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1.0 INTRODUCTION

In response to public comment on draft Regulatory Guide DG~
1001, Maintenance Programs for Nuclear Power Plants, the NRC
sponsored research on issues related to improving the effectiveness
of maintenance programs. This report presents the results of
research directed toward developing a systematic approach to
address and correct repetitive equipment failures.

In this context, repetitive failures are the recurring
inability of a system, subsystem, structure, or component to
perform its intended function. Repetitive failures are
characterized by the repeated failure of an individual piece of
equipment, repeat failures of various equipments within a system or
subsystem (which result in the loss or degradation of systenm
function), or the failures of the same or similar components in
several different systems.

While there are many factors involved in achieving a
successful maintenance program, two characteristics are common to
many successful. programs: (1) the conduct of proactive maintenance
and (2) the development of a low tolerance for repetitive failures.
A proactive maintenance policy is one in which the plant develops
and executes extensive preventive and predictive maintenance
programs to minimize the amount of corrective maintenance that is
performed. It includes programs and policies that seek to identify
and correct equipment problems before the egquipment has lost its
functionality.

In conjunction with this anticipatory approach to maintenance,
the development of a low tolerance for failures involves an
attitude in which failures are identified, prioritized, analyzed,
and corrected. Repeat failures are investigated, root cause is
determined, and action is taken to prevent further failures.

Thus, the successful plant develops an attitude or culture in
which significant effort is expended to prevent equipment failures
and to analyze those significant equipment failures that do occur
and initiate corrective actions to prevent their recurrence.

To efficiently address those failures that do occur, it is
advantageous to develop and execute an approach to these failures
that focuses on the problems that are truly important to the safety
and reliability of the plant. Such an approach systematically
addresses the failures of systems, structures, and components.
This approach provides a method to evaluate failures and
concentrate resources on those failures (problems) that are most
significant.



2.0 A BYSTEMATIC APPROACH 70 REPETITIVE FAILURES

2.1 Overview

The use of a systematic approach to repetitive failures
implies that the utility develop & methodical approach to address
and prevent recurrence of system and/or cownponent failures. A
thorough and well thought out plan for addressing failures can
contribute to long term irprovements in plant operation and safety
by efficiently allocatirg resouices to the investigation and
correction of those failures that are most critical to the safe,
reliable operation of the plant. It can also contribute to
development of a plant culture in which failures, particularly
repetitive failures, arve not tolerated.

Figure 2-1 is ar illustration of a simple model of a
systematic approach to repetitive failures. In this approach,
repetitive failures are identified:; failure problems are
prioritized; analysis is conducted to determine root cause;
improvement goals are established; corrective actions are taken:
and performance ie monitored against established goals. The model
is depicted as a closed loop system to represent the continuing
process of monitoring, corrective action and feedback.

Initially, the program starts with the monitoring cf overall
plant eguipment performance. Monitoring activities should extend
as widely as possible across the plant, but as a minimum, thcy
should encompass the plant's critical components; including safety-
related systems and components, systems and components that support
safety systems, and balance-of-plant (BOP) systems and components
whose failure could initiate or affect transients or accidents.

The purpose of the monitoring process is to identify
repetitive system or component failures. Both systems and
components should be monitored. Systems need to be monitored to
identify the potential loss of equipment due to aging, corrosion,
wear, design, cr operational prcblems that may lead to loss of
system function. For example, repetitive failures of ccmponents in
service water or instrument air systems can be precursors to larger
system failures and possible failure of supported safety functions.
Component failures also need to be monitored in order to identify
possible generic failure problems that may affect multiple plant
systens.

Repetitive failures can be identified using information that
is readily available to plant management. The number of corrective
maintenance work orders or man-hours attributed to specific
components can be determined by reviewing the maintenance

2
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backlog and completed work orders. This review will generate a
list of components that have experienced repeticive failures.
Additionally, repetitive failures may also be identified utilizing
data that are collected as maintenance performance indicators or
maintenance effectiveness indicators.

Once systems and/or components with repetitive failures have
been identified, the problems must be sorted by priority to allow
assignment of the problems for study. Placing a priority on the
problems allows the responsible managers to focus their attention
and resources on the problems and failures which are considered to
be most important to the operation and safety of the unit. It also
provides a framework for allocation of resources within the
utiiity. The prioritization process must account primarily for the
safety significance of the equipments involved, as well as the
utility's overall goals and specific unit goals.

After the failures have been identified and placed in order of
priority, they are assigned for analysis. A pre* .em may be
assigned to individuals or to groups depending on the complexity of
the problem and the estimate of the skills that will be required to
solve the problem. When assigning the problem for analysis, the
statement of the problem must be clear and the expected performance
improvement must be identified. By identifying the expected
performance improvement to the team as part of the assignment, the
team will have a standard by which to measure possible solutions
during the analysis of the problem. Possible solutions may also be
suggested to the team. However, care must be taken not to
prescribe the solution and inhibit the creativity of the team.

The first responsibility of the team is to collect all
relevant data, analyze the problem, and determine the root cause.
Based on the root cause, the team will develop a list cf potential
corrective actions that address the problem and the desired
improvement goals.

Potential corrective 2.tions will then have to be evaluated
and prioritized in order to sele“t those that will be assigned for
implementation. Again, the candidate corrective actions will be
evaluated based on the seriousness of the failure (in terms of the
plant's safe operation) and the potential for improvement in safety
and reliability. Other factors under consideration in selection of
the corrective actiocns to be implemented include: (1) the length of
time necessary to implement the solution; (2) the estimated cost of
the corrective action; (3) the complexity of the corrective action;
and (4) the nature of the change, whether programmatic or hardware.

Once the corrective actions have been evaluated and the

highest pricrity actions have been selected for implementation,
thay must be assigned to the appropriate individual, department, or

4



team. Expected actions along with a schedvlie and due dates should
be established at this time. Actions should be completed in a
timely manner in order to preclude a repeat failure while
corrective actions are in progress. To this end, when long-term
corrective actions are required, it may be advantageous to consider
interim corrective actions when the failure has the potential for
affecting plant safety. These "near- or short-term" actions are
designed to minimize the potential for repeat failures or to
mitigate the consequences of such a failure, and allow the plant to
deal with the prcblem on an interim basis until the long-term
corrective action can be completed.

Finally, when corrective actions have been completed, actions
are taken to monitor the effects and ensure that the desired
improvements have been achieved. If the problem has not been
corrected, then the goals and performance must be reevaluated based
on the new information. When performance goals are met, the item
is closed out and routine monitorina is continued.

2.2 Monitor Equipment Performanze and Identify Failures

The first step in establishing a systematic aprroach to
failures is to determine the areas that will be monitored in order
to identify candidate failures for further study and analysis. It
is not possible to fully analyze every failure, therefore the
ocbjective of this step is to identify those failures that are
potentially significant enough to warrant the extra attention and
resources.

The performance of both systems and components should be
monitored by the program. System performance provides a high~level
indication of the ability of the plant to respond in accordance
with its design bases. Component performance monitoring should be
at a level of detail that is sufficient to guard against the
potential consequences of the failure of the same or similar types
oficomponents in more than one system, i.e., generic egquipment
failures.

2.2.1 Primary Bources of Repetitive Failure Data

Data collected in an effeort to monitor maintenance
effectiveness and the maintenance process are the primary source of
candidates for further analysis. Maintenance effectiveness and
process indicatcrs that may be useful in identifying repetitive
failures include:

Number of maintenance man-hours by system or component,



Number of mzintenance work orders by system or component,
Maintenance backlog (by systenm),

NPRDS reports, and

Control Room instruments out of service.

For example, the number of maintenance work orders written
against a s'stem can be utilized to identify systems that are
experiencing . epetitive failures. By sorting the data into systems
and ranking the systems by the number of work orders that have been
generated against each system over a period of time (e.g., one
morth. one gquarter, or one Yyear), those systems that have
experienced the most failures are easily identified. Systems with
failure numbers that are significantly above the norm would be
candidates for further evaluation.

Similarly, maintenance work orders should be sorted to
identify repeated failures of individual components within a system
or to identify "“generic" failures across systems.

Sorting can be done by numbers of work orders or by number of
man hours worked. Sorting by numbers of work orders identifies
those equipment and systems that have failed the most times, while
sorting by man hours worked identifies the egquipments and systems
that have required the most effort and the longest down time to
repair.

2.2.2 Alternate Sourcer of Repetitive Failure Data

A second source of repetitive frilure problems is the plant's
overall program for goal setting and performance monitoring.
Failure to achieve an overall performance goal or an adverse trend
in a performance can often be the result of repetitive failures in
plant systems or components. Periodic evaluation of shortfalls in
plant performance in achieving its goals may identify these failure
problems. Similarly, evaluation of adverse trends prior ¢to
reaching a goal shortfall can contribute to a proactive approach
which seeks to sustain a high level of performance.

Plant performance goals that are typically monitored and are
potentially excellent scurces for identifying repetitive failures
are:

Safety system unavailability,

Number of inadvertent safety system actuations,



Number of plant scrams at power,

Capacity factor,

Los% generation,

Forced outoge rate,

Number of Licensee Event Reports, and

Number of Plant Incident Reports/Deviation Event Reports.

When a plant goal is not met or when a goal is met but the
statistics indicate e decreasing trend in performance, it is
natural to follow-up to determine the underlying causes of the
performance problem.

2.2.3 Monitoring Frequency

Data that are being monitored lor the identification of plant
equipment problems should be reviewed frequently enough to allow
identification of potential problems before they can seriously
affect plant operation. However, reviews should not be so often
that they strain resources or cause priorities to be shifted
frequently.

Since a majority of the data that are being used to monitor
plant operations are associated with maintenance performance,
potential failure problems will most likely be identified during
the periodic reviews of these data. Many of these, particularly
work order and man-hour breakdowns, are reviewed on a monthly
and/or quarterly basis. During these reviews any anomalies or
adverse trends should be noted and questioned. As a minimum, tho
selected areas should be reviewed annually in coincidence with the
review of the past year's performance and the establishment of the
following year's goals.

In addition to establishing the periodic review of plant
performance as a discrete activity, it is alsc important to
recognize that some areas, such as Plant Incident Reports and
Licensee Event Reports, are monitored on an ongoing basis to
identify individual incidents or failures of "high relative
importance." These are failures of components or systems that are
serious enough individually that a recurrence of the failure would
be unacceptable from a safety or operational standpoint. These
types of failures should be added to the program for evaluation and
ranking as they occur.
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MONTTORING PLAN

1. The following arcas of plant operations shall be included in the plant's overall performar= wonitoring plan. Reports associated with
cach of the areas shall be reviewed in order 10 identify:

s Repetitive component or system failures

b. Goals that were not met due to equipment (e onmnance p oblems
€ Adverse trends in perfo.  ance

d. Significant component or system (allures

2. The following maintenance process indicators shall be reviewed quarierly for potential equipment perfo:mance problems as follows,

A The number of corrective maintenance work orders gencrated in the past yar for each safety-
related system) and component will be towled. Systems and components will be ranked in order
from the highest 1o lowest number of cotrective maintenance work orders. The ten systems thal
have sustained the highest numb 1 of repetitive failures, i.e. the highest number of work orders,
and the ten components with the highest number of failures will be further evaluated.

b. The number af man hours of corractive maintenance work generated in the past vear for each
salety-related system and component will be totaled. Systems and componens il be ranked
in order from the highest to lowest number of man hours worked. The ten systers that have
sustained the highest number of repetiiive falures, L6 the highest nurcler of man hours, and
the ten components with the highest aumber of failures will be further evaluated

¢ NPRDS Component Failure Analysis Reports (CFAR) will be reviewed annually. Safety-reiated
components that have displayed {ailure rates that are 25% greater than the industry average will
be further evaluated.
3 The following plant performance gorls shall be formally reviewed 0o an annual basis to identify potential equipment performance
problems.
a Salety System Unavailability for:

(1) High Pressure Coolant Injection
(2) Low Pressure Coolant Injection
(3) Safety Injection

(4.) Emergency Diesel Generatons

b. Inadwve tent Salety System Actuations
€ Forced Outage Rate
d. Capacity Factor
4. Licensee Event Repons (LERs) and Plant Ineident Repocts (PIRs) shall be reviewed annually to identify repetitive equipment

problems that have resulted in multiple reports. Additionally, LERs and PIRs that have resulted {rom failures that are indicative of the
potential for serious component or system performance problems shall be included in the program for evaluation as they occur  (Nale
This is in addition to and/or in conjunction with the normal foliow.up that would be required for a PIR or an LER.)

Figure 2~-2. 38ample Monitoring Plan



Figure 2-3 provides a sample of a ranking form that night be
util zed to evaluate the competing problems. It is xeant to be
illustrative of the types of inputs that could be .fed and the
weightiting factors that might be assigned to tle categor les, and is
not all inclusive. 'There are many factors th.: Jight be included
in ranking the problems. Each utility and plant will need to
develop and select inputs and weighting factors that fit within
their existing systems for evalyating alternatives and allocating
rasources. For example, other factors that might be considered ir
rarking the problerms include meeting a specific plant perfornance
g2l (such as safety system unavailability), or meeting an overall
corporate goal to improve the plant's core melt f{regquency.

Ne matter what process is used for ranking the problems at
a plant, the process itsz:lf enforces a discipline on the
organization which serves to focus attenticn and resources on those
failures that have been defined as most important to the success of
the plant. This is a key factor in reaching and maintaining a high
level of plant performance.

2.4 Assign Problems for Analysis

Once the rupstitive failure problems have been identified and
ranked, the wrocess of matching the problems to the available
resources can begin. The number of problems that can be analyzed
is dependent on the complexity of the problems and the available
resources, both manpower and money.

Before a problem is assigned to a team, » clear definition of
the problem and the expected improvement in performance should be
provided. Both of these are logical outputs of the previous steps
in the process, particularly the improvement goal. A clear
statement of the problem is necessary to ensure that everyone has
an understanding of the problem and its consequences.

During the identification of performance shortfalls and
ranking of problems, information was gathered that will help to
develop the improvement goals., For erample, the PRA analysis that
was used in the ranking process will indicate the performance
improvement that is necessary. It is important to devermine the
improvement goals at this stage so that the team will have proper
direction for its efforts and will have a yerdstick to measure
potential corrective actions.

wWith a statement of the problem and the desired improvenent
identified, the problem is ready to be assigned to a problen
solving team. The size aud composition of the team should be
commensurate with the scope and complerity of the problem. For
example, a simple problem with a single type of instrumentation may

10



Instructiors Circie the letter of the item which completes each of the phrasos. In some cases, more (han one (tem may be circled.

Justificat: o 100 each cholce should be attached on # separate sheet. Justification for each ranking should not exceed! one short paragraph.

TROBLEM RANKING FORM

When each of the evaluation factors has been completed, determine the total ranking value at the bottom of the form.

1

Problem,

2

3

This problem involves the failur: of:

d.

Safaty-related systems or components 0 points)

Balance-of-plant systems or components that provide essential support 10 safety-related systems
or components (15 points)

Balance-of-plant systems or components whose failure may result in 2 plant and /ot turbine trip
(15 ponts)

Balance-ol-plant systems or components (£ points)

This problem results in:

b.

<.

d.

€.

The exposure of the general public 10 a controlied radioactive release (15 points)
Greater than 250 mrem of exposure 10 plant personnel (15 points)

Greater than 50 mrem of exposure 10 plan’ personnel 10 points)

An increase of greater than SO0 squace feet in the plant's contaminated areas (10 points)

An increase of greater than 100 square feet in the plant's contaminated areas (5 points)

This problem causes:

b,

Capacit y facto. loss of more than 0.5% (10 points)
Flxpend iture of greater than 1500 man-hov. 1. make repairs (15 points)

Expenditure of greater than $30,000 for repairs (15 points)

Determine the ru~king factor for this problem.

SUM: 2

TOTAL

figure 2-3. BSample Problem Ranking Form

il



be assigned to the instrumentation & controls (I&C) department or
to an individual I&C engineer. However, a complex problem may
require the assignmer.. of a multi-disciplinary task force in order
for the team to have thc necessary technical expertise to aidress
the entire problem.

The makeup of the t-am may also be affected by the scope and
conrplexity of the antivipated corrective actions. f 4t is
suspected that the problem with repeated failures of a salt water
pump will involve the development of a new training program, it may
be advantageous to assign a training instructor to the problem
solving t2am in the beginning. This will promote problem solving
and provide the trajiner with a comprehensive picture of the prcblem
(and its importa: ~: to the plant's operations and goals) when the
assignment to develop and conduct the new training course is made.

The team should be provided with the statement of the problem,
the improvement goals, and a schedule. The schedule should allow
for effective fezdback to the responsible . unager(s) and for timely
comple~ion of the task. The time allotted to determine the root
cause of the problem and to recommend solutions should be
established based on the safety significance and criticality of the
failure that is being analyzed. Other factors under consideration
when establishing a schedule are the plant's operational and outage
schedule, the complexity of the problem, the availability of the
resources needed to analyze the problem (e.g., outside
laboratories), and the competing assignments of the task force
members.

2.5 Analyze Problem and Recommend Corrective Actions

Once a team has been assigned, its responsibility is to
analyze the component and/or system failure(s) and determine the
root cause(s); that is, the cause(s) of the failure(s) which when
corrected will minimize the probability of recurrence. The team
may use formal root cause analysis techniques; such as Programmatic
Ront Cause Analysis, Kepner-Tregoe Analysis, Management Oversight
and Risk Tree (MORT), and Cause-and-Effect Analysis, or they may
use more informal methods. In arriving at a conclusion, the team
may utilize inputs from engineering studies, laboratory analyses,
manufacturer's recommendations, plant machinery history, preventive
and predictive maintenance records, and field mechanic's or
technician's knowledge to analyze the situation. A key ingredient
to the success of the team in arrivirg at a solution will be the
depth of the analysis to determine the cause of the failure.
Figure 2-4 provides a short 1list of some categories and
subcategories of root causes that are commonly identified, however
the actual root cause will necessarily be much more detailed.

12



Personng. Error

Failure 1o Follow
Miscommunications
Training/Knowledge Deliciency
Lack ol Altention

supervisory Deficiency
Programmatic Defliciency
H uaaa Factors Deficiency
Impro-er Tools

Inadequate Retest
i

Incomplete Information
Inaccurate la.ormation

Lack of Procedure

Poor Format or Presentation
Conflicting Information

No Clearly Deflined Acceptance

Equipment Falure
Lesan Deficiancy
Maintenance Deliciency
Manufacturing Deliciency
Wear Oul
Installation Error

Inaccessibility for Maintenance

Fornads
Flood

[nclement We

Figure 2~4. Typical Root Cause Categories




When the team is satisfied that it has identified the actions
that could have been taken to prevent occurrence of the failure,
then it can p'oceed to the development of recommended corrective
actions. Recommendations should focus on the elimination of the
root cause and thus, the failure. If it is not possible to
eliminate the potential for the failure to recur, then the
corrective actions will need to focus on mitigation of the failure.

Possikle corrective actions may take the form of any
combination of the following:

New/Revised Operating Procedures,
New/Revised operator training,
New/Revised Maintenanrce Procedures,
New/Revised maintenance training,

Additions/Revisions to the Preventive
Maintenance Program,

Additions/Revisions to the Predictive
Maintenance Program,

Equipment replacement,
Simple design changes, and/or

Complex design changes.

2.6 Belect Corrective Actions for Implementation

Once the potential corrective actions are identified, they
must be evaluated to determine which of the actions should be
implemented. One of the key inputs to the decision analysis is the
team's best estimate of whether or not the proposed corrective
actions achieve the improvement goals that were originally
specified. Other factors that should be considered at this time
include:

Ease of implementation of the corrective action versus
the achievement of the established improvement
goals,

Resources (manpower, cost, and schedule) required to
implement the corrective actions,

14



Time necessary to implewment the corrective action,
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Ease of implementation versus achievement of the desired
improvement in performance 1s an important isideration at this
stage. In many cases, it may be possible to obtain all or most of
the desired gains by implementing a corrective action that 1s quick
and easy to install. In this case, an improvement in performance
that is slightly below that which was originally desired may be
acceptable. Similarly, an inexpensive fix may be acceptable 1f 1
achieves most of the desired improvement.
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2.8 Monitor Results of Implemented Corrective Actions
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APPENDIX A

A REPETITIVE FAILURE PROGRAM

1.0 1NTRODUC.'ION

This append.~ describes some of the aspects of a systematic
approach to repetitive failures as practiced at an operating
nuclear generating statiun. Section 2 provides examples of station
procedures and practices an? relates them to the elemencs of the
repetitive failure analysis model. Section 3 describes two
examples of the use of tols approach in correcting plant
performance problems.

2.0 ASPECTS OF A REPETITIVE FAILURE PROGRAM
2.1 Monitoring and Identification of Repetitive Failures

A primary means of identifying repetitive failures at this
station is provided by the Production Maintenance Management System
(PMMS). This is an automated work order system that affords the
station the ability to generate maintenance performance data that
are readily usable in identifying repetitive failures.

Performance reports are prepared and submitted monthly
(abbreviated version) and quarterly. Among the reports that are
produced are listings of the 20 most worked on components and the
10 most worked on systems. The components and systems are ranked
by the number of man-hours expended i the past twelve month
period. These listings can be utilized to generate potential
repetitive failure problems for further analysis. Figures A-1 and
A-2 are examples of the quarterly listings.

Additionally, once a cycle, the utility prepares lists of
repetitive work for the preceding operating cycle. Fror this list,
the lower threshold is four or more combined corrective maintenance
work orders associated with an equipment. These lists are then
evaluated by the departments to identify problems and potential
solutions.

Another method that the utility uses to identify repetitive
equipment failures is the Nuclear Plant Reliability Data System
(NPRDS) Component Failure Analysis Report (CFAR). Quarterly NPRDS
reports, which are attached to the quarterly PMMS report, are
prepared by the station's NPRDS Coordinators. These reports
contain a CFAR analysis of the components that exceed the default
significance criteria. The analysis includes a technical

A-1



Twenty Most Worked on Components
as of 06/29/90

Note: This report lists the equipment on which the most man-hours huve been spent maintaining. They are
ranked according to total man-hours expended within the last 12 months.

PM = PM + 8V « EQ HOURS: CM = CM + EM HOURS: OT = OT + BC HOURS

e
eNEID MANMOURS
LOCALID
SYS . COM - SER - DEVICE ™ oM of 1 TOTAL
1.FP.20 SFC AOV CONL FCV.2412 0 9941 0 9994.1
M348 PLT MSC MSC M.48 £9 Ti5 1390.) 21652
M8&.50 RCS RXV STE 201 1880 0 0 1850
M4.7A SWS PAM SPY M4A 1074.1 9 4 12141
M1.28.D CIS COND MAN M12DB-D 0 L1E) 213 5
Man RLW MSC MSC Man 0 166 154 520
Mda9A CCR HXR CLG Més 69.) w 1045 4246
Mis-1 BGZ STU CNT Mis1 2 104 300 409
Méaa CCT HXR CLG M42 98 Tas 109.6 RL AR
M498 CCR HXR CLG M40 121 196 1015 %
M4 2C CCT HXR CLG M4 6 2558 1081 e
CRD-TOOLS CRD MSC MSC TOOLS 0 0 l68 ok
Mda.oC CCR HXR CLG Ma9 sS4 298 925 R
Mll18 CST SKD SPY Milds 0 0 Mo A0
M4.28 CCT HXR CLG M4 12 f 1001 i
MP-OUTFALL CIR STU DCH OUTFALL 300 0 0 3oo
TRASH-RACKS CiR TRC FLT MiSe 0 4% 245 M
M2.10C FPS PAM FED M2.10C Al 27046 | 4.6
M4 1TA ESW STM FLT M417A 1148 a“ 0 1388
MQ-31 CAS MSC MSC MQ.x 0 0 4l 2481
LEGEND:
PM = Preventive Maintenance CM = Corrective Maintcaance OT = Other
SV = Surveillance EM = Elective Malntenance BT = Betterment Construction
EQ = Eaviroamental Qualification

Figure A-1. Example Listing of "Twenty Most Worked on Components"



Ten Most Worked on Systems
as of 062990

Note: This report lists the systems on which the most man-hours have
been spent maintaining. They are ranked according to total man-hours
expended within the last 12 months

PM = PM « SV 4+ EQ HOURS: CM = CM + EM HOURS: OT = OT + BC HOURS

ACTUAL
SYSTEM MAN-HOURS
PM M 01 TOTAL
Spent Fuel Cooling (SF( 6 10140.2 0 10146.2
Control Rod Drive (CRD 11308 119.2 714 V964
Heating Ventilation and Cooling (PLT 60.5 9%0.1 16182 26589
Service Water (5WS 1268. 1 11338 19§ 2596.9
Liquid Rad Waste (RLW 253.6 1146.1 614 20137
Reactor Coolant (RCS 1880.2 26.3 { 1906.5
Miscellaneous Plant Equipment (PLM 791 172.2 Jig.2 1281.4
Turbine Building Closed Cooling (CCT 102.5 812.2 31178 1232.5
Reactor Building Closed Cooling (CCR 1452 758.1 J02.5 12088
Condensers (CON 41.5 838.6 267.5 1147.6
LEGEND
PM = Preventive Maintenance M = Elective Malntenance
SV = Survelilance OT = Other
EQ = Environmental Qualificatior BC = Betterment Construction
CM = Corrective Maintenance

Figure A-2. Example Listing ol "Ten Most Worked on Systems"
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esvaluation and brief discussion of the component.

Finally, the utility uses a system of management by cbjectives
to establish goals and objectives for station performance. Goals,
including those reported quarterly to the Institute of Nuclear
Power Operations (INPO), are established in such areas as capacity
factor, forced oitage rate, and number of Licensee Event Reports.
Performance indicators are reported quarterly, and an annucl review
of perfcrmance is conducted. Failure to meet a goal results in
analysis of the r«"'se of the performance shortfall.

2.2 Assigning Froblems for Analysis

At the station, problems are assigned to the department that
is primarily responsible for the equipment or system. Both the
maintenance (mechanical and electrical) and the instrument &
controles departments have engineers on staff. For small problems
that are entirely within the scope of the department, these
engineers will be assigned to work on the problems individually.

Should the problem be more complicated, involve a significant
amount of time, or involve a plant design change, the problem will
be assigned to a team. The team generally will include an
engineer or technician from the responsible maintenance department,
an engineer from the plant's engineering department, and
representatives from other plant departments, when appropriate,.

Within the station, probiem assignments are tracked and
controlled using a formal routing system. This system is used to
open, assign, distribute, track, and close out problem assignments.
The assignments carry explicit instructions and due dates that may
only be modified with the approval of the originator of the
assignment.

Problems that require significant expencditures of engineering
man~hours for design or significant expenditures of capital money
require the initiation of a project assignment. Project
assignments are the mechanism that is utilized by the utility to
identify and control tasks that are performed by the corporate
engineering staff.

Project assignments are assigned "in-service" dates and are
controlled by the corporation's overall system for prioritizing and
allocating resources, which will be discussed below.

2.3 Assigning Priorities

Assignments within the station are made informally based on a
number of factors, including the safety significance of the
problem, its effect on plant reliability, and its effect on the
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INITIAL SCREENINY FORM

Project Title
Unit

Clrele Welghted Value Used:

A.  Effects ol the Project (weights are additive for this category)

L0 T S R M S S e T 6
IDAUSLPARE SATELY . ...t s
Rellability of Performance . ... .....oooiviiiiiiinines 4
Other (Define)
.................................... 4
B, Caln Yalue
PRA Risk Reduction (Plants »1x 10* ... ... ........ %
PRA Risk Reduction (Plants <1x30° .. ... . ... b
Reduced Forced Outage Incidents . ................... 6
Reduced Critical Path Time .. ........cooiviiviniinns 5
L wd R R RN e S AT A 1 - 4
Resource Reduction/Productivity. .. .....o.oooiviinin, 4
T T e e L s 4
ALARA (Cost Beneflctal) . .....c.oovivireiriniiinn ) 3
Reduce Radwaste Voiume (Cost Beneficla) .. ........... 3
T L N S S L o 2
C. Seurce of Requiremens
Required to Continue Operating . .. ...............0... 8
Extornal COMMBMENt «c oo covivvs casvsvavossssne T
Management Commitiment. . .........oovviiiiiiein.. 4
Other - Deflne
..................................... 2
D Cost Factor
SRR AL & 3 v i o v e o wdE KRR TR s K s 2
SRR B 2 T v e deh v § vl e e flin e R e 0 9 6k 15
U S AR g S SV e SR M S

—— —— —— — ———

Figure A-3, Example of the Initial Screening Form
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