the licensee maintenance program revealed that 
breakers located in MCC and local panels had not been in the 
preventive maintenance program, even though, the vendor recommended 
preventive maintenance. The recommended PM included tightening of 
termination connections during each refueling outage. The lack of 
preventive maintenance on these breakers resulted in recent breaker 
failures for the Aux Bldg Air Handling Unit and SSF heaters. This is 
another example of violation 50-269, 270, 287/88-17-01.  

The following were the inspectors observations and concerns relative 
to the pressurizer heaters corrective maintenance activities.  

(a) The licensee failed to take prompt corrective action to deter
mine root cause and repair known deficiencies such as grounded 
heater elements, burned pins in cable connectors and tripped.  
breakers.  

(b) A 50.59 review had not been performed on several occasions when 
SSF breakers had tripped in the past reducing the pressurizer 
heat capacity to less than 107 KW FSAR criteria.  

(c) Calculations pertaining to the pressurizer heat capacity 
required to maintain the plant in hot shutdown were not avail
able for review during this inspection.  

(d) Weekly surveillances on SSF breakers were not increased after 
the LB9 SSF breaker on Unit 2 had recently tripped.  

(e) No preventive maintenance program established for the heater 
breakers, consequently, breakers have been tripping due to loose 
terminations.  

(f) Completed Work Requests associated with the pressurizer heater 
and classified as preventive maintenance contained corrective 
maintenance activities, however, Quality Control involvement in 
these activities was not included. Also, troubleshooting 
activities associated with corrective maintenance activities on 
the pressurizer breakers in many cases have not been documented 
in the completed work requests.  

The licensee has two organizations that were not station line 
organizations. These organizations performed maintenance activities 
utilizing procedures approved by the stations Maintenance Superin
tendent. The organizations were the Transmission Department (TD) and 
Construction Maintenance Department (CMD). The inspector noted no 
problems with CMD. However, it appears that the control of TD
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activities needed to be strengthened. This was based on the 
following observations: 

a problems with PM procedures for the 4 KV breakers and switchgear 
0 appears to be very little Quality Control involvement in TD 

activities 
o the lack of an aggressive PM program for the 4160 volt breaker 

PMs as a result of defects found in puffer tubes since 1985.  

The inspectors reviewed various licensee programs for the identifica
tion and control of deficiencies. One of these systems utilized an 
I&E Problem Report (IPR) that was not delineated in a station 
approved procedure. To measure the effectiveness of this system, the 
inspector selected 12 IPRs. Problems were noted with four of the 
IPRs. These IPRs and the associated problems were: 

IPR No. Date Subject Problems 

1599 8/29/84 Setpoint for Emergency The IPR was still 
Steam Generator Level open with no 
Control to High on Loss of objective evidence 
Four Reactor Coolant Pumps that there was a 

resolution.  

1678 3/17/87 Both Motor Driven Feedwater The subject was 
Pumps running result in Low previously 
Pressure Service Water Low identified in an 
flow alarm. One pump 1986 IPR that was 
running causes gauge to be voided. No action 
pegged. had been taken to 

date.  

5058 6/7/87 Preventative Maintenance No action taken to 
for SSF D/G identified date.  

1216 3/29/83 A single failure in air No objective evidence 
system could disable entire that the single 
emergency feedwater system. failure concern was 

analyzed.  

The above IPRs were coded "A" which meant "not yet begun." Discus
sions with the responsible I&E engineer determined that the resolu
tion was unknown. The informal system of IPRs was considered weak 
with no objective evidence available to demonstrate resolution.  
Oconee Directive No. 2.8.1(7) addresses the requirements for the 
identification, evaluation, reporting and correction of problems.  
This directive provides instructions and guidance for the preparation 
of Problem Investigation Reports (PIRs). PIRs were used to document 
noted deficiencies in material or malfunctioning equipment, personnel 
errors, and any failures to operate within established limits. The 
PIR was also used for the internal investigation of problems.
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Additional ways of documenting safety concerns, and identified design 
control problems and deficiencies at Oconee included the use of 
Station Problem Reports (SPRs).  

The inspectors reviewed a sample of PIRs and SPRs and noted the 
following: 

(1) PIR 4-088-0012, dated January 11, 1988 identified a history of 
cracked terminal post seal nuts and top cell jars of the SSF 
batteries. The inspectors visually inspected the SSF batteries 
and noted that the cracks still existed. The vendor (Exide) in 
a letter dated January 14, 1988, stated that "if the cell jar is 
not effected by these cracks, the physical strength of the unit 
to withstand a seismic event should not be compromised". The 
vendor also recommended an eventual battery replacement. No 
engineering evaluation was performed by the licensee as to the 
ability.of these batteries to perform their intended function.  
A seismic engineering evaluation was not performed to justify 
the "use-as-is" disposition for the cracks in the SSF battery.  

(2) PIR 4-088-0143, dated June 15, 1988 identified a history of high 
failure rate of control battery chargers at Oconee. The PIR 
noted that control battery chargers on all three units 
(manufactured by Exide) have had a high incident of failure with 
several instances of smoke and/or fire and that problems during 
post discharge test charging have been frequent. The PIR 
included a long list of control battery charger 
failures/problems of severity requiring high priority work 
requests. Problems dated back to 1981. A letter dated 
September 3, 1986 indicated that based on NPRDS failure 
information, Oconee Battery Chargers had a failure rate of 69 
times per million operating hours as compared to an industry 
average of 25 failures per million operating hours. The 
inspector requested a list of Work Request numbers associated 
with failures or reoccurring problems noted on battery charger 
3CB. The list indicated that from April 1986 to April 1988, the 
same problem occurred 15 times (charger failed, fuse alarm came 
on) before the vendor recommended a fix to correct the problem.  
The licensee plans to change all chargers with updated equipment 
within the next five years.  

(3) SPR-0380, dated May 21, 1985 noted that QA condition 1 equip
ment is shown on numerous electrical drawings, however the 
"Nuclear Safety Related" stamp was not included on these 
drawings. The inspectors identified that this appears to be a 
generic problem with many electrical drawings reviewed during 
this inspection such as ES and Load Shed systems drawings. The 
inspector noted that a program existed to stamp all QA Condition 
1 mechanical documents, however, this did not apply to elec
trical drawings.
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(4) SPR-0512, dated August 19, 1985, stated the concern as 
"Emergency Feedwater Pump Motor Operated Valve 1FDW-372 is 
subject to relaxation effect and therefore, has the potential to 
hammer". Recommended resolution was to add an anti-hammering 
circuit. In September 1986, this PIR was reviewed and assigned 
SPR #0906 and the responsibility of its resolution was trans
ferred to the maintenance department. This SPR was placed in 
the inactive list. Further review of this issue indicated that 
as of July 1988 this PIR had been placed in the backlog list 
with no schedule for obtaining a formal engineering evaluation 
and/or completing the recommended modification.  

(5) PIR-0321, dated October 29, 1984 identified that FT-72 and 
P-432, SSF HVAC Service Water Discharge Flow Instrumentation was 
out of tolerance. This item was noted as a NRC commitment to be 
completed by October 1, 1981. Review indicated that this PIR 
had been placed in the inactive list and no schedule for 
completion has been established.  

(6) PIR-0322, dated February 4, 1985 noted that the Borated Water 
Storage Tank level and temperature transmitters were freezing 
causing the level instrumentation channel to become inoperable.  
This item related to the requirements of Tech Spec 3.3.4.  
Resolution of this problem was also a commitment to the NRC 
(RG 1.97). As of July, 1988 this PIR has been in the 
inactive list and scheduled to be implemented in the Unit 2 1989 
outage.  

In summary, the inspector determined that no documented safety review 
for the above concerns with IPRs, SPRs and PIRs were available for 
review.  

A problem was also identified with the l.ack of aggressive corrective 
action with IE Notice 83-84. This IE Notice identified a problem 
with cracked puffer tubes in 4160 volt breakers. The purpose of the 
puffer tubes was to extinguish any arcs during a fault condition.  
Each breaker has three puffer tubes, one for each phase. The failure 
of a puffer tube during fault conditions could result in the loss of 
the associated switchqear. The IE Notice stated that the puffer 
tubes manufactured during a certain period were susceptible to cracks 
due to a material problem. The manufactures recommended these tubes 
should be inspected for cracks during PMs. The licensee performed 
the initial inspections on Unit 1, April 14, 1986, Unit 2, 1985 
outage, and Unit 3, October 3, 1985. During these inspections, 
approximately 100 puffer tubes were identified as deficient and 
replaced. When a defective puffer tube was identified by the 
licensee, only that puffer tube was replaced leaving the other puffer 
tubes for the breaker still installed. During the months of February and March 1988, four 4160 volt breakers were identified during a PM that required additional puffer tube replacement due to cracks.
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These tubes were in the same breakers that had puffer tubes replaced 
during the initial inspection. These breakers were: 

Puffer Tubes Puffer Tubes 
Breaker Replaced 1985 Replaced 1988 

2TC12 2 1 

2TD9 2 1 
(2B HP Pump) 

2TD1 1 

2TE9 1 

*Number not known.  

The failure to replace all puffer tubes in breakers that were 
identified with a defective tube during the initial inspection was 
not considered timely and aggressive corrective action. In addition, 
the identification of 100 defective puffer tubes during the initial 
inspections did not prompt a reassessment of the PM criteria 
(replacing only defective tubes) or the design engineering evaluation 
which stated that there was no problem at Duke.  

These items are examples of a violation of 10 CFR 50 criterion XVI 
Corrective Action and will be identified as violation 50-269, 270, 
287/88-17-02, Lack of Timely Corrective Action..  

During the inspection, several concerns were identified pertaining to 
interface between electrical maintenance and other organizations.  
These concerns were: 

o Based on the approach to the resolution of the puffer tube 
problems with the 4160 volt breakers, and the procedural 
problems with the PMs for the 4160 volt breakers and switchgear, there appears to be a need for increase attention in monitoring 
the Transmission Department activities.  

o There appears to be inadequate interface between I&E and 
Mechanical Maintenance Departments. This was based on the fact 
that mechanical maintenance personnel were not aware of the 
mechanical PMs for the SSF D/G (IPR 5058) for over a year and 
were not aware of the flow alarm problem with the LPSW for the 
EFW (IPR 1678). The flow alarm problem was significant since 
there had been problems with Valve LPSW 516 opening (failed the 
three previous surveillances).
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c. Maintenance Facilities, Equipment, and Materials Control 

The NRC team conducted interviews with maintenance personnel and 
inspected the various craft shop -facilities to evaluate the 
arrangement, and equipment and tool availability. The licensee 
maintains a large clean area machine shop and a hot area machine shop 
facility. Both shops have tool storage/issue rooms associated with 
them. The clean area machine shop is spacious, well lighted and well 
ventilated. The hot machine shop facilities are somewhat crowded due 
to expansion constraints. (At the time of the inspection, refurbishment of two RCP motors was in progress). The shop also 
contains an efficient decon facility. Adjacent to the shop is a hot 
tool storage and issue room, and equipment calibration facility. The 
electrical shops are presently in transition. A previous office 
structure on the turbine deck is being refurbished to house the 
electrical and instrument shops. The electrical craft has moved into 
the facility, but work in the area is not complete. The instrument 
shops are presently located adjacent to Units 1-2 and Unit 3 control 
room. They will eventually occupy space in the refurbished facility.  
The team also noted that maintenance supervisors offices were located 
in the shop areas.  

This area is evaluated as good, noting that present licensee improve
ment efforts will further enhance maintenance activities.  

The team reviewed the licensee's methods of parts procurement, receiving, storage, issue and traceability. The system in use is a 
computer based system using a master data base that includes all 
material for nuclear and fossil and hydro plants, company wide. Each 
quality related item is assigned a QA tag number which allows the 
item to be traced from the storage facility to its present installed 
location through the work request used to perform the maintenance.  
Quality items that have a low limit quantity are automatically 
flagged for reorder by the computer.  

The warehouse facilities were inspected to verify that quality items 
were segregated and properly identified, environmental conditions 
were correctly identified and maintained, and hazardous materials 
were properly stored. The team verified traceability, issue control 
and quality identification by selecting several quality items from 
completed work requests and tracing them through computer records.  

This area is evaluated as outstanding in material control and very 
good in material storage. The licensee is presently in the process 
of constructing or planning several new warehouse facilities. When 
completed this entire area should be outstanding.  

Maintenance tools and precision equipment are maintained and issued 
from two mechanical tool issue rooms, one on the clean side and the 
other on the hot side. There are also clean and hot side calibration
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labs. The mechanical issue control is by hard copy issue cards. The 
system is somewhat cumbersome and issue control is going to be 
computerized in the same manner as the metering and test equipment 
(next paragraph). Calibration control is by notation on the hard 
card and individual tag on the equipment. Precision equipment is 
identified by type either in the maintenance procedure or on the work 
request and is issued by work request number. Calibration of 
maintenance M&TE was examined during observation of work activities 
discussed previously.  

The team reviewed the licensee's methods for the control of measuring 
and test equipment in the electrical maintenance area. The system 
utilized a computer program that identified last calibration date, 
due date for next calibration, history of use, and location of test 
equipment. However, even though the calibration system was state of 
the art in the methods of control, three concerns were identified 
with the activities associated with WR 13829C. This WR was utilized 
in the investigation of a ground on the 125 V dc battery system.  
These calibration concerns are discussed in section 5.10 but are 
summarized as follows: 

a A uncalibrated amprobe was used because two calibrated amprobe 
were unavailable.  

o The uncalibrated amprobe would not have been accurate for its 
intended use and, 

~' The Ammeter on the ground detector test box was not in the 
calibration program.  

During walkdown inspections of the Oconee facility and during review 
of work in progress the team made the following observations 
concerning material conditions.  

(1) Engineered Safeguards Cabinets 

The inspectors conducted a visual inspection of the material and 
as-built condition of selected safety-related panels located in 
the cable spreading room. The following deficiencies were 
noted: 

Engineering Safeguards System panels 1ESTC2, 2ESTC2 and 
3ESTC2 contained open plug holes in the cabinet door.  

Engineered Safeguards System panels 2ESTC1, 2ESTC2, 2ESTC3 
and 3ESTC2 contained melted, broken, or missing status 
light covers. Also, a cable above panel 2ESTC2 contained 
damaged insulation.  

ES Cabinet 3ESTC2 contained a blue tag hanging on open link 
ES155. Review indicated that recently completed WR 166373,
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dated July 16, 1988 was used to close this link. Procedure 
IP/O/A/0310 attached to WR 166375, dated July 16, 1988 
required in step 10.2. that the blue taq be removed from 
each link opened for the Reactor Building Purge Valves.  
This procedural requirement was not accomplished during the 
implementation of WR 166376.  

ES Cabinet 3ESTC1 contained open link EY1B. Review of 
applicable design drawings- indicated that this link was 
used in the LP Service Water Valve 18 (R.B. outlet valve) 
circuitry. Drawings OEE-338-4, Revision 1 and 0-2575A, 
Revision 1 showed this link to be closed. No work request 
or other document was available for review to indicate that 
link EY1B had been opened. In addition link FBlB located 
in cabinet 3ESTC2 was also observed open while drawing 
OEE-338-8 indicated this link closed. No work request or 
other document was available for review to indicate that 
link FB1B had been opened. Control room log books did not 
contain information relative to these open links.  

Engineered Safeguards cabinets 1ESTC2, 2ESTC2 and 3ESTC2 
contained open links ES136, ES144, ES150 and ES155. These 
open links have been designed to maintain the reactor 
.building purge outlet valves PR2, 3, 4 and 5 in their 
closed ES position during normal plant ioperation. Review 
of the applicable schematic and connection design drawings 
revealed that the above open links have been shown as 
closed links on the drawings. Further review indicated 
that an open Station Problem Report SRP 0974, dated July 1, 1986 has been written to address the discrepancy between 
the field and the drawings. This SPR stated "This could 
create a problem if the NRC compared our prints with the 
way the links are maintained." 

Open link ES184 in ES cabinet 3ESTC2 contained blue tag 
associated with open WR 12298B dated March 27, 1984. Open 
I&E problem reports dated March 28, 1984 and January 13, 1985 noted that pressure switches (PS) PS60 and PS61 used 
to protect Units 1, .2 and 3 reactor building radiation 
monitors RIA-47 sample pump in the event of reactor 
building isolation have been broken since 1984 due to hydro 
tests. Replacement pressure switches have not been ordered 
to correct this problem. Link ES184 was opened to 
deenergize PS relay 3PS60X to enable operations to cycle 
valves PR8 and PR10. Oconee Nuclear Station Directive 
2.3.5 states that temporary modifications (TM) such as 
repositioning of sliding links, should not be installed for 
longer than 18 months if the TM does not require a unit 
outage for removal. In addition, paragraph 6.3 of this 
directive states that the designer will complete a 10 CFR 
50.59 evaluation and that an engineering evaluation be
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performed prior to installation of the TM. The above was 
not accomplished with respect to opened link ES 184.  

The problems are additional examples of previously identified 
Unresolved Item 88-13-06, Configuration Control Inadequacies.  

(2) Pressurizer Heaters 

During the review of work requests associated with preventive 
maintenance performed on the pressurizer heaters in the past 
several refueling outages for Units 1, 2 and 3 the inspectors 
noted that a large number of pressurizer heater elements, connectors and cables had been failing as the heater bundles 
age. In addition, an unusual number of pressurizer heater 
breakers had been found either tripped or in the off position.  
In December, 1986 the B&W owners group issued a report (47
1167185-00) that identified historical failures and possible 
failure modes for pressurizer heaters. Contingency plans for 
the repair and removal of heater receptacles, elements and 
bundles were also conducted. The report stated that heater 
connector/receptacle interface failure was by far the most 
common known failure mode experienced by B&W plants to date.  
Subsequent to this report, Oconee engineers examined 24 heater 
elements in Unit 2 and identified 13 with burned off pins and 
cable problems. The method of repair recommended by the vendor 
required the cables to be hardwired to the heater element and 
covered with a rubber boot to prevent moisture intrusion which 
caused grounds. In 1985, Duke Power management decided to 
hardwire only the ones identified as inoperable and evaluate the 
effectiveness of this method of repair. The nine heating 
elements in Bank B" of each unit designated for the Safe 
Shutdown Facility were not included in the repairs. The purpose 
of these SSF heaters were to assure that a steam bubble will be 
maintained in the pressurizer as required by 10 CFR 50, 
Appendix R. Oconee FSAR Section 5.4.6.2 states that the normal 
primary heat loss at a hot standby condition is 107 KW and that 
a minimum of 126 KW of pressurizer heaters (Group B, the 
smallest group) "should be available" from an assured power 
source within two hours of loss of offsite power to assure 
natural circulation at hot standby conditions. Each heater 
element is rated at 14 KW. Group 'B" heaters (9 element or 126 
KW) were the only heaters connected to the SSF for each unit.  
Consequently, for the group "B" heaters on each unit, only one 
heater element may be inoperable per unit for the SSF to be 
considered operable. One inoperable Group "B" heater results in 
112 KW available as compared to the 107 KW FSAR criteria.  
Problem Investigation Report 3-087-0025, dated January 23, 1987 
documented that panel breakers LB7 and LB9 for Unit 3 were found 
tripped in during a refueling outage. These two breakers 
normally power 67% of the pressurizer heaters available from the 
SSF. This left only 33% of the pressurizer heaters operable
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during an SSF scenario. When questioned by the NRC inspectors, 
the licensee referred to a letter dated February 15, 1983. This 
letter stated that 70 KW would be the worse case heat loss from 
the pressurizer. The inspector requested that the licensee 
provide the calculations for the 70 KW. The licensee stated 
that calculations were not available for review during this 
inspection. This is another example of violation 88-13-05 
concerning documentation of 10 CFR 50.59 determinations.  

Based on the large number of breaker tripping problems noted, 
the station engineers started monitoring the pressurizer heater 
breakers fed from the SSF on a weekly basis to determine if 
sufficient heaters were available. In April 1988, prior to the 
Unit 2 outage, breaker LB9 tripped while Unit 2 was operating 
leaving only 6 heating elements or 84 KW available in Bank "B" 
SSF heaters. The engineers failed to increase the frequency of 
monitoring to assure that a second SSF breaker does not trip.  
The tripped breaker was turned on without troubleshooting to 
determine the root cause of the failure. In May, 1988 same 
breaker tripped again at which time Unit 2 was shut down for 
refueling and this time the root cause was determined to be 
loose terminations on the breaker.  

The inspectors were informed by the licensee that as of July 
1988, Unit 1 had a total of nine bad elements of which none had 
been hard wired, Unit 2 had a total of 37 bad elements of which 
17 had been hard wired and Unit 3 had a total of 30 problem 
elements of which 24 had been hard wired. During the April 1988 
(EOC 9) refueling outage for Unit 2, the I&E engineers inspected 
the heater elements and identified 15 additional inoperable 
elements and an unusual number of pressurizer heater breaker 
trips. Review of Unit 2 SSF heater breakers indicated that SSF 
breaker LB9 had tripped once in 1986 and twice in 1988. Unit 3 
SSF breaker LB7 had tripped once in 1985 and 1988; LB8 had 
tripped once in 1985 and 1986 and LB9 had tripped once in 1987.  
Reason for most of these breaker trips was given as unknown.  

(3) Electrical Penetrations 

Several penetrations in each unit .have been leaking for the last 
few years. The licensee pressurizes the leaking SF6 penetra
tions on a monthly basis. No root cause analysis has been 
performed to identify and correct the leak. Also, penetration 
EF-5 gauge metal cover was missing and Unit 1 east penetration 
room 402 contained debris.  

(4) General Conditions Noted During Walking Tours Included 

Several valves leaking water or steam. Some were identified 
and tagged, some were not.
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Accumulated trash under piping and equipment. (Sweepers seem 
to work in straight lines in open areas).  

Approximately eight gas cylinders improperly stored.  

Small areas of standing water. In one area, water had passed 
through a temporary radioactive waste drum storage area to a 
floor drain. The water was not contaminated.  

This area is evaluated as satisfactory to good. Implementation consistency 
needs to be improved.  

d. Personnel Control 

For the most part the maintenance organization appeared to be well 
staffed and controlled. Because of problems identified in I&E, the 
inspectors evaluated the staffing of the I&E department. as to the 
ability to accomplish the assigned maintenance tasks. The staffing 
of the I&E craft personnel appeared adequate. The inspectors 
reviewed the overtime of the I&E craft and engineers and determined 
that it was not excessive (5%). The staffing of the I&E engineers 
had adequate experience, however, it appeared that the amount of work 
was exceeding the capability of the I&E engineering staff. Each I&E 
engineer was assigned approximately ten systems. Since there were 
three units, each I&E engineer was therefore responsible for thirty 
systems. In addition, each engineer was assigned as a backup 
engineer for thirty additional systems. This excessive workload 
contributed to some of the weaknesses in the licensee's electrical 
maintenance program and could have been a contributing factor in most 
of the electrical maintenance problems noted during the inspection.  
This resulted in the team being given the following impression of the 
I&E department: 

0 A philosophy of "break" before "fix" 
0 lack of implementing an aggressive preventive maintenance 

program 

o failure to factor safety significance in maintenance activities 
and lack of an aggressive root cause analysis and corrective 
program 

a A lack of management vigor in establishing and implementing an 
effective electrical maintenance program that includes ensuring 
proper staffing.  

The team evaluated the licensee's program for maintenance personnel 
training in the areas of: general training, specific training, 
training related to safety, training for special work, and INPO 
accreditation of training program.
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In addition to interviews with licensee personnel and review of 
training and qualification records, the inspector reviewed the 
following documents: 

- ETQS Manual 
- SD 4.4.1 
- SD 4.4.3 

Based on review of the above documents and review of training and 
qualification records during observation of work activities, the 
licensee's program for training and qualification of mechanical 
maintenance personnel appears to be outstanding.  

The team evaluated the licensee's program for maintenance personnel
testing and qualification in the areas of: format approval, docu
mentation, and traceability.  

In addition to interviews with licensee personnel and review of 
training and qualification records as detailed previously, the 
inspector reviewed the following documents: 

- ETQS Manual 
- SD 4.4.1 
- SD 4.4.3 

Based on review of the above documents and review of training and 
qualification records during observation of work activities, the 
licensee's program for training and qualification of mechanical 
maintenance personnel appears to be outstanding.  

5. Exit Interview 

The inspection scope and results were summarized on July 29, 1988, with 
those persons indicated in paragraph 1. The inspectors described the 
areas inspected and discussed in detail the inspection results shown in 
the attached maintenance inspection tree Proprietary information is not 
contained in this report. Dissenting comments were not received from the 
licensee.  

The following inspection results were discussed with the station manager 
during a later telephone conversation: 

Violation 88-17-01, Lack of Applicable Procedures for I&E Maintenance 
Activities (Paragraph 4.a and 4.b).  

Violation 88-17-02, Lack of Prompt Corrective Action (Paragraph 4.b).  

Unresolved Item (URI) 88-17-03, Failure of Valves with Short Stroke 
Times to Meet ASME Section XI (Paragraph 4.a).
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URI 88-17-04, Mis-Classification of QA Condition Valves 
(Paragraph 4.a).  

URI 88-17-05, Control of High Radiation Door Keys (Paragraph 3.c.(3).  

URI 88-17-06, Self Audits Required by Health Physics Manual 
(Paragraph 3.c.(3)).  

URI 88-17-07, Prejob Planning ALARA Procedures (Paragraph 3.c.(3)).  

URI 88-17-08, Tech Spec Interpretation Allowing Supervisor of Other 
Departments to Review Procedures (Paragraph 4.a).  

Additional examples of items identified by a quality -effectiveness team 
inspection just prior to the maintenance team inspection: 

Violation 88-13-04, Failure to Follow -Procedure for Work Request 
Completeness.  

Violation 88-13-05, Failure to Document Basis for _10 CFR 50.59 
Determinations.  

URI 88-13-06 Configuration Control Inadequacies.  

6. Abbreviations and Acronyms 

ALARA - As Low As Reasonably Achievable 
AP - Administrative Procedure 
ASME - American Society of Mechanical.Engineer 
BWOG - B&W Owners Group 
B&W - Babcock & Wilcox 
CM - Corrective Maintenance 
CMD - Construction & Maintenance-Depitment 
CRD - Control Rod Drive 
DC - Direct Current 
DPC - Duke Power Company 
EFW - Emergency Feed Water 
EOC - End of Core 
EQ - Environmental Qualification 
ETQS - Employee Training & QualificatiunSystem 
FP - Fire Protection 
GET - General Employee Training 
HP - Health Physics 
HPI - High Pressure Injection 
HRA - High.Radiation Area 
IA - Instrument Air 
INPO - Institute for Nuclear Power Operations 
IPR - I&E Problem Report 
ISI - Inservice Inspection
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IST - Inservice Testing 
I&E - Instrumentation & Electrical 
LCO - Limiting Condition of Operations 
MA - Milli Amp 
MCC - Motor Control Center 
MD - Maintenance Directive 
M&TE - Measuring & Test Equipment 
NPD - Nuclear Power Department 
NPRDS - Nuclear Plant Reliability Data System 
NSR - Non-Safety Related 
ONS,OCNS - Oconee Nuclear Station 
PC - Protective Clothing 
PCB - Power Circuit Breakers 
PIR - Problem Identification Report 
PM - Preventive Maintenance 
PMT - Post-Maintenance Testing 
PR - Pressure Relief 
RPA - Probabilistic Risk Assessment 
PS - Pressure Switch 
PWR - Pressurized Water Reactor 
QA - Quality Assurance 
QC - Quality Control 
RB - Reactor Building 
RCP - Reactor Coolant Pump 
RMC - Radioactive Material Control 
RWP - Radiation Work Permit 
SD - Station Directive 
SPR - Station Problem Reports 
SR - Safety Related 
SSF - Safe Shutdown Facility 
TM - Temporary Modification 
WR - Work Request
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