UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20855

MEMORANDUM FOR: Kar! Kniel, Chief
Reacto= and Plant Safety Issues Branch
Ofvision of Reactor and Plant Systems, RES

FROM: Aleck W, Serkiz, Senior Task Manager
Reactor and Plant Safety Issues Branch
Division of Reactor and Plant Systems, RES

SUBJECT: SUMMARY OF MEETING WITH NUMARC STAFF
ON DIESEL GENERATOR RELIABILITY PROGRAMS

Meeting Date: April 6, 1988

Location: U.S. NRC
5650 Nichoison Lane, Rm. NL/S-013
Rockville, Maryland 20852

Purpose of Meeting: The purpose of this meeting was to provide NUMARC an
: opportunity to discuss their views on reliability
programs for emergency diesel generators (EDGs).

Attendees: See attached attendees list.

A. Marior (NUMARC) discussed the formation of a B-56 working group to interact
with the NRC staff during the resolution of GSI B-56, "Diesel Generator
Relfability," in a manner similar to the resolution of USI A-44, Marion
utflized Enclosure 1 to describe NUMARC's views and activities prior to this
meeting, Enclosure 2 was utilized in discussions related to the importance of

assignment of responsibilities and management controls in the implemention of
an effective reliability program.

NUMARC staff noted that many plants appear to have an effective EDG reliability
program since high levels of EDG reliability (i.e. 98%) are being reported
through INPO's tracking program. '

The staff informed NUMARC of the goal to resolve B-56 in FY 1988, described
near term activities related to revising regulatory guides, SRPs and the

aeveiopment of an inspection module, and noted to NUMAR. hat their activities
need to coincide with our schedule., In respense to NUMARC's request for j/
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K. Kniel -

additional meetings in April 1988, the staff rec mmended they review the
contents of NUREC/CR-5078 prior to future meetings so that substantive
discussions could be held, A advance release copy of NUREG/CR-5078 was given
to NUMARC at the conclusion of this nootin?. This report has been sent to
publications recently for printing and will be issued soon.

A. Marion will contact me to establish when another meeting 1s warrented,

Quw

Aleck W, Serkiz, Senior Task Manager
Reactor and Plant Safety Issues Branch
Division of Reactor and Plant Systems
Office of Nuclear Regulatory Research

Enclosures:

As stated

cc: E. Beckjord '
T. Speis . "
B. Sheron £
Attendees s |

POR (w/copy of Enclosure 3 report)



Attencees

April 6, 1988 Meetin
NUMARC Briefing on EDG Reliabi)

?ty Programs

NAME ORGANIZATION TELEPHONE NOS.
A, Marion NUMARC (202)-872-1280
S. Floyd CP&L/NUGSBO (919)-836-6901
M. McGarry BCP&R/NUGSBO (202)-371-5733
M. L. Childers NU/NUGSBO (203)-665-5949
E. V. Lofgren SAIC (703)-821-4492
0. M, Chopra NRR/SELB (301)-492-0835
H. L. Wyckoff EPRI (415)-855-2393
S. N, Saba NRR/SELB (301)-492-1082
D. Tondi NRR/SELB (301)-492-0804
A, Serkiz RES/RPSIB (301)-492-3555
A. C. Payne, Jr. SNL (505)-846-3568
*A, Notafrancesco NRR/PSB (301)-492-1062
R. Colmar NRR/ ILRB/PMAS (301)-492-3076
Harry Krug NRR/ILRB/PMAS (301)-492-3073
W. E Henderson Trident Engineering (301)-267-8128
C. S. Ondash Devonrue (617)-426-4556
Carl Johnson NRR/RES (301)-482-8311
W. Minners NKR/RES (301)-492-3151



DRAGT —

USED AT THE 4-6-88

NUMARC/MRC STAFF MTG
EDG RELIABILITY REF. B-%6

I. TARGET RELIABILITY
A, ESTABLISH TARGET
B. ASSESS ACTUAL RELIABILITY
C. MAINTRIN TARGET RELIABILITY
I1. GUIDELINE ELEMENTS
A, RELIABILITY TARGETS
B. SURVEILLANCE TESTING AND RELIABILITY MONITORING
C. MAINTENANCE PROGRAM
D. DOCUMENTATION
E. MANAGEMENT OVERSIGMT AND ORGANIZATIONAL RESPONSIBILITY
I11. GUIDANCE DOCUMENTS
A. REGULATORY GUIDES

B. NUMARC 87-00

URAGT



ENCLOBURE 2
USED AT THE 4-6-88

7 NUMARC/NRC STAFF MTG

REF. B-5é6
12-15-87
A.W. Serkiz
SERKIZ OVERVIEW OF PRINCIPAL ELEMENTS

EDG Reliability Program
:----C ---------- ! ! Bitnsigiogase I
| Lcense ' DG Tcr :
: REQULr eeent s '——’; Rllllbll? :
' | 0.95,0.97% §

- |
esponsibility !

Management o
Controls @'

*xn

T S

veillance :
Program E

¢
E

|
—— _FPerformance !
Monitoring !

H H

{ H H !
! Collaction H ' Failure & |
H ! Le ROt Cause !
v i @!valucttoﬂ !

- ———

Problem {
Close-out ™

Operating
Experiance
from other
FPlants w/
same EDG Mfg

—
- ——————



NUREG/CR-507¢
SAND87-7176
Vol. 1

A Reliability Program for
Emergency Diesel Generators at
Nuclear Power Plants

Program Structure

————— —

|
I
l

\anuscrot Compiletea: February 1388
Date Published: Masen 1388
A P
Prepared Dy DRAFT
E.V. Lofgren, G.M. DeMoss. J.R. Fragoia
P L. Appignani, G. Delarcne*, .. Boccio**

Science Applications international Corporation
1710 Gooariage Drive
MclLean, VA 22102

ADVANCE
Jnager Contract to RELEASE
Sanaia National Laboratories COPY
Albyguergue. NM 87188

- & .
gent engineenng

*‘Arooxnzven Nator3 Laporatory EOR USsSE BY
B—-é& PROJECT STAFI
Prepared for
Division of Reactor and Plant Systems
Office of Nuclear Reguiatory Research
U.S. Nuclear Regulatory Commission
Washington, DC 20555
NRC FIN A1806

ENCLOSURE 3 )
PROVIDED TO NUMARC
AT THE 4-46-8B6 MTG
REF., B-%é&




NUREG/CR-5078
SAND87-7176
Vol. 1

A Reliability Program for
Emergency Diesel Generators at
Nuclear Power Piants

Program Structure

Manuscript Compiatea: February 1988
Date Published. dagsen 1988
AQM

Prepared Dy . . . DRAFT
E.V. Loftgren, GM. DeMoss. J R Fragols
<]

L. Aopignam, G. Delarche®. J. Boccio**

Science Applvations international Corporation
1710 Gooaridge Drive
MclLean, VA 22102

ADVANCE
Inager Contract o RELEASE
Sanaa National Laboratores COoOPY

Albuguergue NM 87188

wnaven Nationa: Laboratory FOR USE BY
B—-Sé& PROJECT STAFF
Prepared for
Division of Reactor and Plant Systems
Office of Nuclear Regulatory Research
U.S. Nuclear Regulatory Commission
Washington, DC 20535
NRC FIN A1806



EQREWOR"
PREPARED BY THE NRC STAFF

This report provides insights into the principal elements of an emergency
diesel generator (EDG) relfability program which have been derived from
applications where high levels of reliability must be achieved and
maintained. This report was prepared by Science Applications International
Corporation for use by NRC staff in comnection with the resolution of
Generic Safety Issue B-56, "Diesel Reliability". This report therefore
provides technical guidelines to NRC staff for use in cvaluating emergency
diesel reliability programs that may have to be reviewed in the future, |t
should be clearly noted that the findings and recommendations provided in
this report are those of the contractor and contributing authors and do not
constitute regulatory positions or requirements,

ABSTRACT

The purpose of this report is to provide technical guidelines for NRC staff
use 1in the development of positions for evaluating emergency diesel
generator (EDG) reliability programs. Such reviews wil) Tikely result
following resolution of USI A-44 and GSI B-56. The diesel generator
reliability program is a management system for achieving and maintaining a
selected (or target) level of reliabi Ity. This can be achieved by: (1)
understanding the factors that control the EDG reliability and (2) then
applying reliability and maintenance techniques in the proper proportion to
achieve selected performance goals. The concepts and guidelines discussed
in this report are concepts and approaches that have been successful in
applications where high levels of reliability must be maintained.

Both an EDG reliability program proress and a set of review items for NRC
Jse are provided. The review items represent a check)ist for reviewing EDG
reliability r-ograms. They do rot, in themselves, constitute a reliability
program., Rather, the review items are those distinctive features of a
reliability program that must be present for the program to be effective.
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1.4 EDG Reliability Program Overview

A diesel generator reliability program is a management system for managing
diesel generator reliability. The rules and procedures that flow from the
management system are all based on a consistent philosophy, which states
that a specified reliability target can be achieved by understanding the
factors that drive a diesel generator’s reliability, and then applying

reliability and engineering techniques in sufficient depth to ensure that
the target is reached.

Table 1-1 provides an overview of the review items of an EDG reliahility
program that are consistent with Regulatory Guide 1.155. Items A through H
represent program elements that should be developed in the preparation of an
EDG reliability program. These items represent the necessary considerations
in the development of a reliability program designed to sustain the relia-
bility levels needed for EDGs at nuclear power plants.

Therefore, these items provide a checklist for assessing EDG reliability
programs. However, these items, in themselves, do not constitute a
reliability program process. The reliability program process that is
developed in Section 2 of this report and detailed in the appendices can be
used in assessments of reliability programs. Further, this report is not
intended to establish unconditional and specific requirements. Rather, this
report provides a reliability program approach consistent with current
experience and findings from other reliability program applications where
sustaining a high level of reliability is essential.

Section 2 also presents the relationships between these items (referred to
as review items) and the logic of a reliability program process. Section 3
provides summary definitions of each of the review itams. Appendices A
through H, corresponding to the items identified in Table 1-1, provide
further insights into considerations, examples, and guidance for development
of such elements. Appendix I was included for identification of EDG failure
modes encountered for EDG subsystems and for the various manufacturers.
This appendix can be used as a supplemental aid in developing an EDG relia-
bility program. However, Appendix I is not to be used to draw broad conclu-
sions. The variability of failures, underlying causes, and historic trends
cannot be properly extracted from Appendix 1 without reviewing the reported
details for each event (which in many instances was sparse or lacking).

1-2



TABLE 1-1
DIESEL GENERATOR RELIABILITY PROGRAM REVIEW ITEMS

A. EDG Reliability Target

Ensure that the reliability target for the diesel generator has been
established and that calculational measures have been defined that can be
evaluated and compared to the target.

B. EDG Surveillance Needs

Ensure that the diesel generator equipment boundary has been defined and
that the diesel generator reliability program has specified a task for
analyzing the surveillance needs of this equipment

C. EDG Performance Monitoring

Ensure that the reliability program specifies a task to monitor diesel
generator performance, using both statistical trending and engineering data,

to spot degradations in performance.

D. EDG Maintenance Program

Ensure that the diesel generator maintenance program has a reliability focus

that includes preventive maintenance, prioritization of maintenance actions
and spare parts considerations.

E. EDG Failure Analysis and Root Cause Investigation

Ensure that there is a task to systematically reduce identified diesel
generator problems to correctable causes.

F. Problem Closeout

Ensure that the diesel generator reliability program requires a formal
problem closeout procedure and that this procedure involves both (1)
establishing criteria for problem closeout when a reliability problem is
detected, and (2) providing for any special monitoring activity to ensure
that the criteria have been satisfied by the corrective action.

G. Data System

Ensure that a data gathering, storage, and retrieval system with sufficient
capabilities to support all features of the reliability program is in place
or will be implemented as part of the diese] generator reliability program.

H. Responsibilities and Management Controls

Ensure that there are clear line responsibilities and management controls in
place that identify respo-iible individuals for implementing and operating
the diesel generator reliability program, and ensure that these individuals
are qualified to perform the functions for which they are responsible,

1-3



2. DIESEL GENERATOR RELIABILITY PROGRAM TEMPLATE

The important elements necessary for successful operation of a diesel
generator reliability program are depicted in Figure 2-1, although these
elements could be combined in ways alternative to Figure 2-1. However, the

reliability program should be a closed loop process with the following
characteristics:

- A structured approached to problem detection. A direct
means of problem detection is monitoring EDG performance and
comparing it to a reliability target. Other important prob-
lem detection means come from diesel generator condition
monitoring and reliability engineering (e.g., performance
monitoring, operating experience) techniques.

. » mneans fo» problem prioritization and correction. The
prioritization should take into account problem severity and
impact on EDG reliability; the problem correction should
take into account the priority and include. when appro-
priate, fa‘lure and root cause analysis.

+ A formal problem closeout. The corrective action should be
verified and the problem closed out by monitoring the €DG in

order to ensure that the problem has been effectively
corrected.

A brief discussion of each of the essential elements (as identified in
Figure 2-1) of a diesel generator reliability program and how they relate to
the review items identified in Section 1 is provided next. Section 3
follows with a detailed discussion of each review item. Reference 2
provides a more detailed discussion of the reliability program process.

Monitor Diesel Generator Reliability Performance

This element encompasses both diese) reliability monitoring and
condition monitoring that are required by Review Item C (EDG
Performance Mcnitoring). Reliability monitoring refers to the
direct tracking of diesel generator failure frequency and down-
time and to tracking of characteristics that are related to
failure frequency and downtime such as severity and cause of
failure. Condition monitoring refers to tracking predictive
conditions that are associated with diesel generator failure

modes, e.9., moisture in the air start system or excessive vibra-
tion, temperature, or pressure.

Performance monitoring is accomplished by wusing information
obtained from diesel generator surveillance. For the purpose of
this document, “surveillance" refers to any purposeful act to
obtain information concerning the operational readiness oY, or
deterioration of, the diesel generators. It includes demand
testing, partial demand testing, walkaround and visual
inspection, teardown inspection, and condition monitoring. The

2-1
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determination of appropriate surveillance needs is addressed by
Review Item B (EDG Surveillance Needs).

i n r r

This element provides for the periodic assessment of diesel
generator performance by comparing the actual performance, as
estimated in the first element described above, to alert levels
related to the diesel generator reliability target. Included in
this element 1is comparison of observed degraded or incipient
conditions to alert 1levels for these conditions. The alert
levels should be set to ensure reliability levels of Regulatory
Guide 1.155. They need to be quantitatively related directly to
the diesel generator reliability target but should be consistent
with this target level. Alert levels for NRC use and suggested
actions are addressed in Review Item A (EDG Reliability Targets).

lu i rator R 1 ] \ n d
Operation

This element consists of the evaluation of the design and opera-
tion of the diesel generator to determine if conditions exist
that may result in unreliable operation or deterioration of the
diesel generator. This element could uncover potential relia-
bility concerns before they manifest themselves in deterioration
of the diesel generators. Specific reliability techniques for
accomplishing this element include design review to identify
failure modes using techniques such as failure modes and effects
analysis (FMEA) or fault trees, analysis of data collected
through performance monitoring such as condition monitoring data,
and analysis of other data sources such as maintenance records,
Nuclear Plant Reliability Data System (NPRDS) reports, 1licensee
events reports (LERs), inservice inspection testing results, etc.
The major thrust of this element is the evaluation of EDG
design and operations in order to (1) identify design
problems so they can be corrected and (2) identify specific
surveillance issues (Review Item B) related to design (e.g.,
common cause, system interaction). The work in this element also
drives aspects of Review Item C (Performance Monitoring).

Assess the Priority of Diesel Generator Investigations and
Corrective Actions

This element provides for prioritizing maintenance actions on
repair of noncatastrophic diesel generator failures and condi-
tions (catastrophic diesel generator failures should be repaired
when they are detected). The prioritization should account for
the mean time to catastrophic failure given the observed condi -
tion, the cutage time required for repair, and collateral damage
that could result if the observed condition progressed to a
catastrophic diesel generator failure. This prioritization

2-3



creates a reliability center to the maintenance actions addressed
by Review Item D (EDG Maintenance Program).

Diesel Generator Failure and Root Cause Analysis

This element provides for a failure investigation that can
ultimately lead to a root cause analysis of diesel generator
reliability problems, including assessment of when to apply root
cause investigations. Root cause of failure or maintenance un-
availability for diesel generator components can usually be
attributed to one of the following broad areas:

Design, manufacturing/construction inadequacy
Operating procedures inadequacy

Maintenance activities (scheduled, forced)
Environmental stress.

Determination of appropriate corrective actions can only be
accomplished when the problem root cause has been identified.

rmin re A 1 Impl iv

These two diesel generator reliability program elements are
largely engineering-related activities needed to complete the

reliability program process. They are currently performed at al)
plants.

rify Di rator Cor i f

This element should show that ihe corrective action implemented
was effective in correcting the diesel genarator reliability
problem. Two steps are necessary. First, identify criteria that
would be satisfied if the corrective action is to be counted as a
success. This is done before the decision regarding corrective
action effectiveness is made. Second, monitor the diesel genera-
tor performance to ensure that the actual performance meets the

criteria. This eiement corresponds to Review Item F (Problem
Closeout).

Implicit in the EDG reliability program depicted by Figure 2-1 are elements
that should be present to support the process. These supporting elements
include (1) the existence of an EDG data base and data management system
(Review Item G, "Data System") and (2) assignment of responsibilities and
existence of management controls to ensure that the reliability program

process is adequately managed (Review Item H, "Responsibilities and Manage-
ment Controls").
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3. REVIEW ITEMS DISCUSSION

The review items summarize the features that should be present for a
successful diesel generator reliability program, that is, one that will
provide assurance that the diesel generator reliability target will continue
to be met over the plant 1ifetime. The review items were listed in Table 1-
1. A brief discussion of each of the review items is presented in the
following subsections.

3.1 iew A: 1 ity Tar

The reliability target for individual diesel generators has been estab-
lished, as part of the resolution of USI A-44, to te 0.95 or 0.975, depend-
ing on the plant-specific emergency ac power system (see Ref. 1). This
target reliavility is to be interpreted in the following way:

0 The target is to be interpreted as an average value over a
specified base-time or number of demands.

0 The number of demands are to include actual demands for the
diesel generator systems’ function and demand tests of the
system that involve an attempted start and run.

0 Both failures to start and failures to run are to be

included in the calculation of diesel generator
reliability,

0 Diesel generator failures that are recovered with a success-

ful start and load within 5 minutes are not to be counted
as failures.

Appendix A presents a more detailed discussion of the diesel generator
reliability target and how that target is to be estimated. Appendix A also

contains an EDG failure evaluation criterion for Judging the acceptability
of EDG failure histories.

3.2 Review Item B: EDG Surveillance Needs

Surveillance is defined to include all failure detection and in-plant relia-
bility information-gathering activities. The surveillance strategy for the
diesel generators should be a result of an analysis of diesel generator
surveillance needs. This analysis should be systematically performed and
the resultant surveillance needs periodically evaluated. The dynamic nature
of the surveillance plan, with respect to the EDG's performance, helps to
ensure a reliability focus to the surveillance activities. The tasks neces-

sary to provide a reliability focus to diesel generator surveillance are
snown in Figure 3-1,

A diesel generator is defined as the diesel generator subsystems and equip-
ment exclusively employed to produce emergency ac power, appropriately par-
titioned among the generating units at the plant. Table 3-1 defines a
diesel generator in terms of its subsystems. The pieceparts to be asso-
Clated with the diesel generator are those whose sole function is related to

3-1
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TABLE 3-1

DEFINITION OF DIESEL SUBSYSTEMS

ide th

Speed Control -

Fuel Supply -

Fuel Storage -

cube 0i1 -

Engine Cooling -
Heat Sink -

Exhaust -

Environment Control -
Intake Air Supply -
Turbocharger -

Diesel Mechanical -

Air Start -
Generator Electro-Mechanical -

Voltage Regulation/Field Flash -

Start Control -

Other [&C -

(Includes  governor, speed sensing,
frequency sensing, and fuel racks
positioning)

(Includes equipment from the day tank
through injectors)

(Includes prelube, preheating if
applicable)

(Diesel-specific cooling water)
(Radiator or site service water system up

to and including inlet and outlet valves
of heat exchangers)

(Room temperature and humidity control)

(The casing and all components within, up
to, but not including, attached pumps or
other piping systems)

(Includes starting air supply)

(Including up to output breaker)

(Autostart sensors, logic, remote manual
start capability)

(Including trips, control room indica-
tions)
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TABLE 3-1 (Continued)
DEFINITION OF DIESEL SUBSYSTEMS

i ndar
Load Sequencer -
DC Power Supply -
AC Power Supply - (For auxiliaries, 1&C)
Synchronization Circuitry -
Service Water Supply -

AC Power Distribution System -
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diesel generator operability. For instance, a diesel generator may require
service water for operability, but only those service water components and
pieceparts whose function is solely to support the diesel generator should
be included in the diesel generator boundary.

Analysis is required to ensure that surveillance of diess] generators
addresses a minimum set of criteria for acceptable surveillance. The
analysis should result in a documented surveillance plan. The surveillance
plan should specify the diesel generator surveillance and the rationale for
the specified surveillance. The considerations that should be addressed to
provide acceptable diesel generator surveillance are:

34 A1l critical failure modes of the diesel are covered by the
surveillance. Critical failure modes are Tikely failure
modes that would fail the diesel generator function of
providing emergency ac power.

2. The analysis should identify engineering conditions that are
precursors to critical failure modes and suggest surveil-
lance methods (e.g., condition monitoring) to detect those
conditions in a timely fashion.

3. The analysis should identify likely standby diesel generator
aging mechanisms and identify surveillance to detect these.

4. The analysis should emphasize consideration of common cause
failure mechanisms that could fail more than one diesel

generator at a site and identify surveillance to protect
against these failures.

5. Diesel generator repair outages can result from off-normal
conditions or failures that are caused by stress on the
diesel from starting and running. Failures can also result
from mechanisms that operate on the diesel generator while
it is in standby. Diesel generator demand test periods
should be set by balancing the effects of these two failure
causes (failure modes related to demand stress and those

related to standby stress). The analysis should contain
these considerations.

6. A surveillance plan should be prepared that defines the
types of surveillance to be employed, the surveillance
intervals for each type, and other considerations such as
test staggering. Justification based on engineering, human,
or reliability considerations should be given as to why the
surveillance types and intervals were chosen and why they
are sufficient to achieve the reliability target.

Appendix B presents a more detailed discussion of the assessment of diesel
generator surveillance needs.
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3.3 Review Item C: EDG Performance Monitoring

Performance monitoring of a diesel generator includes monitoring physical
conditions that are precursors to failure or correlated to degradations in
performance. Examples include lube oil temperature, manifold temperature
and starting air moisture. Performance monitoring also includes statistical
trending of failures and outages that may show detectable degradations in
performance. While surveillance provides a "snapshot” of diese] generator
operability, performance monitoring provides the "memory" portion of the
problem detection task of a diesel generator reliability program.

The criteria for evaluating a diesel generator performance monitoring
approach are:

1. The reliability information necessary to track diesel per-
formance should be identified and correlated to the proposed
surveillance. This is to ensure that the proposed sur-
veillance will provide all the reliability information
necessary to track diesel generator performance.

2. A1l performance monitoring computations required to be per-
formed on both the diesel generator engineering infeormation
(i.e., physical condition data) and repair outages/failures
should be explicitly defined.

3. Alert levels that signal possible diesel generator degrada-
tion should be defined for each engineering and statistical
parameter wused for the diesel ?enerator performance moni-
toring program. The alert levels should be choosen to min-

imize false alarm but be sufficiently sensitive to detect
problems,

Appendix C presents a more detailed discussion of diesel generator
performance monitoring.

3.4 Review Item D: EDG Maintenance Program

The maintenanc. policy for the diesel generators should be documented and
clearly exhibit a reliability focus. The maintenance policy should include
procedures for preventive maintenance, triggered by observed conditions
and/or regularly scheduled, and a description of the spare parts policy.
The maintenance policy should also establish the basis for maintenance
actions and tneir priority. This involves the identification of those
conditions or  precursors to catastrophic failure that are
(1) detectable, (2) potentially sevcre in terms of diesel failure, i.e.,
lead to catastrophic diesel generator functional failure, (3) require 1long
out-of-service times for repair, if the condition proceeds to catastrophic
failure, and (4) are relatively likely to occur. Thus, the maintenance
policy should have the following characteristics:

, A distinction in the treatment of failures or conditions

that result in, or could proceed to, catastrophic failure of
the diesel generator versus those that do not.
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2. A distinction in treatment of those repair or maintenance
actions that result in disabling the diesel generator versus
those that do not.

3. A recognition that preventive maintenance actions can be
triggered on either time, using failure mode mean time
between failures as a guide, or on conditions observed
during surveillance.

4. A recognition that disabling repair times for noncatas-
trophic diesel generator failures or conditions, compared to
the repair times and outage times for the catastrophic
failures that could result from these conditions if the non-
catastrophic conditions are not repaired, are an important
element in the maintenance policy.

5. A recognition that the maintenance policy is driven by the
target reliability of the diesel generator.

6. A recognition that the spare parts policy should include a
consideration of both the frequency with which the spare
part is needed and the downtime necessary to complete the
repair with and without the spare part on hand.

A more detailed presentation of the issues to address in this review item is
given in Appendix D.

3.5 Review Item E: EDG Failure Analysis and Root Cause
Investigation

The diesel generator reliability program should contain a structured
approach for systematically reducing identified diesel generator problems to
correctable causes. A