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INTRODUCTION

The Systematic Assessment of Licensee Performance (SALP) program is an
integrated Nuclear Regulatory Commission (NRC) staff effort to collect
available observations and data on a periodic basis and to evaluate
Ticensee performance on the basis of this information. The SALP program
is supplemental to normal regulatory processes used to ensure compliance
with NRC rules and regulations. It is intended to be sufficiently

diagnostic to provide a rational basis for &)location of NRC resources and

to provide meaningful feedback to the licensee's management regarding the
NRC assessment of their facility's performance in each functiona) area.

An NRC SALP Board, composed of the staff members )isted below, met on
December 9, 199]1., to review the observations and data on performance and
to assess licensee performance in accordance with Chapter NRC-0516,
"Systematic Assessment of Licensee Performance."

This report is the NRC's assessment of the licensee's safety performance
at North Anna for the period September 1, 1990 through November 2, 1991,

The SALP Board for North Anna Units 1 and 2 was composed of:

J. Johnson, Deputy Director, Division of Reactor Projects (DRP),
Region I1 (RI1), (Chairperson)

A. Gibson, Director, Division of Reactor Safety (DRS), RII

P. Stohr, Directcr, Division of Radiation Safety and Safeguards
(ORSS), RII

M. Sinkule, Chief, Reactor Projects Branch 2, URP, RIl

H. Berkow, Director, Project Directorate 11-2, Office of Nuclear
Regulation (NRR)

L. Engle, Senior Project Manager, Project Directorate 11-2, NRR

M. Lesser, Senior Resident Inspector, North Anna, DRP, RII

Attendees at SALP Board Meeting:

P. Fredr.zkson, Chief, Reactor Project Section 2A, DRP, RII

D. Taylor, Resident Inspector, North Anna, DRP, RII

A. Ruff, Project Engineer, Reactor Project Section 2A, DRP, Rl

M. Janus, Project Engineer Intern, Reactor Project Section 2A, DRP,
R1I

J. Wiseman, Reactor Engineer, Technical Support Staff, ORP, RII

SUMMARY OF RESULTS

The overall safety performance of North Anna was excellent during the
assessment period. Both the Radiological Controls and the Security
functional areas improved from the previous assessment period. Also,
performance in the Emergency Preparedness and Safety Assessment/Quality
verificatior areas continued to be maintained at a excellent level.
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Ferformance in the Plent Operations and Engineering/Technical Suppurt
functiona) areas declined, and the Maintenance/Surveillance functional
area remained at a good performance level.

With respect to FPlant Operations, although station and corporate
management maintained a strong commitnment to safe operations during the
assessment period, performance declined during the assessment period
primarily due to an fincreased number of personnel errors. Although
overal)l operator performance was good, problems involving operator errors
surfaced both early and midway in the assessment period. The licensee's
tracking and trending programs identified these adverse trends, and toward
the end of the assessment period, the number of errors had decreased.
Continued management attention in this area shouid assure that these
perronnel errors are corrected.

Performance in the Radiological Controls area continued to improve from
the previous period. This performance charge was, in large part due to
the collective dose for work activities performed during the period being
appropriately controlled. In addition, the Contamination Controi Program
was excellent with contaminated areas and personne! contamination events
continuing to be reduced.

The Maintenance/Surveillance urea, although wunchanged in overall
performance level, demonstrated a noted difference in performance between
maintenance activities and surveillance activities. Most maintenance
programs showed improvement &and stringths were noted in predictive
analysis. In addition, the quality of selected upgraded maintenance
procedures was very good and the overall material condition of plant
equi.pment was excellent. With respect to surveillances, = “acrease in
performance occurred primarily due to a large number of inadeyuately
performed surveillances. The primary contributor to thiy was the
implementation of the licensee's Section XI Pump and Valve Testing
Program. Management should ensure that surveillance program changes are
correctly incorpurated into procedures and imolemented.

The licensee's Emergency Preparedness Program continued to be well
organized and implemented. Effective training and management involvement,
prompt identification and correction of problems and detailed self-
assessments contributed to the continued high level of performance in
this area.

Security performance also revealed continued improvement in the overall
effectiveness of the program due to the continued support by both

corporate and station management and the professionalism of the security
staff. This improved performance was also demonstrated by a programnmed
security sy<tems upgrade which included several significant enhancement:,.

Although satisfactory coverall, performance in the Engineering/Technical
Support area declined during the assessment period. Inadequate technica)
support to operations and maintenance was the primary contributor to this
decline, This deficiency was demonstrated by several design change
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proolems that were attributed to a weakness in implementing procedire
changes following the modifications. Toward the end of the assessment
period, program revisions were made to improve design change
effectiveness. Management attention in this area 1s needed to ensure that
modifications are properly evaluatea for impact and that procedure change
backlogs 2re reduced.

The Safety Assessment/Quality Verification area continued to reveal a
strong management commitment to nuclear safety and quality assurance.
Severa) initiatives wera implemented by the station management, suth as
the use of performance indicators. Also, efforts to enhance nuclear
safety during plamt shutdowns were particularly noteworthy. Conservative
approaches were used in cealing with unusual events and the site Quality
Assurance (OA) ovganizaticn was active in daily plant activities.

Overview:

Perforrance ratings assigned for the last assessment period and the
cyrrent period are shown below.

Rating Last Rating This

Functional _Period _.Peried
Plant Operations 1 ! Declining
Radiological Controls 2 Improving |
Maintenance/Surveiliance 2 2

Emergercy Preparedness 1 1

Security 2 i
Ergineering/Technical Support 1 ¢

Safety Assessment/Quality

Verification 1 1
CRITERIA

The evaluation criteria which wer? used, as applicable, to assess each

functional area are described in detai) in NRC Manual Chapter 05'6. This
Chapter ‘s in the Public Documert Room files. Therefore, these criteria
are not rejeated here, but will be discussed in getai)l at the public

meeting with the licensee's management on January 27, 1%92.

PERFORMANCE ANALYSIS

A. Plant Operations

1.  hnalysis

This furctiona) ares addresscs the contrel and performance of activities
directly relaited tc cperating the units.

Overal! performance in this functional area was excellent. However, there
was an increased number of personnel errors when compared tu the previous
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nperations local ared network portable computore was expanded and remained
2 significant tool for monitoring the status of systems. In addition to

the previously established programs that allowed essy access to

annunciator response procedures, Technical Specifications, and equipment

status, new programs were established. These inc.uded the statior luaa

1ist, procedure reference 1ist, heat trace reference )ist and an intartsce

with the plant computer for obtaining on~Tine data. Respunsibility of the

equipment “tatus nrograms was assigned to the operating shifts., &

continued st-ength included the use of hand-hald computers for taking &l

plant logs and the ability to easily retrieve and display parameters for

trending.

Station housekeeping and cleanliness controls were outstanding,

Management's commitment to superinr standards was evident as the stativn's

painting program progre.<aC into the diese) generator rooms, safeguards

building and turbine building basement. Auxilizry building, turbing

Hullding and administrative building roof overhau's were compieted. These

programs, along with the continued reduction or rontaminated surface area,

improved morale and arcess to plant equipment.

The licensee's shift staffing was increased wich the addition of & fourth
Senior Reactor Operator (SRO) -~ Balance of Plant Supervisor to each
shift, and staffing continued tr exceed the Technical Specification
requirements for plant operation and fire brigade manning. The five
operat.ng s*1fts were staffed with four SROs, five Reactor Operators (ROs)
and one Shiit Technical Advisor. Operators responded pesitively to a
change, initiated early ir the assessment period, from eight-hour shifts
to twelve~hour shifts., Operator turnover was very low

Station management's involvement in, and support of, training was clearly
evident. Trainina on the plant simulator was conducted for those managers
who <taff the ‘echrical Support Center (TSC) during an emergency.
Procedures for accident scenarios were reviewed by management prior to
running the simulation. The program was ¢ffective in keeping management
aware of the operators' roles and cor.erns during potential emergency
cituations.

Midway through the assessment peviod, the licensee embarked on a new
component labelling program. The unew labels were color coded according to
unit and included the componant mark number, name, power supply (if
applicable) and bar coding. New plastic coated drawings in the control
rcom proved to we more durabie. These changes were significant
enhancements for use by operators.

The attitude of the operators was good, as exemplified by their
professional demeanor. Datly operations' activities disclosed a low
threshold for problem identification. Operations personnel interfaced
well with maintenance personnel to routirely achieve a "black board"
~ondition for control room annunciators. Examples where prompt act’on was
initiated during plant transients to avert further complicaticns included
effective response to a loss of condenser vacuum, a4 failed open feedwater

R R et e T G e e A A
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regulating valve and a loss of & normal power source. A guestioning
attitude by operators wae also prevalent and led to the identification of
an finadequate containment closure during core alterations and an
inadequate service water system alignment. Pre=-job briefings, and shift
turnovers continued to be wused effectively 1in promoting good
communications.

Although overall operator performance was good, a greater number of
operator errors, as compared to the last assessment period, resulted in an
increased number of reportable events and violations. The majority of the
errors occurred early and midway through the assessment period,
Inattentiveness resulted in the operation of wrong switches causing the
loss of an emergency bus in one case, the loss of all charging pumps on
another occasion and an incident where the emerqgency diese! generator was
paralleled out-of-phase. Inadvertent reset of one train of safety
injection during an event caused an unexpected control room status l1ight
response and contributed to confusion in classifying the emergency and a
delay in making 2 one-hour report under 10 CFR 50.72. Incomplete
understanding of Technical Specifications requirements was identified with
respect to explosive gas mixtures in the waste gas decay tanks, and with
the relationship between emergency power sources and operability of safety
systems. SG level response during two start-ups was not correctly
anticipated and resulied in loss of water level control; one of which led
to a reactor trip.

Control of equipment during non-routine evolutions in some cases was
inadequate and resulted in weawness with tag-outs early in the assessment
perind, and an inoperable air gjector exhaust radiation monitor late fin
the assessment period. Numerous valve, circuit breaker, and switch
mispositions were attributed to combinations of inadequate procedures and
personne! errors. In one case a Dypassed seal water injection filter
caused degradation of a reactor coolant pump seal. Weaknesses were also
identified with controls over safety injection branch line throttle valve
positioning, The licensee's threshold for trending the m ipositions was
very low and no safety system inoperabilities resulted, however, the high
number was indicative of configuration control problems.

The licensee's tracking and trending programs identified adverse operator
performance at iLhe onset of the assessment perjod, primarily as a result
of a high number of equipment mispositions. Management aciions were to
emphasize attention to detail in addition to addressing individual
problems related to tagging or procedures. The corrective action appeared
to be effectiv: for a short period of time; however, toward the middle of
the assessment period another series of human performance errors occurred.
At this poiant, management pursued an action plan to deal with the
performance weaknesses. These included the use of independent assessments
by QA and third parties, an increased emphasis on the self-checking and
coaching philnscphies and more effective use of a fourth SRO on shift to
oversee these evolutions. Although *he number of errors, particularly the
mispositions, had decreased tow? o the end of the assessment period it
was not clear that this problem had heen fully resolved.

N
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Several weaknesses were identified with procedures usod to operate the
plant. Valve alignment procedure deficiencies contributed to some of
the previously discussed mispositions. This occurred due to minor
modifications to systems beinj implemented by engineering work requests
(EWRs) prior to their review for impact on station procedures and a high
backlng of these procedures waiting review. The overall backlog of
procedure action requests for operating procedures was also high and ¢id
not appreciably change throughout the assessment period. One inadeyuate
procedure contributed to a reactor trip and ancther failed to ensure that
the service water system could provide design flows to accident loads.
Corrective act'on for the service water issue was not fully affective in
that late in the assessment period, the system was again misaligned for a
shert period with the potential for inadequate flows, Although directly
impacting plant operations, most of the procedure deficiencies were
considered to be the result of inadecuate technical support, as discussed
in the Engineering/Technical Support functional area.

Although progress to correct deficiencies identified ouring the previous
assessment perizd was slow, the licensce's omergency operating procedures
remained adequate to cover the broad range of sccidents and equipment
failures necessary for safe sthutdown of the plant., Additionally, the
abnormal operating procedures were reviscd during this assessment perioc
to a new format consistent with the emergency operating procedures.
Although these procedures were revised, problems were identified with the
“Loss of A1l AC Power" abnormal procedurs due to ineffective validation
and verification, A dedicated operations procedure writer was recently
stationed in the plant to help improve the ability to process day-to-day
procedure changes.

rour violations were issued during the assessment period.
2. Performance Rating

Category: 1 Declining

3. Board Recommendat .ns

Although the Board determined that the overall performance of this
functional area remained at a high level, the negative trend in personnel
errors was @ concern. Since this performance vrend occurred throughout
the assessment period, the Board could not conclude that the licensee had
identified the root cause and taken effective, permanent corrective
aciion. Licensee management should ensure that the actions taken during
the assessment period are sufficient to correct this adverse performance
trend.
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B. Radioiogical Controls
1. Analysis

This functiona) area evalustes activities related directly to radiological
controls, radicactive waste management, radiological effluent control,
environmental monitoring, water chemistry, transportation of radicactive
materials, and verification of the calculations in the liconsee's Offsite
Dose Calculation Manual {(ODCM).

The Radiatinn Protection Program contirved to be effective in controlling
personnel exposures ard protecting the health and safety of the public and
the workers. Management support for the Radiation Protection Program was
evidenc.d by prograr improvements and enforcement of radiation protection
requirements. All internal and erxierra)l radiation exposures were below
regulatory limits during the assessment period.

Management clarified their expected work attitudes anu partially as a
result of thiz health physics (HP) technician as well as worier perfar=
mance in radidloyical conirels were considered as strengths during this
assessment perieod. Staffing levels were adequate to contro! the work
scope sffectively.

The licensee's cnilective dose for this assessment period (14 months) was
1,148 person-rem, This {s only slightly higher than the projected goal of
1132, largely because of increased work on the SGs. Approximately 44% of
the collective dose during the outage was due to work performed on the
SGs. Collective dose for both the S50 work and other activities was
appropriately controlled ano reasonablie considoring the work performed.

Duse reduction efforts during the Unit 1 outage 'ncluded the fo)lowing
techniques: hot standby boric acid shock to enhance RCS cleanup, increased
use of rototics in refueling and SG repair, remote cleaning of the head
flange, use of packing extraction tools. use of cameras and monitors for
HP coverage for SG work, increased use of temporary shielding, and
continued hot spot flushing, The licensee showed good dose reduction
initiative by performing an evaluation of a new chemical process for
future decontamination ¢f the SG channel heads and RCS.

The licensee's Contamination Contrel Program was excellent. Station
contaminated area continued to be reduced in the radicologically controlled
area (RCA). Contaminated area at the end of the assessment period was
2,958 square feet versus the goal of 4,000 an! was well below the 5,300
square feet at the end of the previous assessment period. This represents
approximately 3% of the total 95,280 square feet of the RCA, and has
contributed to dose reduction and improvement in both houseckeeping and the
radiclogical material condition of the station.
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Personne) contamination events (PCEs) centinued to dezline during the
period, as did clean area PCEs. The licensee's total number of PLEs for
the assessment period was 234, which was well below the number of PCEs in
the previous assessment period and the licensee's goal of 361,

The Radiological Environmental Monitoring Program was effectively wanaged.
A review of the 1990 annva) Radiological Environmenta) Uperatirg Rejort
indicated that environmental monitoring was implemented per Technical
Specifications requirements. There were no significant radiological
consequences attributable to the operatiorn of the plant during 1990 from
inhalation, ingestion, or direct exposure pathways.

The Liquid and Caseous Effluent Program was satisfactosily managed.
Liquid and gaseous effluent releases and resultant doses for the calendar
year 1990 were within Technica! Specificat ons, 10 CFR 20, Appendix B; and
10 CFR 50, Appendix 1 Timits. Effluent releases for the first six months
of 199] were consistent with reieases reported for 199C. During 1990, the
doses to the public due to effluents ranged from less than one percent
(gaseous) to twenty one percent (1iquid) of the applicatle limits. The
doses weve typizally less than those reported for 1989. No unplanned
releases, as defined in 10 CFR 50.73, were reported during this assessment
period. North Anna was conservative in recording unplanied releases, in
that several, which were well below this reporting criteria were recorded.

During this assessment period, the NRC performed an independent assessment
of the licensee's Juse calculations. The methodology in the licensee's
ODCM was veritied to yield eguivalent results, as compared to the computer
programs that the licensee used to calculate the offsite doses from
effluent releases.

The licensee's program for the classification and transportation of low
level radioactive waste was good. The licensee was properly classifying
waste in accordance with the requirements of 10 CFR 61. Radiation and
contamination surveys were within the limits specified for the modes of
transport and shipment classification. Snipment marifests generaily were
consistent with 49 CFR reguirements; however a problem involving
uncder~estimaticn of the carrect radicactivity on a shipment manifest for &
radioactive waste shipment occurred during this assessment pe-iod,
Corrective action was timely and thorough.

The primary and ¢econdary chemistiry program was well managed. A computer
network continuously monitoced secondary system parameters and provided
trending capabilities. Primary chemistry parameters were maintained well
within Technical Specifications requirements and the Electric Power
Research Institute/Steam Generator Owner's Group (EPRI/SGOG) guidelines.
Secondary chemistry parameters typically were maintained within EPRI and
SGJ6 quidelines. The licensee's chemistry program to protect SG tube
integrity was noteworthy. The program for the secondary side included
continued boric acid treatment to prevent further tube denting; and the
initiatien of morpholine treatment to reduce iron corrosion product
transfer.
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Previously, a problem with microbiological~induced corrosion (MIC) had
been identified throughout the facilily's service water system. [During
this assessment period, the licensee performed a study to determine the
extent of the MIC attack and possible solutions. At the end of this
a;sessment period the licensee had not yet decided the appropriate course
of action,

Raciological control audity performed by the licensee's QA depariment were
considered a program strength. Audits reviewed in the areas of plant
chemistry, environmental protection, and solid radicactive waste end
trarsportation were thorough with sufficient detii) to provide extensive
insight relative to performance within tne areas being examined,

Two violations were issied during the assessment reriod.
2. Performance Rating

Cateyory: 1

3. Board Recommendations

None

C. MaintenancesSurveillance

1. Analysis

This functional area addreszes those activities related to equipment
condition, maintenance, surveillance performance, and equipment tasting,

Ouring this assessment period the )icensee's maintenance programs showed
fmprovement. These included maintenance programs for motor-operated
valves, check valves, and relief valves. tacr program reguired specific
preventive mainterance and/or diagnostic testing, trending and evaluation
of favlures. With 2 few axceptions, maintenance of electrical eauipment
was a strength. An exception was lack of a program ({or veplacing
electrical circuit breakers before their service life was exc =ded. A
higher forced outage rate when compared to the last assessment » - 0d, was
due to several egquipment-relaced problems. Severa)l weaknesse. in the
Surveillance Program resulted a an excessive number of missed or
inadequate surveillances.

Preventive maintenance was implemented effectively., The percentage of
deferrals was significantly reduced early in the assessment period and
remained low. Deficiencies identified, such as charging pump cooler
fouling, instrument air compressor lubrication, and control room chiller
trips, were promptly addressed. Reliability-centered maintenance studies
were initiated and completed or the following systems: auxiliary feedwater
(AFW), emergency diesel generator (UDG), recirculation spray, safety
injection, and service water. The licensee is currently in various st.~2s
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of implementing the study results. Turbine electro~hydraulic contre)
problems in the last assessment perfod were addressed by improved
preventive maintenance that resulted in no significant problems with the
system during this assessment period.

Strengths were noted In predictive analysis. Vibration and trending
analyses of rotating equipment significantly exceeded the minimum
requirements of ASME Section XI, In-house analysis of machinery
lubricating ofls aliowed fast turnaround for prompt corvective action

in the case »f a turbine lube o0il foreign material intrusion evert.
Additionailly, the licensee developed methods for wusing finfrared
thermography on electrical switchgear and was developing computer software
programs, utilizing a large data base, for trending and fidentilyinrg
instrument drift problems. As an example, instrumentation personne)
detected an impending failure of a differencial pressure transmitter by
using the plant computer to trend 1ts response.

Maintenance planning weaknesses fidentified in the previous assessment
period were adeguately addressed and showed improvement, Staffing levels
increased with the additicon of six maintenance planners. Dedicated
mechanical maintenance planners were assigned to each crew. Management
irvolvement in the assignment of priorities through the quarterly, w.ekly
and daily schedules was consistently evident. This was exemplified by a
contin.ed low corrective maintenance backlog of non-putage work orders and
reduced average age. The ability to maintain a low backlog contributed to
high equipment reliabiliiy and excellent materiai condition. Durino a
major inspection of the licensee's electrical distribution system, it was
noted that no outstanding work orders existed on the EDGs,

Planning work further in advance his also led to improvesents in the
ability to obtain parts on time. Effective mechanisms were in place to
highlight claer work items to management which were generally promptly
pursued. Manacement was sensitive to the importance of maintaining high
availability of safety systems. Planning was effectively coordinated with
other departments to accomplish maintenance activities in minimal
time-frames. Management continued to emphasize the “black buard" concept
for control room annunciators.

Specific maintenance planning for outages was excellent. Two refueling
outages were conducted during the assessment periog. Work activities were
scheduled with the use of the system windows concept, in which a
particular system is "open" for work during a specified portion of the
schedule. Outage scope was closely contrclled and when scope expansion
was required, the activities were effectively managed. OQutage workshops
were also useful in enhancing communications. Both refueling outages were
completed ahead of schedule without any significant deferrals,
Additionally, preventive and corrective maintenance on the opposite unit
was typically performed without deferra’.



12

The Technical Procedures Upgrade Program (covering 3000 maintenance
procedures) was approximately 25 percent con lete. The upgraded
procedures provided detalled mairtenance steps for components and included
features such a. references, consistent writing style and excellent
graphics. The quality of the upgraded procedures was very good, and was a
significant improvement over the generic procedures.

However, continued improvement in some areas of maintenance procedures was
sti1] necded. For example, a high barklog of procedure action requests
for instrument calibration procedures continued to exist. Difficulties
were experienced with containment purge valve leakage when maintenance
procedures did not adequately incorporate detailed installation steps. A
hydrogen ignition event occurreu, due in part to lessons learned regarding
explosive gas monitoring not beiny factored into welding procedures.
Fatlures continued tc¢ occur with the low head safety injection relief
valves, in part, due to the cumbination of inadequate maintenance
procedures and less than effective training. This problem was also
identified in the previous assessment period. The licensee corrected the
procedure and training inadequacies, however, hardware problems continued
during the assessment period and are discucsed in the Engineering/Technica)
Support area.

A new Post-Maintenance Test Frogream was developed to provide more
consistent testing and to shift decision making away from the Shift
Supervisor to the maintenance planning eifort. This program was
implemented at the end of the assossment perind

During the assessment period, the level! of maintenance staffing was
adequate. In addition, maintenarce craft personne) exhibited strong
component knowledge and job skills. Mock-ups were used whenever possible

. and proved to be particularly usefu)l during a turbine blade cutting

| evolution, The Quality Mainterance Team approach, where quality control
inspertions are performed by crafusmen, was used effectively. Formal
priefings before and after work activities along with a formal program to
resolve barriers experienced in the work process, added to continuing
improvement in efficiency and lesscas learned,

Personnel errors in maintenance were few but contributed to safety system

; =hallenges. These included 1) improper instaliation of an over-current

7 trip auxiliary relay which caused loss of power to an emergency bus,
2) inadequate trouble shooting activities on a containment airlock door

; limit switch and 3} inadequate communication between maintenance and

' operations personnel contributing to the hydrogen ignition event discussed

above. The personnel errors were attributed to inadequate attention to

detail and unclear understanding of management policies.

The overall material condition of eguipment was excellent, as indicated by
high equipment availability, a low rate of test failure:s, and a good
preventive/corrective maintenance ratio. Some equipment-related problems,
however, contributed to challenges to plant operations and a higher number
of forced outages toward the end of the assessment period. On two

L B s L ek b e e e e e T L e T T R A T T | e eN————
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occasions repairs were necessary due to increased RCS leakage on the
resistance temperature detector (RTD) bypass manifold. This has been a
recurring problem and plans are in place to remove the manifolds in
vpcoming outages. In each case management re.ponded to bring the reactor
to a safe cond'tion at the earliest detection of a problem., Electronic
card failures in various systems caused personnel and systems challenges,
including one reactor trip and one safety injection, A feedwater card
failure was similar to one in tne previous assessment period, which also
reculted in a trip. Moisture intrusion into a junction box resulted in
the closure of a main steam trip valve and subseguent rcactor trip and
safety injection. Other significant problems included a failed coudenser
exvansion joint., The licensee reviewed the failures and, in some cases,
identified that more effective inspectiorn methods were needed.

Surveillance testing during this assessment period was generally conducted
in a safe manner and under the control of operations Test alignments
were properly reviewed for train operability considerations and appropriate
action statements were followed. Ouring this assessment period surveil-
Tance testing was effective in identifying two significant f1ssues
invelving incorrectly set safety injection throttle valves and incarrect
installation of service water butterfly valves.

In some cases management's policy was not clearly understood with regard
to as-found results determined to be out-of=-tolerance. As an example,
adjustments were made to EDG load sequencing timers during testing without
documenting as-found deviations for further review by management.

Although the program for scheduliny and conducting surveillances was
generally adequate, implementation was a problem in that a significant
number of surveillances were not adequately performed. Major contributors
to this increase were « misunderstanding of the reguir-ments and a failure
to implement revised requirements of the licensee's ASME Section XI Pump
and Valve Testing Program.

Weaknesses in this area continued from the last assessmen® peviod. Llack
of understanding of requirements &llowsd for alternate test methods
without prior NRC approval on steam supply check valves for the AFW
turbire, and boric acid pumps. Another contributor to these event: was
ineffective management of resources to incorporate programmatic changes
into procedures. Management responded to the weaknesses by initiating a
programmatic review of the Pump and Valve Testing Program. Additionally,
engineers were reassigned from actual testing cuties to better oversee and
develop the program and procedures. A test procedure cross~reference list
was being developed to avoid further problems.

Other surveillance implementation problems were attributed to inattention
to detail and included: failure to verify the operability of off-site
2lectrical sources, failure to recognize that electrical containment
penetration protection fuse resistances fell ocutside specified acceptance
criteria, and failure to completely test all portions of the pressurizer
rower operated relief valve control circuitry, Lack of controls over
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The emergency exercise conducted on May 15, 1991 demonstrated that the
licensee could effectively implement the Emergency Plan and its emergency
preparedness implementing procedures. The licensve demonstrated effective
assignment of emergency response organization responsibilities and took
suitable actions to mitigate the on and offsite consequences nf the
accident scenario. Activation, staffing, and operation of the cmergency
Response Facilities (ERFs) and equipment observed during the annual
exercise were good. The emergency classification system was used promptly
and correctly by the Emergency Coordinator to classify the simulated
emergency as the scenario progressed. Communication of information
occurred in an effective manner. Interfaces between the cnsite response
organizetion and offsite support acencies were effectively coordinated.
Overall, the exercise was fully successful with no exercise weaknesses
jdentified. Howeve., two fissues requiring corrective action were
‘dentified during the exercise. One involved numerous examples of
communications problems between the TSC and Tontrol Room personnel which
were noted with respect to the status of changing events such as
evacuation of non-essential personnel from the plant and the status of a
bomb threat. The licensee committed to corrective action in this area to
enhance the ability to establish and maintain effective communications
between the TET o0 (ha Control Room. The second issue concerned a need
‘oi the licensee to reevaluate its procedures for issuing self-reading
dosimeters to personnel in onsite FRFs once they are activated. The
licensee committed to review the adequacy of 1ts procedures in this area.

During this assessment period, the licensee's Emergency Plan was
implemented five times in response to events, all of which were classified
as Unusual Events (UEs)., In addition, the licensee also conducted two
full=scale exercises with full ERF activation in addition to the graded
exercise during the period. In most cases, the event classification was
prompt and correct, and offsite authorities were notified in accordance
with applicable requirements. One exception was a late classification of
a safety injection UE. No other discrepancies were noted.

The licensee cuntinued to maintain effective emergency communications
systems, equipment, and trained staff. The licensee also initiated an
upgrade for recalling emergency response personael known as the Emergency
Response Automatic ‘lotification System to reduce the call=in time for
off=hours ERF activation. During an off-hours activation drill call=out
conducted during the micddle of the assessment periot the licensee was able
to demonstrate timely ERF activation per Emergency Plan commitzents, The
licensce also took the initiative this assessment period t- install an
Emergency Response [Data System (ERDS) well in advar.e of ERDS
implementation becoming a regulatory requirement.

No violations were issued, and no exercise weaknesses were identified
during the assessment period.

2. Performance Rating

Category: 1
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3. Board Recommendations

None
E. Security
X Analysis

This functiontl area addresses the adequacy of the Security Program to
provide protectien for plant vital equipment and special nuclear material
(SNM) as required by program commitments and regulatory reguirement . The
scope of the assessment included licensee activities associfated with
access control, physical barriers, detection and assessment, armed
response, alarm stations, power supply, communications, and compensatcry
measures. In addition, the area addresses the licensee's Fitness for Duty
Program.

Security performance revealed continued improvemert in the overall rrog-am
effectiveness Professionalism and dedicated performance was demoustrated
by security personnel observed in daily artivities. Continued support by
corporate and station management was evident as demonstrated by the
program anhancements nzced below. A major strength of the licensee's
Security Program was the contirued good communications and coordination
among site, corporate ana NRC personnel, regarding security plan
revisions, equipment upgrades and other pertinent vegulatory issues.

Saveral changes to the Security Program incluted the foilowing
enhancements: replaced electric door strikes, upgraded ‘ntrusion detection
equipment, improved access contro! equipment, and upg aded barriers to
safety-related equipment and facilities. These enhancements were beyond
the scope of current physical security plan commitments.

Other inftiatives and innovative actions to improve the effectiveness of
the Security Program were ‘mplemented during the period. A change was
made in the type of weapons used for contingencies, and a computerized
data base was established to track and trend maintenance activities,
safeguards avents and priority projects. Significant benefits in Security
Program management and rescurce utilization were derived from these
actions. An additiona! enharcement to aid security in accomplishment of a
secondary function included the installation of a Ccomputerized emergency
call=out system to expedite call-out ¢f emergency wesponse personnel. The
system has the capability of being activated from eitner coroorate
headquarters or the North Anna or Surry statiens. This is further
discussed in the Emergency Preparedress area. The Jicensee purchased a
video imaging system to previde the ability to transmit security badAge
phecographs from the centralized in-processing location, which is remote
to the protected area, to the security badging office adjacent to the
entrance portal. This is expected to reduce the miss-issuance of badges
to new emp'oyees.
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Additional security initiatives included installaiion of monitoring
devices, and improved pre=-pnsitioning of security response eouipment. Of
partizular note, was the observed licensee practice of dispatching an SRO
to the security alarm statfon to establish and maintain the
safety/sateqguards interface durinyg security contingency response drills
and actual events.

The Security Training Program continued to be highly visible with an
aggressive and challenging curriculum, specifically, in the area of
contingency response, These training initiatives included the following:
improved relationship with operations personnel in coordinating responses
during contingency events, use of a laser engagement system for response
training, and enhancement of response strategies.

Tne licensee's litness for Duty Program was effective in meetiny, the
objectives of attairing & drug-free workplace, Implementation was
satisfactory, with the following strengths noted: effective management of
the Fitness For Duty staff, thoroughness of JA audits, and testing for &
broador scope of drugs than veguired by regulatory reguirements.

Inspection of the licen.ee's Material Contro)l and Accountability (MC&A)
Program comiirmed a 1(censee identifiad problem in the area of
accountebility of SNM. The problem involved the failure to maintain
accountability records for a stured incore detector, Except for this
issue the Ticensee had effectively established, maintained and followed
approved writtan MC&A procedures for controlling and accounting for SNM.

No violations were issued during the assessmeni period.

2. Performance Rating

Categery: |1

3. Board Recommendations

None

F. Engineering/Technical Support

1.  Analysis

This functional aree addresses those activiti.es associated with
engincering and technica)l suppert, including activities associated with
design »f plant modifications, engineering and technical! support far
operations and operator training.

Overall, engineering and technical support performance was satisfactory

during this assessment period. Working relationships between ons'te
englneering and corporate enginsering were effective.
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Tracking and trending activities were effective in communicating equipment

status to management, but a lack of performance trending was noted for the

large station batteries and the EOG batteries. A station deviation report |
involving EDG 1oad sequencer timers was closed out without adequaiely

evaluating the root cause, or providing corrective action to prevent |
recurrence, A lack of station input into the design process for the

moaification to the boric acid pump pressure instrumentation heat tracing

resulted in the loss of several hest tracing circuits regquired by the

Technical Specifications. Lack of an effective program for the evaluation

of over-thrust conditions in motor operated valves resulted in a valve

being declared operable with a thrust rondition exceeding the valve
manufacturer's thrust rating without sufficient justification. Lach of

effective involvament by eng., eering contributed to a continued problem

with the low head safety injection system relief valves lifting

prematurely and a late evaluation of the safety consequences.

In most cases, maintenance engineering was used to resolve gques.inns
raised during the conduct of maintenance. One problem involved a motor
operated service water valve exhibiting indications of impending failure
during testing due to dried out packing. Lack of involvement by
maintenance engireering resulted in failure to correctly diagnose the
condition and *ne subsequent failure of the motor Tour months later,
Maintenance engineering demonstrated a good working knowledge of the
emergency diesels. This strencth is reflected in the high reliability of
the EDGs. The licensee had ta~en extra steps to monitor the concition of
the EDG. by installing a solid state data acquisition system. This system
is presently installed on one EDG. The monitoring system was used to
diagnose current sy-ntoms and to provide historical cdata for trending a
wide range of EDG operating parareters. This system was considered a
strength in the licensee's program for the monitoring and trending of =DG
parameters.

The Motor Operated Valve Testing and Surveillance Program, in the early
stages of implementation, was generally satisfactory and consistent with
the recommendations of Generic Letter 89-10. Strangths were noted in the
rrogram relative to training, an 18-month frequency of preventive
maintenance and diagnostic testing, and promptrcss in addressing the
specia’ case of motor cperated butterfly valves. A minor weakness in
scope was identified. Residual heat removal inlet isclation valves were
omitted from the program based on the limited period and circumstances
under which they might operate The licensee subsequently agreed to
include the valves in the program and to perform asscciated calculations,
settings, and tests.

The outage management organization continued to perform well by
effectively managing critical path activities, and clearly identifying
those paths involved with work requiring priority treatment. Both
refueling outages, conducted during the assessment period, were completed
ahead of schedule with no significant events. Outage work included the

sucressful completion of several modifications and numerous maintenance
activities.
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An Electrical Uistribution System Functional Inspection identified
numerous deficiencies in plant design basis documentation. The electrical
equipment was observed to be well maintained and capable of performing !is
intended function. However, numerous calculations needed to demonstrate
safety equipment design adequacy were missing, incomplete, or icadequate.
Several design calculations indicated that some elsctrical eguivinest was
vnderrated and no iction had been taken at that time by the lictensce %o
resolve the discrepancies.

Licensed operator training was effective, as evidenced by tne initial and
requalification examination results. During the assessment period,
fourteen of fifteen candidates passed the Generic Fundamental Examination
Section ylelding a 94% pass rate. Early in tne assessment period one
fnitial examination was administered where eight ROs and efght SROs passed
the examination for a pass rate of 100 percent., One requa'ification
examination was administered late ‘n the asscssment period. A1) ten ROs,
nine of ten SROs and' al) four crews passed. The Reqgualification Training
Program was rated as satisfactory based on a 95 pass rate. One
individual RO requa’ification retake exami‘nation was administered and
satisfactorily completed during the assessment period,

Two violations were *ssued during the assessment per.od
2. Performance Rating

Category: 2

3.  Board Recommendations

Technical support for procedure changes was not fully effective and
contributed to problems {in operations, maintenance, and surveillance.
Management attention is needed to ensure that programmatic changes are
accurately reflected in procedures, that mudifications are properly
eviluated for impact, and that procedure change backloys are reduced.

G. Safety Assessment/Quality Verification
1.  Analysis

This functional area addresses tnose activities related to licensee
implementation of cafety pulicies, license amendments, exemptions and
reiief requests, respunses to wereric Letters, Bulletine and Information
Notices, resclution of safety [ssues, reviews of plant modifications
performed under 10 CFR 50.59, safety review committee activities, 2nd use
of feedback from self-assessment programs and QA activities.

Licensee management demonstrated a strong commitment to nuclear safety and
QA cduring this assessment period. The licensee's ovrganization and

programs proviced for several layers of independent review and assessment.
These includea the QA Department with prograws at both the corporate and
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station level, the Management Safety = ,iew Committee and C-rporate
Nuclear Saf®.y at the corporate level, and the Station Nuclear Safety and
Operating Committee, Station Nuclear Safety and the Station Oversight
Board at the station level. Both station and corporate management
maintained a high degree of awareness and invelvement in daily and longer
term probiems of the plant. Frequent tours by management personnel wery
conducted that often included a review of back shift activities. Systems
for tracking projects and commitment dates showed improvements “rom the
previous assessment period.

Through the Statien Oversight Board, several initfatives were implemented.
The quarterly "State of Nuclear Safety" acsessment was derived from a
number of performance indicators in areas such as key safety system
availability, events which challenged operators or the plant, equipment
failures, personne! errors and RC3 integrity., The licensee also used
the indicators for comparison with industry performance and sigiificart
industry issues. Departmental seif-assessments were conducted periodi-
cally to identify arvas needing improvement. The Station Oversight Board
used fnputs frem these two primary sources to reach conclusions on overall
station performance. Tne results of program, equipment and personnel
performance were displayed on the Station Performance Annunciator Panel.
This innovative program was visible to all levels of the organization and
highly effective in focusing attention on performance weaknesses,

The licensee's efforts to enhance nuclear safety during plant shutdowns
were particularly noteworthy during this assessment period. The
license 's main emphasis was to maximize the availability of equipment
above the minimum required by the Technical Specifications and to ainimize
station activities during critical evolutions. Alse, nuclear safety was
enhanced by minimizing the potential for loss of decay heat removal and
greater effort was made to ensure management cognizance of plant
conditions and work activities ir Modes 5 and 6. Initiatives directed at
impreving safety margins during outages fncluded critical parameter
monitoring and a weekly list of significant outage issues for management
review.

Corporate management provi .Jd effective oversight and clear direction to
ensure high levels of guality. A forma! nuclear safety policy included
tpjectives for safe plant operation and maintenance. The Management
>afety Review Conmittee effectively performed its role to independently
review statfon activities such as significant events, violations and
findings. Committee embers brought with them broad leveis of experience,
and meeting discussions focused on safety. Concerns raised by the
Committee were tracked until adequate resnlution was achieved. Corporate
Nuclear Safety effectively incorporated operational experience inio plant
assessments including & detailed review of the station's electrical
distribution safety functions. As a result of concerns early in the
assessment period, management attention was placed on maintaining the
UFSAR current and reducing the backlog of changes to be implemented.
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The site QA organization was active in monitoring daily activities of the
plant. Station management effectively used site QA to proactively assess
program performance, to fdentify problems, and assess compliance in al)
areas. This was accomplished through twe formal programs--audits and
performance assessments., Site QA additionally ide~tified underlying
causes and recommended courses of action to potertial problem indicators.
An example of this included ar effective review of cperation:y personnel
errors in which QA identified a lack of operating personnel understanding
of management's self-checking expectations. One finding involved
follow=up of discrepancies between drawings ind valve lineup procedures.
This led QA to identify numerous drawing update roguests that had not been
Tforwarded to the appropriate group for procedure revisions. The licensee
implem:nted correstive actions to resolve this problem. Performance
assessments were alse conducted in response to weaknesses in surveillance
implementation, motor operated valve maintenance, Technica! Specifications
amendment implementation, and relief valve maintenance. The use of
technical experts during many audits/assessments added to the
effectiveness of the effort. Audits by corporate QA in the areas of
equipment qualification and engineering chanye control were critical,
technically detailed, and identified several weak areas needing
improvement.

Tha Station Nuclear Safety and Operation Committee acted prudently and
conservatively in performing 1ts duties of safety review over station
activities. Fregent meetings were held to review procedures, tests,
station changes, and deviation reports. The Committee remained sensitive
to industry problems in such areas as tuel handling and electrical
switchyard activities, and ensured that appropriate precautions existed in
North Anna procedures. Corrective action assigned to deviation reports
was generally good. Une example included the formation of an
investigation team to determine the cause of a hydrogen ignition event
during welding on the charging system. The team identified several
weaknesses, as discussed in the Maintenanze/Surveillance area. Another
example involved a task force established to resolve primary-to~secondary
coolant leak rate monitoring discrepancies.

The Station Nuclear Safety Group directea the licensee's Root Cause
Aralysis Program for significant failures and events including reactor
trip reports and human performance evaluations. In general, the reviaws
were thornughly conducced with the concerns c¢l-arly identified and
appropriate corrective actions recommended. Sne licensee's Deviation
Report Program was strong. In most cases, problems were identified at a
low threshold and were reported to management. One example revealed a
problem in assuring that conditions (with the potential for rendering
components inoperable) were oroperly reporied for assessment. After a
deviation report was submitted involving the EDG sequencer exhibiting
drifting problems, the report wi&s dispositioned without ensuring
adequate corrective action to evaluate the significance and to preclude
reoccurrence. This is further discussed in the Engineering/Technical
Support area.
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The licensee continued to demonstrate a high level of management
involvement and contro) in assuring quality in licensing activities. The
licensee actively pursued an aggressive and continuous upgrade in the
Tezhnical Specifications. This effort was substantiated by the number of
Technical Specifications changes submitted on a continuing basis. The
licensee actively supported licensing 1ssues and resolutions that
represent analyses or methodologies which have been first-of-a-kind.
Specific exaroles were the submittals addressing service water and
component caoling water Technical Specivications in Modes 5 and 6, as well
as the clarification of the Technic.] Specification for vital busses in
shutdown conditions, Alse, as indicated in the previous assessment
period, the licensee continued to support North Anna as the lead
Westinghouse plant for the implementation of the new standard Technical
Specifications, The licensee actively pursued an aggressive policy of
quality contro) on proposed amendment changes including "no significant
hazards evaluations" to assure that submittals to the NRC represented a
quality product.

The licensee's management and staff maintained excellent liaison with the
NRC staff. A common practice for the licensee was to expeditiously and
personally report to the appropriate staff any unusual event, including
those which octcurred during non~working hours and weekends, Also, tr:
licensee notified the staff well in advance of forthcoming requests r
arendments or review of safety issues. The licensee made frequent visits
to NRC to discuss forthcoming reguests for staff actions prior to formal
submittals which helped to assure compatibility with NRC regulations and
criteria. In addition, when technical issues could be better addressed or
complemented by site visits, the licensee was cocperative and provided the
necessary staff to discuss appropriate matters.

No violations were issued during the assessment period.

2. Performance Rating

Category:

3. Board Recommendations

None

SUPPORTING DATA

A. Major Licensee Activities

Unit 1 began the assessment period ut full power. Power coastdown starte.
on September 24, 1990 and continued until the unit shut down for refueling
on January 11, 1991, compieting a 352 day run. The scheduled 60-day
outage was completed in 55 days. Significant SG tube plugging approached
the 20% »lugging analysis 1imit in the C steam generator; the unit was

inftially nable to achieve 100% power following the ovutage due to the
number of t.be plugs. Power reduction was requiced on May 5 to repair a
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matn gene. ator exciter “leld col). The unit was taker tu cold shutdown on
Miy 11 oue to RCS Yeakage on the RTD bypass manifold and & weld failure on
8 laop stop valve disc pressuriz tion Vine, The unit was agatn taken to
co)  shutdown on July 6 following a Tailure of the main condenser
e sion Jjoint., During this outage, repairs wery made tv & reactor
¢e  ant pump sea) and additional leakage on the RTD byvpass manifold was
wessed. The reactor autematically tripped from 107% power on August 8
wodft the main steam trip valve closed spuriously, The unit returned to
full power and continued at this level for the duration of the assessment
period.

Unit 2 began the assessment period in a planned 7% day refueling outage.
The outage was completed in 77 days. An automatic resctor trip occurred
from 9% power upor initial start=up on November 2, J990. The unit then
operated &% full power for most of the assessment period. Following 322
days of operation an avtumatic reactor trip occurred from full power on
September 20, 1991 when a feedwater regulating valve fafled closed. The
unit operated at full power for the rest of the assessment period with the
excention of a minor power reduction on September 26 to remove condenser
water boxes from service and repair leaking condenser tubes.

The following organizational cha “es occurred during this assessment
period:

November 1990, R. Saunders assigied as Assistant Vice President,
Nuclear Operations.

November 1990, M. Bowling assigned as Manager, Nucleer Licensing and
Programs.

November 1980, J. 5tall assigned as Ascistant Statior Manager,
Nuc'ear Safety and Licensing,

November 1990, J. Hayes assign.d as Superintendent of Operations,

August 1991, M. Gettler assigned as Manager, Stedam Generator
Replacement Project.

August 199., D. Schappel) assigned as Superintendent of Site Services
August 1991, L. Hartz assigned as Manager, Nuclear QA

Trne following major modifications for both units were completsd this
as.essment period:

AFW full flow recirculation piping
RCS Teve! instrumentation installation
feedwater heater replacement
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B. Major Direct Inspection and Review Activities

During this assessment period £9 inspections were conducted by recident
and regional-~based inspectors., This included major inspections to assess
the licensee'. MOV program and the electrical distribution system. Ten
etings were held with licensee management including one enforcement
conference associated with operation of the service watey system.

C. Escalated Enforcement Acoion

None

D. Licensee Conferences HWeld During Appraisal Period

September 21, 1990 « Meeting at Region [l to discuss the licensee's
Configuration Management Program and & presentation of safety assessment
and automation enhancements at t“~ North Anna Station.

November 7, 1990 = Meeting at North Anna Nuclear Information (enter to
present the SALP for the periad from June 1, 1989 through August 31, 1990,

January 8, 1991 - Enforcement Conference at Region 11 on recirculati'n
spray system operability.

January 30, 1991 = Meeting at Region 1l to discuss emergency preparedness
plans and programs for both North Anra and Surry,

February 6, 1991 ~ Meeting at the icensee's Innsbrook Technical Support
Center to discuss coordination of future NRC “1icensee activities for both
North Anna and Surry facilities.

March 15, 1991 + Meeting at Regilon 1 to discuss the status of the
1icensee's Desiyn Basic Documeny Program and *he Integrated Nuclear Safety
Assessment Program.

July 24, 1991 - Meeting at Region 1] *o discuss the licensee's self
assessment for the North Anna Power Statium,

August 1, 1991 = Meeting at NRC Meadguarters to discuss the licensee's
Inservice Test Program &t both North Anna and Surry.

August 19, 1991 - Meeting at Regfon Il to discuss emergency preparedness
plans and programs for both North Anna end Surry.

October 9, 1991~ Meeting &t NRC Headguarters to discuss current licensing
actions on going for North Aana.

E. Confirmation of Action Letters

None
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F. Review of Licensse Event Reports (LERs)

During the assessment period, a total of 37 LERy were analyzed, one of
which was & voluntary LER. The distribution of these events by cause, as
determined hHy the NRC staff, 13 as follows:

Cause Unit 1 or Both Unit 2 Totals
Component Fatlure 8 b4 6
Design 0 2 2
Construction, Fabrication
or Installation 1 0 1
Personne) Error

= Dperating Activity b 3 8

= Maintenarce Activity 4 0 2

+ Test/Calibration Activity 7 5 12

= Dther i 0 i

Other 4 b 4
Tota’ 22 14 B[ S

Note 1: With regard to the ares of "Personnel Error." the NRC considers
Jack of procedures, inadequate procedures, and erroneous procedures to be
tlassified as personne) errors.

Note 2: The "Other" category is comprised of LINs where there was a
spurious signal or an urknown cause.

Note 3: One voluntary LER was recefved. Thiz LER s not counted in the
above tabulat.on,

G. Licensing Activities
A tabulation of licensing actions 15 as follows:
Active actions at beginning of period (09/01/91) 47

Actions added during period 52
Completed actions during the assessment period 43
Active actions at end of period (10/31/91) 51

The 43 actions completed during this assessment period can be divided
inte twe major categories. The number of actions which were completed
for each category are:

Plant-specific actions 35
Multi=plant actions 8







