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!I ABSTRACT tIJW s -,--.

A methodology is developed to incorporate aging effec:s irto Pro:tnilistic Risk
Analyses (PRAs). The methodolegy separates the PPA arz-'yses fror .'e aging ana'yses,
allowing ava.lable PRAs to be efficiently used in eva-!ting risa effe:ts of agi--.
The rietthDdology was applied to two NUREG 1150 PRAs us--. E-irg r-- Cata thac was
developed for active coronents. va-ious surveillar.:- an= maint:-ance programs
were evaluated to teterrine their effects in contr:1 li-: egirg. *:th pcinrt
evaluations and unrertair.ty evaluations were carrie' The re:-lts of the
applications showei the sensitivity of acing effects :r cc.e me" fr'quency to tte
efficien:y of the naintenance and surveillance pro;rar, in m.ar.agir: aw'ing effects.
The detailed contributors to the aging effects sho.ed rilatsiely few components
contributing, implying that prioritized ag.ng risdnag-ert progranms vuld be most
effective in controlling risk.
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ABSTRACT

A methodology is developed to incorporate aging effecs into a Probabilistic Risk
Analysis (PRA). The methodolojy separates the PRA models from the aging models,
allowing available PRAs to be efficiently used in evaluating risk cffets of aging. The
methodology is applied to two PRAs to demcnstrate the results vbich are obtainable
from current PRAs. Various component aging rates and various surveillance and
maintenance programs are evaluated to determine their impacts on the resulting corc melt
frequency. BC..n point evaluations and unceruinty evaluations are carried out. The
results of the applications show that for given rging rates, the core melt frequency
impacts are very sensitive to the surveillance and maintenance program which is carried
out. The detailed results which are obtained allow the aging contributors to be
effectively prioritized to focus aging management programs.
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-' Ernr~tTE SUMBARY

This report presents the results of a Fr;ect which uas carried out to develop a
methodology to quantify risk effects dx to component and structural aging using a
probabilistic risk analysis (PRA) W =nponent aging models. The methodology which
was developed allows any present r.-- to be used and allows any aging models to be *

used for the components and structs. As an important part of the evaluations, the
effects cf maintenance and surveillz prr-grams in controlling aging are quantifiCd. 'A* 4
Maintenance programs anJ aging s=eil1ancc progams can be explicitly evaluated to
determine their effectiveness in con-ting aging impacts on system unavailability, core
melt frequency and public risk. Bo'- -oint evaluations and uncertainty evaluations can
be carried out, and detailed contribu= to the aging cffects can be identified and can be
ixoritized.

To demonstrate the methodology, ts- FRAs, one PWR and one BWR, were used to
calculate the inrrease in core melt frjuncy caused by aging for given aging data and for
given assumed surveillance and ma=- nce programs. Tle increase in core melt
frequency due to aging vras averaged ever time to obtain an average increase in core melt
frequency. Tlis average increase ir mrt melt frequency due to aging characterized the
effectiveness of the maintenance an! r-veillance program in controlling aging effects.
The average increase in core melt freaency can be added to the baseline PRA core melt
frequency to obtain the projected ccr cmelt frequency under a given maintenance and
surveillance program with aging.

Tle aging of active components -zs =odeled using the linear failure rate aging model
developed in NRCs Nuclear Plant Ar-g Research (NPAR) program. In the linear aging I
model, the component failure late lfiny increases with age according to a char26Aeristic
aging rate. To demonstrate the metcdology four aging rate data bases were used, which
were titled TIRGALEX, MODI, W,`" and MOD3. lhe TIRGALEX aging rate data
base was developed in the NPAR p-:r in and the other data bases were modificatiors of
the TIRGALEX data base These d= bases were used to demonstrate the effects of "-

different aging rates on the core m:': -quency for a given maintenance and surveillance *

program.

rhe two figures on the next pages, citled 'Core Melt Frequency Increase AC Versus
Maintenance Progrdm Characteristi3', summarize the point results that were obtained * -:
for Plant A (the PWR) and for Plans B (uhe BWR). The y-axis on the figures is the
average increase in core mncl frequea-r AC due to aging which is calculated to occur
under a given maintenance prograrr- Tbe x-axis identifies the different surveillance and M
jnair .e-nance programs that were evalpted. L is the scheduled overhaul or replacement
interval (in months) assumed for alt caponents and T is the surveillance interval (in
months) assumed. At an overhaul o :21acement the component is assumed to be 'U
restored to essentially as good as ne- At a surveillarce the component is assureJ to be
in an operational state with minimrna rirs being performed if no failure is detected. At
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a failure the component is assumed to be restored to as good as new. Where there is nDo
surveillance in::rval given, it is assumed thz2 there are no surveillances for aging effects
between overhauls or replzaements.

The different resulhs for a given surveillance ond maintenance program correspond to the
four different aging rate data bases that were used. The two figures show the large
differences in core melt frequency increases that result from the different aging
maintenance programs that w-;re assumed The large core melt frequency increases at the
right hand side of the figures correspond to very ineffective mar ntenance programs whidc
are not likely to occur in practice. The rcsvtit are most meaningfully viewed as a
sensitivity study, showing the sensitivity cthe core melt frequency increase to the type
of maintenance program and the aging rates. The results are significant from a technim! l
standpoint because they explicitly quantify the impacts that aging and maintenance an a
have. These evaluations are the first quantitications of aging and maintenance impacts
using full scale up t- date PRAs.

When the core melt frequency increase tC is high for a surveillance and maintenance
program, then examination of the detaiee aging contributors shows that relatively few
components cntribute. This implies tha: a 'graded" mainten2ance program, or
equivalently a 'prioritized' maintenance prrarm, can effectively control the core melt
frequency increase due to aging. In a gradtd or prioritized maintenance program, m;s&
cornponents cm hav e a l iwer level of mai ntenancc provided cor.-melt-frquency-
important components have a higher l evee o f maintenanc c o.e

Tle dominant aging contributors for Plan4 A (the PWR) were fcjnd to be diesel
generators) specific check valves and mo:x operated valves in the emergency core
cooling syste, and motor driven pumps and turbine driven pumps in the auxiliary V
feedwater sys!em. For Plant B (the BWMS the dominant aging contributors were the
diesels, the motor driven pumps in i L sen-ce water system, arnd the turbine driven
pumps in the reactor core isolation sysier. The aging contribution from every
component in the PRA is provided and is prioritized. Also, the contributions from
multiple component interactions arc provided and are prioritized. These detailed
contributors i-clude contributions from specific systems, components, and failure modes,
and provide a comprehensive means o,'ocusing aging analyses and aging control cffam.

In addition to the point calculations, uncer.2inty evaluations were also carried out. For
the uncertainty evaluations, ranges were assigned to each component aging rate, each
effective ovt.-haul interval, and each effecive surveillance interval. These ranges
described uncertainties and variabilities ir. the data. Log uniform distributions, whicb cc
flat distributicos on a log scale, were us%- for the uncertainty propagations. All the
variabls were treated as being independt:t of one another for the evaluations.
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Core Melt Frequency Increase AC Versus
Maintenance Program Characteristics
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Maintenance Program Characterization

L = Overhaul interval (in months) for all components
T = Surveillance interval (in vmontlis) for all components (if intermediate surveillance is performed)
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Core Melt Frequency Increase AC Versus
Maintenance Program Characteristics

Plant B
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Mtaintenance Program Characterization
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T = Surveillance interval (in months) for all components (if intermediate surveillance is performed)



The two figures on the subsequent pages. labelled "Probability Ibat the Core Melt
Frequency is Larger Than Given Values' show the probability distnrutions obtained for
different surveillance and maintenance programs. For a given surveillance and
maintenance program the probability curve is only given fo: one aging rate data base (the
TIRGALEX data) since the other aging rite data sets produced similar probability
curves. In the fi,4res, a given point on a probability curve gives the probability (on the
y-axis) that the core melt frequency increase due to aging is larger than a given value (on
the x-axis).

Each curve shows the variation in core melt frequency wbich results from a given
maintenance program characterization in terms of how the replacement and test intervals
can vary. Case I corresponds to replacement intervals varying between 12 months and
120 months (a 90% range). Case 2 uses replacement interval ranges derived from the:
TIRG ALEX study. Case 3 corresponds to replacement intervals varying between 12
months and 120 months and surveillance intervals varying between 1 month and 12
months (90% ranges}

Tme higher probability cuwoul to the righ: again correspond to very ineffective
maintenance programs that would not likely occur in practice Toe curves therefore
should not be viewed as representing current maintenance practices. The curves are most
meaningful if viewed in a comparative sense, showing the relative variability in core melt
frequency increase which results from the variabilities assigned to the replacement and
surveillance intervals. The probability curves show the sensitivity of the core melt
frequency variability to the variability in the maintenance and test intervals. As for the
point results, the detailed contributors indicate that variabilities in the core melt
frequency increase can be reduced by focusing tighter maintenance controls on the core-
melt-freque.-cy-important components.

Based on the results of the work, various recommendations can be made. Because of the
sensitivity of the core melt frequency to aging, plant maintenance programs need to be
evaluated for their risk effectiveness. The approaches which have been developed here
can be useful tools for evaluating the risk effectiveness of maintenance programs and for
prioritizing aging contributors to more effLctively focus maintenance programs. The
demonstration aging data used here or owher data can be used to test the effectiveness of a
given or proposed maintenance prograrm with regard to cornrolling risk impacts from a
assumed aging.,

It is very important to collect plant speci.- data to determine the implied aging rates and U
the associated risk effects. Plant specific data can produce different results from those
given here using the demonstration data sets. Because aging rates can be difficult to
estimate, data analysis techniques need to be developed to efficiently detect and estimate .11
component aging rates.

ix



Probability that the Aging Increase in Core Melt Frequency
is Larger than Given Values
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Probability that the Aging Increase in Core. Melt Frequency
is Larger than Given Values
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The aging contributions from balance of plant equipment, passive components, and
structures are not included in the present evaluations. It is important to include these
critical contributors to obtain a mote complete picture of aging impacts not only on core
melt frequency, but on public health risks. Tle approaches which have been developed
can include these aging effects i'Laging information and models arc assembled as obey
were for the active components. For passive components, since data are sparsn, aging
rates would need to be determined using probabilistic approaches. It is importan to
include these additional contribusors since they can have large impacts.

Finally, with regard to regulatory applications, the approaches which have been
developed can be useful in helping to define maintenance guidelines for controfling core
melt frequency impacts and risk impacts from aging. The developed risk quaa:ification
approaches can serve as useful too&s to complement deterministic evaluations. The
approaches can be used to prioritize aging contributors to detemine where to focus more
detailed, deterministic aging analyses and aging maintenance programs. In to .
applications which were carried out, there was a relatively small number of impoulant
contributors which impacted the core melt frequency, implying that prioritizati3n can be
very effective. The approaches which have been developed =ai also be used to help
define guidelines for risk-effective overhaul intervals and surveillance intervals to control
aging impacts. The approaches cam finally be used as indepaeden tools to evzi.sate the
risk effectiveness of proposed maintenance programs and proposed aging management
programs.
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1. STAWIET OF THE PROBLEM

To help assist in the evaluation of the safety impacts of aging, a project was undertaket:
to develop and demomtrate an approach to quantify the core melt frequency changes dz
to component and structural aging. The approach was to be applicable to PRAs using
available aging data bases and aging models. By quantifying the sizes and sesitivitiesof
core melt frequency changes to aging effects, insights could be pmrvided on the benefit
of regulatory programs for controlling aging effects. The ranking of the contributors to
the core melt frequency changes could also provide a means of prioritizing aging impax
to help focus aging efforts. Also, and importantly, in quantifying core melt frequency
changes due to aging effects, maintenince programs and maintenance guidelines could be
explicitly cvaluated for their cctiveness in controlling core mel frequency.*

The focus of the analysis was to predict the average core melt frequency increase whic
resulted from aginZ under a giv.n maintenance program and using given aging data. Toe
average increase in core melt frequency obtained by averaging the time dependent
increase which occurred between overhauls or replacements. The methodology was also
to have the capability of calculating aging effects on any risk result and to have the
capability of calculating time dependent aging curves as well as average results. The
component aging reliability models which have been assembled in NRCs Nuclear PIl
Aging Research (NPAR) Program were to be utilized for the evaluations and sensitivty
studies. Because there are large uncertainties associated with the aging data and with ie
quantification of aging effects, it was also important to quantify the uncetainties
associated with the results.

The results which are presented in this report should be viewed as a demonstration of the
methodology to quantify the core melt frequency effects due to aging. The core melt
frequency increase due to aging of active components is specifically quantified in this
study. The effects from balance of plant equipment, passive components, and structwes
are not evaluated, although the methodology which was developed can be aplied to
these contributors. When considering passive components and structures, it is also
important to evaluate ahe impacts that aging has on accident sequence frequencies aal
public health consequences, which tht methodology allows. Fically, it is important t3
note that proposed regulatory programs which can have important effecb in controlling
component aging are not explicitly taken into account in the present evaluations. Tbh
impacts of specific programs can be explicitly evaluated in future applications.

2. METHODOLOGY

Thc core melt frequency as calculated ir. a probabilistic risk Cnalysis (PRA) is a functimn
of the corwiponent cnavailabilitirs, structure failure probabilities, and initiating event
frequencies. Iet C be the core melt frequency as calculated in a PRA. More generail, C

"Mainteasarc prograes used hetm means lsumilr= ad maintenanz pogmwo.

1

'a

'a

I
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can be any result :alculated in the PRA Le. qi denote an Individual component
unavaiability, structure failure probablity, or initiating event firquency modeled in the
PRA.

Aging effects can cause an Increase Aqi in q. The increase Aqi is generally a function of
the equipment aging rate and plant malmenance policy. The increase q; is also
generally a function of the age of the eq;ipcmenL A particular increase qi in turn will L.
cause an increase tC in the core melt frequency. Multiple equipmert which are aging
will each have their ownn Mi which wil! collectiv-Jy cause an overall increase in the core
melt frequency. It is v.y important to consider the muitiple effects of Pging since in a
plant multiple equipment are likely to be simultaneously aging.

To calculate the core melt frequency cbange bC as a function of the component and
structe aging changes Aqi, an approah was desired that would account for individual
equipment aging effects as well as muh-ple aging effects. Since the Aqi are not
necessarily small, the approach needed 20 accommodate arbitrary sizes of Aq Also, It
was desired that explicit contributors to AC be quantified in detail to allow their
identification and prioritization. Finally, an approach was desired that v ould allow
maintenance programs to be evaluated ;nd would allow different risk mcasures to be
used if desired.

In order to address the above considerations, and to make -iximum use of already
available PRA software, a Taylor expansion approach was utilized o express AC as a
function of the Aq. A Taylor expansim approach is a standard calculus approach used to
express a change in a depend. nt variable as a function of the chang:s in the independent
variables. (See for example Reference (1)) Tle standard Taylor expansion of AC as a
function of Aqi produces the following equation:

AC= I S:Aq; + I S-Aq-Aq- + I SijkAqihqjAck
i i>; 1 i~.j>k

+- + S1 23 n... nq2 ... . (1) -q

The S, Si., etc., are standard Taylor expansion coefficients (i.e., the first derivative o! C,
the second derivative of C divided by 2, ec) The S- Sjj, etc, can termed the core mdt
frequency sensitivity coefficients or core melt frequency importance coefficients.
Equation (1) gives the core melt frequency change as a sum of detailed conttibutions.
Tne first term on the right hand side is the sum over all individual aging changes. The
secoad summation is ove all combinbtions (interactions) of two aging effects, etc. Mte
expansion continues until all contributions and interactions are considered up to the
maximum number (u) of aging effects considered and contained ia the PT!A.

Equation (1) has some important featares The equation is valid for any size of aging
contribution Aqi and includes aging contributions from componens, structures, and

2



initiating events. The aging contributions are stparated into indivit;al aging
contributions Sjhqi, two coml anent (or structure or initiating event) interactions
S-,qijqiJ, thre- component in;ractions SijktqiAqjdqk, etc. The aging contributions am
thus very detailed, provjidng individual agirg effects and multiple aging effects.

Each contribution clearly show; the core melt frequency importance factor and the agizg A
factor. For each single component contribution Siqi, S; is the core mclt frequency
importance factor and Aqi is the aging factor. For each two component contribution
SijqiAqj, Sij is the core melt frequency importance f-i-or for the interaction and Aq;j
is the double component aging factor. Similar breakdowns apply to all the other
contributions. Tle sum of all the aging contributions gives the total core melt frequency
change AC due to aging.

The computational advantage ol Equation (1) is that the PRA evaluations are separated
from the aging evaluations. Tre sensitivity coefficiens S . S etc, can be computed
from the PRA independently ofany aging ev2luations. Algorithms were developed to
efficiently calculate the sensithiity coefficients from PRA models. The methodology and
algorithms are described in Appendix A. Thb CAFTA computer code (2) which is a
standard PRA code, was specifically modified to calculate the sensitivity cxfficients f;r
any PRA. ihe aging contnrbutions Aqi can be separately calculated using appropriate
aging models. Any aging modds can be used. The secsitivity coeffcients S.;, Si,- etc.,
can then be combined with the aging contributions using Equation (1) Software was
developed to perform these synthesis evaluations.

As was indicated, the Taylor expansion for AC given by Equation (1) is valid for any
model for Aqi. The increase in unavailability Aqi can be an average increase, or can be a
lime dependent or age dependent increase. For the applications thas were carried out, the
increase in unavailability between component replacements or overauls was averaged to
obtain an average increase in i. availability due to aging. Also, the Unear aging model
developed in the NWAR program (3) was specifically used to calculate Aqi. From
s;tandard reliability theory, whs, a component is periodically overhauled, replaced, or is
otherwise renewed, at intervals of L with no intermittent checking for aging effects thc;
Aq(L) at the end of the overhail interval is given by the formula

L L
Aq(L) = exp(-|Ift) - exp (-f Q( + at) dt) (2)

0~~~~~~~~ '

or to first c der,

b&q(L)= I aL 2 , (3)
2

where X is the xonstant failure rate and a is the aging rate for the pertinent failure mode.
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Tbe average unavailability Aq due to aging over the overhaul interval is then to Erst order.

q I a L2

6
(4)

IL-N. ..

'.X

.1The overhaul, or renewal, interval L is the izterval at which the component is restored to
essentially as good as new with regard to the pertinent failure modes in the PRA. The
age of the component is restored cffwctively to a value of zero. In reliability terminology,
L is termed the 'good as new' interval since the component is basically restored to as
good as new condition. If L varies, L'en Lcan be taken as the average interal.

If overhauls are not completely effective iL detecting and removing aging effecas then L
is tbe effective overhaul interval. Ihe effective overhaul interval can be defined to b
actual overhaul interval divided by the efflc ency of the overhaul in detecting an!
removing aging effects. If the component is overhauled only at failure then L can be
taken to be the mean time between failures. The value of the effective overhaul interval
for each component is determined by reviewing the plant's maintenance program.

If surveillance for aging effects isc done between overhauls then the effects of the
surveillance can be incorporated into the fccmula for Aq. Assume that, in additkoa to
overhauls being performed at L surveillance is performed at intervals of T on the
component. Assume that at a surveillance tae component is assured to be in an
operational status with minimal repair being performed. As shown in Appendix B, the
formula for the average unavailability increase ,q between overhauls then becomms

:

-i

Aq = I a(L-T)T+ I aT 2 .
4 6

TtT: .iT... .At~^ k *rr A T !^ -%^ {

(5)

1 L 5I z9Ual lu A, or 1L I IL;U1jUodIII M:

simplifies to Equation (4).

In reciability terminology, T is termed the 'g
basica'ly in the same condition after the tew
surveillance tests can restore the componer:
old' and "as good as new". Without additiai
here as a reasonable model for surveillance I
not zompletely effective in detecting and czi
formula is the effective interval, which is t6
the surveillance. If in a maintenance progra;
specified by the plant's technical specificat2c
specified by technical specifications, divide
correcting aging effects. If the effciency s
with only overhauls, Equation (4), shauld bt

UVCKcLIIIIdIIio1 UL L., UIC "qUdI.IUFn k.J)

:ood as old interval" since the component, is
as before the test. In reality, some
to a state somewhere between "as Lpod as
nal test data, the good as old model is used
test effects on aging. If the surveillnce is
rrecting aging effects then T in the above
actual interval divided by the efficncy of

m, there is no aging surveillance beyond that
)ns then T is the surveillance intenral
I by the efficiency of the test in detecting and
assessed to be low then the formula for &q
used. Reference (4) provides expert
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CSSimatD s of efficiencies, in terms of Aging detection p:mbabilties and aging mitigation
probabilities, for various components.

IG application, the effective overhaul intervals and effective surveillance intervals can be
determined by examining the plant's maintenance and wrveiliance program. If overhauls
or surveillances ar performed on specific component Vieceprts (or subassemblies) the
piecepart intervals an be averaged to obtain an overar compcnent interval. The
intervals need to apply to the specific failure mode idezified in the PRA. Alternatively,
more detailed risk modeling can be performed, in whimz the component is subdivided
into its major pieceparts or subassenmbies, each with i; own overhaul interval and/or
surveillance interval.

For the applications performed in tis work, an effectiv overhaul interval and effective
surveillance interval is assigned to ea h component, resenting avcrages over the U
pieceparts or subassemblies contnibuifg to the failure mode. For some evaluations, only
an effective overhaul interval is assigoed, implying tha: additional aging surveillance
tesing was not part of the maintenance program charaterizawon or was treated as being
inmffective in detecting aging effects.

The above formulas, even though they are basic fornmus in reliability theory (as
discussed in Appendix B), are not srz-dardly used in probabilstic risk analyses (PRAs)4
Tlis is because aging is cot considered in sandard PR.s, and hence the aging rate is
assumed to be zero. TLe overhaul o: replacement interval L tfus does not enter in PRAs.
Tbe surveillance interval T enters as technical specifiction in ervals, but it is not
adjusted for its efficiency in detecting aging effects to rbtain an effective aging '

surveillance interval, again because aging is not consiaered.

Finally, it should be noted that the above formulas repmsent tie simplest formulas for
modeling agir.g cffects on the compo-ent unavailabilit1. Mort complex formulas can
in:orporate threshold effects, where Piing begins aftcr some Ereshold age, and can r.

in:orporate nonlinear effects, in whi&a the aging failure rate is a nonlinear function of the
age. The component unavailability cw furthermore be partitioned into a per cycle, or per
demand, contributioi plus a pure timL dependent contribution Each of these
contributions can have its own aging effects. Using szidard reliability theory, the above
expressions for Aq an be modified to incorporate any rf these extended models. These
extended models can be useful for seasitivity studies 0: can b: applicable if sufficient
data are available to differentiate the more complex mcdels from the above, simpler
models.

. X~~~~~~~~~~.
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3. AGING RATE DATA UTIUZED

Table 1 gives one set of aging rates (denoted by 'a' in the previous equations for Aq) that
were used to demonstrate the methodology. The aging rates in Table 1 are calkld tb1
IIRGALEX aging rates siinx they were estimated in the NPAR program to help
prioritize aging effects for research for use by the NRC TIRGALEX committee. These
aging rates are reported in NUREG CR-5248(4) The aging rates in Table 1 arc genenc
aging rates and are averages over failure modes, systems, and plants. The aging rates
have large uncertainties and am used here to demonstrate the methodology.

For the uncertainty evaluations, the aging rates were treated as random variables with
individual log uniform distributions. The log uniform distribution is a flat distribution on
a log scale, which implies no most probable value. This assignment of the log uniform
distribution was judged to be consistent with the minimal information that was available.
For the uncertainty evaluations, the 90% error factor associated with each aging rate is
taken to be a factor of 10. Thnus, the aging rate multiplied by a factor of 10 gives the I
upper 95% probability bound and the aging rate divided by a factor of 10 gives the lower
5% probability bound for the aging rate. The factor of 10 was determined based on
assigning an error factor of 3 to the aging fraction and an error factor of 3 to the mean E
time to failure, which were used in determining the aging rate in NUREG CR-5348. The
crror factors of 3 were then combined to give fn error factor of :0 (to order of
magnitude) The error factor of 10 can be viewed as a subjective estimate of the error for
each aging rate.

To supplement the TIRGALEX data base, three additional demonstration data bases were
constructed, which were modifications of the 7IRGALEX data base. These data bases
were titled TIRGALEX-MODI, TIRG.LEX-MOD2, and TIRGALEX-MOD3.
TIRGALEX-MODI was constructed by modifying the TIRGALEX data to reflect results
of a small study to estimate aging rates for specific plants. TIRGALEX-MOD2 and
TIRGALEX-MOD3 were constructed as additional sensitivity study data bases to
represent given types of agirg in specific components.

As part of the NRC project to evaluate the core melt frequency impacts of aging, the
Idaho National Engineering Iaboratory (INEL) independently carried out a small study
to estimate aging rates of specific components for the two plants (5). A limited set of
plant specific data, data from the Licensee Event Reports (LERs) and the Nuclear Plant
Reliability Data System (NPRDS) were used. In a number of cases, aging was not able
to be definitively identified with the sample of data and the techniques dhat were used.
The aging rate estimates obtained in the INEL study generally had large associated
uncertaintles.

To obtain the TIRGALEX-MODI aging rates, the TIRGALEX 2 --aig rates were
compared to the INEL aging rate estimates and, where necessary. cre modified to be

6
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TABLE 1. TIRGALEX DATA BASE

COMPONENT

AC B'is
Air-Operated alhe
Battery
Check Valve
Circuit Breaker
DC Bus
Diesel Generator
Fan
Heat Exchanger
Motor-Driven Pump
Motor-Operated Valve
Power-Operated Relief Valve
Relay
Safety/Relief Valve
Transformer
Turbine-Driver. Pump

AGING RATE
(failures

per hour
per year)

IE-09
4E-C7

4E-09
2E-08
IE-09
4E-06
2E-07
IE-O8
2E-07
4E-06
7E-07
3E-07
7E-07
2E-09
3E-06

i

i

II

II

Vzlf

.4;

f

-4"
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consistent with the INEL estimat, within the uncertarnties of the TIiJAia ae INEL ! l l
data. lec middle 50% aging rat: values reported in the rNEL study v-ze m : ;r t |
-comparisons since they were midpoint estimates and best correspond- L' t 1 |

aging rates given in the TIRGALEX data base.

The NEL report presented .?r)g rate estimates for pumps, valves, aso die. Trae 2
shows the middle 50% pumo aging r les that were estimated in the rc ri. Tic aj
rates are armn, I i*n decrtrsing ardr- of value and are for turbine pursv, ugr u v * -m%
pumps, different failure modes (failure to run ;nd fa;:ure to start), Par..eirr ; .df.
systems. As Table 2 indicates there is no apparent corre!a.ion betwee the a~i I
value and the type of pump, failure mode, and system. The two higher agig ms re 6
05 and 1-05 and are from plant specific data for approximately a 7 yr ti=:rci. ;L
Other than these two high values, the aging rates lie between 3-07 ant WOE
approximately a factor of 10 spread. Including these two high values,te pfrir - Ge lie
between 3-07 and 6-05, approximntely a factor of 100 spread.

The TIRGALEX aging rate for motor driven pumps is 2-07, which is t he Lw cs rf
the INEL range given in Table Z The TIRGALEX motor driven pur 2--= re f2-07
was consequently increased by a factor of S to 1-06 to be more center- = PF.

range. The TIRGALEX turbine pamp aging rate of 3-06 was not cha.:. s1;r ,
factor of 10 assigned to the TIRGALEX aging rates was retained for *e p= 41#
rates. The error factor of 10 on the modified motor driven pump agir ra- ;aid m <

unmodified turbine driven pump aging rate served to cover the INELris nrTie .t

Table 3 shows the middle 500%* check valve aging rates estimated in tire N. r:xr.,
Tle range of the aging rates is from 4-07, tc 5-06, approximately a fa=-r ca '. u s
covers all the failure modes and systems evaluated. The TIRGALEXai ra 409 11'
was consequently increased by a factor of 100 to 4-07. Thec modified --L 14-sas

equal to the lower end values in tie INEL range, for failure to open. The c rr-c'
10 on the modified value of 4-07 then served to cover the higher end r: tL . ' -*t

in Table 3, for back leakage.

Table 4 shows the diesel aging ras estimated in the INEL report fo. e fLi.- =:Q:s of
failure to run and failure to start. They differ by less than a factor of c=- It: I-
06 to 8-06. The TIRGALEX value of 4-06 was not modified since it ces .. me N z.
range and the error factor of 10 covered the range.

Finally, Table 5 shows the two mmor operated valve aging rates that vr: =:z-! Z,
the INEL report, 3-07 and 5-07. The TIRGALEX value of 4-06 was ;r ! = b, I
factor of 4 to 1-06 to be more contnstent with the INEL values. The !'.EX i.z-
vwas not decrea::d further since i' - uld then become inconsistent Ws. cng
TIRGALEX aging rate values (eg. aging rate values for air optrated s-ivi- i r

*Tb otalioo 6-05 mcans 6x105. Ali aig- res arc i uni; of per hour pery=.-

8~~~~~~~~~~f
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TABLE 2. PUMP AGING RATES FROM THE INEL REPORT -

Failure Mode Middle 50% Ainmg Rate
(per hour per year) l

AFW turbine driven pump fails to run
AFW motor driven pump fails to run
AFW turbine driven pump fails to run
AFW motor drivern pump fails to run
HPCI turbine driven pump fails to run
AFW motor driven pump fails to start
AFW turbine driven pumrp fails to start
AFW turbine driven pump fails to start
High pressure injection pump fails to run
Low pressure injection pump fails to start
LPI pump fails to start
AFW turbine driven pump fails to run
AFW motor driven pump fails to start
Reactor core isolation cooling turbine driven purmp fails to start
Low pressure injection pump fails to run
HPCI turbine driven pump fails to run
Reactor core isolation coing turbine driven pump fails to start
AFW motor driven pump fails to run
AFW motor driven pump fails to start
Auxiliary feedwater pump steam binding
Auxiliary feedwater pump steam bindIng
ESW pump fails to run
ESW pump fails to run

6E-05
JEM
5E-06
5E-W
4E-06
3E-06
2E-06
2E-06
2E-%
2E-06
2E-06
2E-6
IE-06-
IE-06
IE-06
7E-07
7E-07
6E-07
5E-07
4E-07
4E-07
3E-07
3E-07

I
I

i

1
4
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TABLE 3. CHECK VALVE AGING RATES FROM MME NEL REPORT

FaPst Mode Middle 50% Aging Rate
( per hour per year )

AFW pump discharge check valve bacileakage SE-06
Auiliary feedwater pump discharge check valve backleakage 4E-06
Auiliary feedwater pump discharge check valve backleakage 5E-07
Emergency service water check valve fails to open 5E-7
Emergency service water check valve f*ils to open SE-07
High pressure coolant injection check valve fails to open 4E-07
High pressure coolant injection check valve fails to open 4E-07

Y
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TABLE 4. DIESEL AGING RATES FROM THE [NEL REPORT

Failure Mode Middle 50% Aging Rate
(per hour pr year)

Enun cy diesel generator fails to run SE-06
Emergercy diesel generator fails to start 4E-06
Emergency diese' generator fails to run 1E-06

i

11
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TABLE S. MOTOR OPE TED VALVE AGING RATES FROM TE NEL REPORT

Failure Mode Middle 501 Akiing Rate
(per hour pa year)

HPCI motor operated valve fls to open 5E-07
HPCI motor operated valve fils to open 3E-07

12



relays). As NUREG/CR-5248 ladicates, the reti values of the RGALEX aging X,
rates were given most atention in establishing thb dta base. The mr factor of 10 at
the modified lIRGALEX value theovered the INMEL values.

Table 6 shows the modified TIRGALEX aging at: data base, termed TIRGALEX-
MOD1, with the three changes for motor driven pt.ps (a factor of S increase), motor
operated valves (a factor of 4 decrase) and checivlves (a factor of 100 increase).
With the exception of check valves where the INIL estimates tended to be a factor of
100 higher, the other changes wer moderate, consering the error fa:ors of 10 on the
TIRGALEX aging rats Again, the turbine driver, pmp aging rate and the diesel aminij
rate were not changed because the TIRGALEX vahs lay in the center of the INEL
values.

As was previously indicated, the second and third oodifications of thcTIRGALEX dais
base served as additional sensitivity study data base. To obtain the second modified
data base frc.a the TIRGALEX data base, aging rims of selected components were
modified to achieve given failure rate doubling tims A failure rate doubling time is the
time at which the initial failure rate is doubled. Tk initial failure rate is the failure rate
without aging and is the failure re used in the PRA Table 7 gives doubling times for i

major components for the PWR PRA (Plant A) usEg the TIRGALEX aging rates and dke
TIRGALEX-MODI aging rates. Table 8 shows tisc doubling times for selected
components for the BWR (Plant B) using the TIRGALEX aging rates and the
TIRGALEX-MOD1 aging rates The components swexted are those which are the
dominant contributors in the PRA. The differences ir. the fa.lure rates used in the PRAs
cause the doubling times to be different for the two lar.ts.

As Tables 7 and 8 indicate, the doubling times rang: from less than one year to 90 yeams.
To obtain an aging rate data base that represents a Lcwer threshold-type of aging, the
aging rates of the components shown in the tables we modified so tha: the failure rate
doubling time for each componeat became 20 yeam If the doubling time is 20 years *h-
it would be difficult to detec aging behaviors in the components becaus: of tie ni ow
growth of the failure rates. In this sense, the aging rs,:s represent a lower threshold
aging behavior which would be difficult to detect wiki current data collection programs.
Table 9 shows the modified TIRGALEX data base, =mad TIRGALEX-MOD2, with thf
modified aging rates for dicsels, pumps, and valves mcresponding to doubling times of
20 years.*

Table 10 shows the final modified data base which was constructed, termed TIRGALEX-
MOD3. 'his aging data base represents an upper th.'eshold to aging, which is a
maximum type aging rate that colic occur and still be difficult to detect if appropriate
analysis procedures were not used. For this aging =r: data base, aging rates of x10-5

Wberc the PR Rand BWR differd i aires, the minm 6etemined agg t was used.
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TABLE 6. T1RGALEX - MOD I DAtA SM,

COM4PONENT MODIFIED
AGING RATE
(failures
per hour
per year) i

AC Bus IE 09
Air-Operated Valve 4E-07
Battery 3E-07
Check Valve 4E-07
Circuit Breaker 2E-08
DC Bus IE-09
Diesel Generator 4E-06
Fan 2E4.-07
Heat Exchanger 1E-08 4
Motor-Driven Pump 1E-06
Motor-Operated Valve IE-06
Power-Operated Relief Valve 7E-07
Relay 3E-07
Safety/Relief Valve 7E-07
Transformer 2E-09
Turbine-!)riven Pump 3E-06

14
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TABLE 7. FAILURE RATE DOUBLING TIM FOR THE AGING RATE DATA USED
(BASED ON SELECTED FAILURE RATES FOR PUNT A)

TIROALEX TiROALBX-MOD 1

Component Failure Rate Aging Rate Doubling Time Aging Rate Doubling Time
(per hour) a DT (year) A DT (year)

(per hour per year) (per hour 2er year),
Diesel FS 2E-05 4E-06 6E+00 4E-06 6EO0M

Motor Driven 28-05 211-07 9E+01 1E-06 212+01

Pump FS

Turbine Driven 2E-05 3E-06 7E+00 3E-06 7E+00

Pump FS

Chpk Valve | 3E-07 4-09 8|E+01 4-4E07 E-801

Motor Operated 8E-06 4-06 2E00 IE-06 7B+00
Valve PC

U'~

Modes:
FS = Fails to Start
FC - Fails Closed



i
III
I
II
ii

I
TABLE 8. FAILURE RATE DOUBLING TIMES FOR THE AGING RATE DATA USED

(BASED ON SELECTED FAILURE RATFS FOR PLANT B)
,$

TIRGALEX TIRGALEX-MOD I

Component Failure Rate Aging Rate Doubling Time Aging Rate Doubling Time
(per hour) a DT ( year) i DT (year)

(per hour per year) (per hour per year)

Diesel FS 8E-05 412-06 212+01 4E-06 2E+01

Motor Driven 6E-06 2E-07 3E+01 IE-06 5E+00
Pump [S

Motor Driven 2E-05 2E-07 9E+0 I IE-06 2E+01
Pump FR

Check Valve 3E-07 4E-09 8E101 4E-07 8E-01

FC

Motor Operated 8E-06 4E-06 212+00 1E-06 7E+00
VnIve PC _

O.

Modes:
FS = Fails to Start
FC = Fails Closed
PR - Fails to Run
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TABLE 9. TIRGALEX - MOD 2 DATA BASE SEET

COMPONENT AGING RATE
(filures
per hour
per year)

AC Bus IE-09
Air-Operated Valve 4E-07
Battery 3E-07
Check Valve lE-08
Circuit Breaker 2E-08
DC Bus IE-09
Diesel Generator 4E-06
Fan 2E-07
Heat Exchanger IE-08
Motor-Driven Pump 3E-07
Motor-Operated Valve 4E-07 A

Power-Operated Relie Valve 7E-07
Relay 3E-07
Safety/Relief Valve 7E-07
Transformer 2E-09
Turbine-Driven Pump 3E-06

,~~~~~~~~~~~ ~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~ !4-'''-
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TABLE 10. TIRGA. - MOD 3 DATA BASE SET

COMPONENT AGING RATE
(failures
per hour
per year)

AC Bus IE-09
Air-Operated Valrv 4E-07
Battery 3E-07
Check Valve lE-05 -
Circuit Breaker 2E1-08
DC Bus IE-09
Diesel Generator IE-5O
Fan 2E-07
Heat Exchanger IE-08 a
Motor-Driven Pump IE-05
Motor-Operated Valve IE-05
Power-Operated Relief Valve 7E-07
Relay 3E-07
Safety/Relief Valve 7E-07
Transformer 2E-09
Turbine-Driven Pump IE-05 ii

* &~~~~~~~I
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per hour per year were assigned to motor driven pcnps, turbine pumps, diesels, check
valves, and motor operated valves. This aging rau: corresponds to one failure occurring
on the average after 5 years due to aging. This agicg rate ib also equivIlent to an
unavailability contribution of approximately 0.1 aPter 18 mcnths, if no intermediate
corredive measures are taken. Appendix C presents further details on the derivation of
the sensitivity aging ntes used in the TIRGALEX-MOD2 and TIRGALEX-MOD3 data
bases.

I.I .
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4. EFFECIVE OVERHAUL INTERVALS UfIUZED

As used in this report, the effective overhaul interval, or effective renewal interval, is the
interval at which the component is replaced or is effectively restored to as good as new
condi:ion and the component age is set back to zero. In actual practice, individual
component subassemblies and pieceparts are generally replaced or overhauled. The
component overhaul interval is then the average over the individual subassembly
intemals or piecepart intervals. In more detailed modeling, each subassembly or
piecepart can be modeled and given their associated overhaul intervals, or replacement
ingteras.

The effective overhaul or replacement interval is the maintenance parameter required for
risk analysis. The effective interval is the actual interval divided by the efficiency of the
ovethaul activity in detecting and correcting the failure modes, which are caused by
aging. Again, the component effective overhaul interval can be taken as the average over
-the subassembly or piecepart effective intervals.

To evaluate the effectiveness of different aging maintenance programs in terms of
controlling the core melt frequency, several sets of effective overhaul intervals were used
for the applications. The different effective overhaul intervals which were, used for the
point evaluations are shown in Table 11. The different effective overhaul intervals which
were used for the uncertainty evaluations are shown in Table 12.

As Table 11 shows, for the point calculations there were three different sets of overhaul
interval values used. For one calculation the effective overhaul interval for each active
component was assigned to be 18 months. This is equivalent to all active components
being overhauled, or renewed, at every scheduled shutdown, with shutdowns occurring
on the average every 18 months. For a second calculation, each active component was
assigned an effective overhaul interval of 72 months, or 6 years. This is equivalent to all
components being overhauled, or renewed, on the average every 6 years.

For he third point calculation, the effective overhaul intervals developed in the
TIRGALEX study (4) were used. The TIRGALEX overhaul, or renewal, intervals
i- xporated subjective assessments by a group of individuals on the effectiveness of
prescat tests and maintenances. Since the TIRGALEX values have not been validated,
the TIRGAIEX values are only considered as one additional set of overhaul interval
values serving to demonstrate the methodology.

For the uncertainty evaluations, the overhaul intervals were treated as varying, in order to
determine how variabilities in the overhaul intervals impacted the variability of the core
melt frequency. As Table 12 indicates there were two sets of effective overhaul interval
ranges used for the uncertainty evaluations. For one uncertainty evaluation, the 90%o
overhaul interval range for each active component was defined to be 12 months (1 year)
to 120 months (10 years). This range, for example, can be interpreted as implying that
5% of the plants have anroverhaul interval less than 12 months and 5% more than 120

20
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TABLE 11. ApdnE OVERHAUL NTRVALS USED
FOR THE POINT EVALUATIONS (IN MON S)

.1.

COMPONENT 18 MONTH 72 MONTH TIRGALEX
CASE CASE CASE

AC Bus 18 72 40
Air-Operated Valve 18 72 40
Battery 18 72 7
Check Valve 18 72 200
Circuit Breaker 18 72 40
Dq Bus 18 72 40
Diesel Generator 18 72 11
Fan 18 72 29
I-Heat Exchanger 18 72 33

; 9 Motor-Driven Pump 18 72 27
Motor-Operated Valve 18 72 5
Power-Operated Relief Valv 18 72 22
Relay 18 72 33
Safety/Relief Valve 18 72 22
Transformer 18 72 29
Turbine-Driven Pump 18 72 27

- - - 2 * . ..
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TABLE 12. EFFECTIVE OV3RHAUL 1NERVAL RANGES
USED FOR THE UNCERTAINY EVALUATIONS

a.

'* COMPONENT 12 -120 MONTH TIRGALEX CASE
CASE (months)

AC Bus 12-120 18 -120
Air-Operated Valve 12 -120 18 -120

lInglerv 12 - 6-n 6i-70
Cheutk V"lv' 12 - 120 18 -120
Circult 13rivaker 12- 120 In- 170
0C 11,it 12 - 170 18- 120
Dicscl Generator 12 - 20 3 -110
Fan 12-120 18-120

t s Heat Exchanger 12- 1'0 3 - 120
Motor-Driven Pump 12-120 12 -120

Motor-Operated Valve 12 - 120 3 - 50

Power- Operntd Htelre1 VAlvO 12 120 18 120
Rcaly 12 -120 6 120
Szfety/Relief Valve 12 -120 18 120
Transformer 12-120 18-120
T,.iurtine-O-rIvn Pump 12 -120 12 - 120

i~~~~~~~~~~~~~~,~1



months. The median of the range is 38 months or approxizatly 3 years. Thus, this
range can equivalently be interpreted as representing 50% of the plants having oveitaul
intervals less than 3 years and 50% having overhaul intervals greater than 3 years, sith
an approximate factor of 3 variation about this median (given the 12 month to 120 uonth
range).

Ihe second uncertainty evaluation was performed using the second set of ranges shown
in Table 12. These ranges are associa;ed with the TIRGAIEX-renerated intervals. 'Me
lower bound corresponds to a minimum value of the overhaul interval given in
NUREGICR-5248 (4) corresponding to perfect detection and correction by the tests and
maintenances. The upper bound interval was taken to be the interval assigned in the
TIRGALEX study multiplied by a factor of 10. The factor of 10 was determined by
asOgning error factors of 3 to the detection probability and mitigation probability
assessed in NUREGICR-5248, which were then combined to give the error factor of 10 to
an order of magnitude. To limit the sbz of the maximum renewal intervals considezed,
the upper bound was truncated at 120 raonths if it was larger than 120 months.

I

I,

i
I

aI
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S. EFTECrIVE SURVEElLANCE NTEKMVAS UTIUIZ

-n addition to ovcrbauls or replacements the component may also be check by
surveill2nce tels to ensure it is operationaL Of relevance for aging analysis is tke
effectiveness of the surveillance test in detecting degradations of the comp pw: uii
arc due to aging. The effective surveillance internal is the actual interval dhiikd ky the
efficiency of the lest in detecting aging effects.

With regard to aging implications, surveillance tests generally do not hPve &e s
effect on the amponent as do ovrhauls or replacements. Generally minormicemnces
or minor repai iare performed atsurveillance testL Ifa major subassemblyhr pexpart
is found failed and is replaced then this constitutes an overhaul or replacemero bce
component Surveillances are thcs what are done between overhauls or repia.2mczls.

A surveillance test is modeled here as assuring the component is operationa! but mt
basically changing its age. In reliability terminology, the surveillance test izrvah ar
called 'as good as old' intervals since the component age coming out of the tst is
basically the same as the component age going into the test, i.e., the compowc! is s
good as old with regard to its age. The effective interval value includes the efficimcy of
the surveillance or overhaul in detecting and correcting aging effects. If, for exmple,
surveillances are not assessed tobe effective in detecting aging degradatio m Lhe

surveillances are not considered between overhauls

Table 13 gives the effective surveillance intervals that were used for the poi eabations
when both surveillance and overbaul intervals were considered as characterzi a; aging
maintenance program. As shown in Table 13, the effective surveillance intevah
considered were 1 month and 6 months. The 1 month effective value can re;-s.
monthly tests which have perfect efficiency in detecting aging failure modesL Tht 6
month effective valuc can represent monthly tests with 16%/o (1/6) efficiency or
alternatively 3 month tests with 50% efficiency.

Table 14 shows the effective surveillance interval range, 1-12 months, that ws cisd for
the uncertainty evaluations. This range can represent monthly tests with dif-rez:
possible efficiencies (of 1 to 1112) This range of 1-12 months was taken to be a 9
range with 1 month as the 5% lower bound and 12 months as the 95% upper boc:

f 4 . * 24r -f:
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TABLE 13. EFECMVE SURVAEIANCE INTERVALS USED FOR THE

POINT EVALUATIONS j i

COMPONENT EWIECTVESURVEILANCE INTERVAL l

All lcp n tI
All active components 1 months
All acive components 6 months ! -

TABLE 14. EFFECTIVE SURVElllANCE INTERVAL RANGES USED FOR
THE UNCERTARINY EVALUATIONS

COMPONENT SR&ELLANCE INTERVAL RANGE (90 %)

All active components 1-12 months

25



C POINT EVALUATIONS WHIICH WETRE CARPRIE? OTUT

As was indicated previously, pint evaluations and uncertainty ecaluations were cnsied A;
out to determine the average core melt frequency increases that r=Ited from aginr under
given maintenance programs. For the point evaluations and the =ertrnty evalur±oas, a
PRA for a PWR plant and a FiA for a BAR plant were used. Th PRAs were use! to
demonstrate the methodology and hence the particular PRAs wlii± were used are rwt of
relevance here.

The Taylor expansion method;ogy described in Section 2 was vr:ied to calculate the
single component contributiom SiAhq and the double componen::sntributions Si~ij &j
These were then summed ove all the component contributions fx which aging rat= £
wem assigned. Only single an! double contributions were calcu'zed. This will temd to
underestimate the total core mne frequency change due to aging because of the tr=60atioo
of the higher order contributos However, spot checks indicated :ese higher order
contributions were generally neligible except aI high core melt 1quency increasm due i
to aging (eg., for core melt fiej;ency increases due to aging of U10-3 per year or
higher). For these high cases, ike single and double contributios were sufficient lo
indicate high core melt frequey increases due to aging. The c=ributions were
manually checked for specificcases to validate their accuracy.

As was previously indicated, Ex the pointwise calculations and mertainty calculavbns
all the active components were assigned associated aging rates tcrepresent simultanaous
aging occurring in the componts. Because the PRAs truncate cztributions (truncate
the minimal cut sets), only tbh cut set contributions retained inthe PRAs were
evaluated Aging effects cou1! cause negligible components to beome important, which
could be examined in more coc prehensive evaluations.

Table 15 summarizes the diffmre-t data sets that were used for the aoint evaluations
these dzta sets were previously described in Sections 3, 4, and 5. Table 16 shows the
combination of different data s that were used for each point eeuation. As indiited
in the table for each maintenac program characterization, four Eferent aging da sets
were utilized. The pointwise alculations that were performed thb cover a range of o
different aging rates and cover a range of different aging maintercce programs to
evaluate the resulting impacts cr the core melt frequency increase.

As supplements to the pointwis; calculations shown in Table 15, Appendices D and E
give additional calculations thr were performed for Plants A andE, which are variuits :
of the basic calculations. In the variant calculations, the increase I unavailability &.i for
each tornponent is allowed only to reach a given maximum value ad is not allowed to
exceed this value. This contro cn tc - corresponds to certain types of maintenance
programs which control compcrent performance. Because contrtiz were placed at igh
levels, the results for these varirt calculations were not significarty different from tie
results given in lbc succeeding sectiols and corrcsponding to Tab: 15.a

2C
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TABLE IS. SUhMARY OF THE DIFFERFr. DATA SmT TAT WERE

USED FOR THE POINTWISE CALCULATIONS

AGING RATE DATA BASES
I

41

I
"I

.Data Set Twe Comment

TIRGALEX Basic data set
TIRGALEX-MODI TIRGALEX modified for

additional data
llRGALEX-MOD2 Aging rates corresponding to

20 year doubling times
7TRGALEX-MOD3 Aging rates corresponding to

I failure in S years

OVERHAUL INTERVAL DATA BASES

18 MONTHS Overhaul intenral = 18
months for all active
components

72 MONTHS Overhaul interval = 72
months for all active
components

TIRGALEX TIRGALEX effective
intervals

SURVEILIANCE INTERVAL DATA BA4SES

i

I

* d

I-

I.

.j

1 MONTH Surveillnce interval =1
month for all active
conponents
Surveillance interval = 6
months for all active
components

6 MONTIHS

27
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WE DIFTEUE' POINTS CALCULATIOSS THAT WERE
SARRSIOUT -- / '

4ANCE PROGRAM AGING RATE DATA SEIS USED
.ERIZA7AON

I-
CHARM(

Overhaul Interval - 18 M15ts 7lRGALEXC,MOD1)AODZMOD3

Overhaul Interval = 72 Months

Overhaul Interval = TIRGF'EX

Overhaul Interval = 18 Moxths

Surveillance Interval = 1 Manth

Overhaul Interval = 72 Mcths

Surveillance Interval = 1 Month

Overhaul Interval = 72 Months

Surveillance Interval = 1 Month

TIRGA1EX,.MODI,M0D2ZMOD3

TIRGALE)X,MOD1,MODZ2MOD3

I1RGALEX,MOD1,MOD2ZMOD3

T7RGALEX.,M0D1jMOD2ZMOD3

IQ
I � i�

-4
A'A

.4A
i

. A..:o
A.. I3

i

I

I
'A

;

TIGAI.EX.M0Dl,MOD2,MOD3
I

II

Overhaul Interval = 72 Mouths

Surveillpnce Interval = 6 Months

TIRGALEX,MO0DlMOD2,MOD3

I
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7. UNCERTAINlYEVALUATIONS WEICII WERE CARRE OUT

lbe uncertainty evalustics were performed by assigning ranges to each PRA senszivi.y
coefficient, aging rate, ovetaul interval, and urveillance intervl to describe the
possible values which cock exist. A log uniform distribation was assigned to ead range
to descalbe the variatior ir the individual values. Monte Carlo sampling was then esed to
select an individual value from each distribution. Al: the nndoi variables were tmited
as being independent of mne another.

For a given Monte Carl trl, a set of sensitivity coefh ciets Si and S-j were selened and i

an aging rate, overhaul in val, and surveillance inteu al were ladependently selecd for
each component For the given selected values, a change ic cora melt frequency s as
calculated using the Taykx expansion qua2tion (Equation (I) in Section 2). This ws{
repeated 1000 times and the 1000 values of the core melt frequecy increase were
ordered to give the empirica distribution of the core melt frequency increase. A pw of i
1000 trials were carried cc in this manner for each -rcertainty evaluation which vs;
performe& ;-

As was previously inrixmd, log uniform distributions wre used since they are fkz
distributions on a log scak and imply no structure to the v vertinty characterizatr-s
and no most likely value W'ith the log uniform distributio, all values are equalh Ekely .
on a log sale over the rangc defined for the variable. For each Uncertainty evaluwn, an
eror factor of 5 was assiped to each PRA sensitivity coeffici= representing its S and
95% values This error fhtor was selected since if was aiproxinately equal to thr error
factor on thc core melt frequency. More accurate ermrt facsors cauld be determine: by
propagating the data unxctainties in the PRA to obtain the uncertainties and corrmaions
amnong the sensitivity coc!Ecicnts.,

Table 17 summarizes the ranges that were used for the unertairy evaluations fo ;:e
aging rates, overhaul irkrvals, and surveillance intervals. These ranges were dcs:-;ded
in the previous sections a:d are assembled in Trtle 17 for the cznvenience of the reader.
Table 18 summarizes the uncertainty evaluatior.m that were carrid out using these ranges.
As Table 18 indicates far each maintenance chargcterizatioc thrme aging data sets uce
utilized to evaluate the variability of the core melt ftequency inease which arises from
the variabilities in the ove-haul and surveillance ir ervals as drEned by their respnvc:
ranges. All aging rates, overhaul intervals, and surveillamic intervals were again tuated
as being independent of wne another. Correlation of intervals a; might occur in FiPt
practice would lengthen tLe tails of the distrilbtion on the rcsuhing core melt frectncy
increase. TIe actual Mxte Carlo simulations and uace'ainty Fropa[ ions were carried
out using software that vas constructed for the study and tfiwals written in Micrmoft ,
QuickBASIC. The rna;; number generato; utilize:J wai tIL: standard one avaiklle in
QuickBASIC The sof:Cwe was checked by manually checkiz specific results.

29
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TABLE 17. SUMMARY OF RANGES THAT WERE USED

FOR THE UNCERTAINTY EVALUATIONS

RANGES ON AGING RATES

TJGAIlDCMODllMD2 Error factor of 10

RANGES ON EFFECTIVE OVERHAUL INWRVALSII
I
II

12-120 Months for EacL Component
TIRGALEX ranges for Each Component

RANGES ON EFFECITVE SURVEILLANCE INT RVAIS

1-12 Months fbr Each Component

30
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TABLE 1 THE DIFERENT UNCERTAMN EVALUATIONS THAT WERE

CAPRIEDOUT

MAINTENANCE CHARACTERIZATION
USED

Overhaul intervals

in the range of 12-120 months

for each component

Overhaul intervals

in the TIRGALEX ranges

Overhaul intervals

in the ranges of 12-120 months

and surveillance inteivals in

the range of 1-12 months

AGING RATE DATA SETS

TIRGALEXMOD1.MOD2

TIRGALEX,MODI,MOD2

TIRGAIEXIMDD1,MOD2

,I:
4'tl

#'14

W.S

I

!i

I !a

I .

;A

3.:Ae
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S . * POINT REUMV FOR PlANT A (H PWR)

The following pages give the pohifwlie results for Plant A, which is the PWR plant. The
results of the average corc melt frequnacy increases due to aging are organized according
to the characterization of the aging maintenance program. The results are given
immediately after these discussio;. The first results summarize the core melt frequency
increase from single component aging contributions, which is LSiAqi, and from double
component aging contributions, whid: is IS#jqiAqj, where the sum is overall pertinent
contributors. Tbe total core melt reqcncy increase is the sum of these two
contributions.

The detailed results following the c ec melt frequency summaries give the top 25 single
component aging contributors and the top 25 double component aging contributors for
each ma intenance program characinizrtion and each aging rate data base. For each
single or double contributor, the ctmpOnent designator is given, the core melt importance
factor, Si or SjS, is Oiven, and the unzrzilability increase factor due to aging is given, Aq;
or AqiAq-j. The produc: of all these fbzors is the core melt frequency increase
contribution. Appendix D gives xkdi5bnal results for further case studies in which the
unavailabiliy increase Aq was assumed to be controlled to be no larger than a given
value by the maintenance program Because the control value was fairly large (0.3), the
results are not significantly different Eom the results presented in this sect on.

8.1. Core Melt Frequency Ineases Versus Aging Maintenance Program
Characterization

The following pages present the avage core melt frequency ;ncrease AC (per year) for
the different aging maintenance pragrmn characterizations. The first pages Five the
results for aging maintenance progra.= which are characterized by having only overhaul
or replacement intervals with no ifteediate surveillance intervals. Ihe effective
overhaul intervals are L = 18 mo, L = 72 mo and L = the TIRGALEX effective
intervals. Tle following pages gc te rscults for aging maintenance programs which
are characterized by having both oi%=zaul intervals of L and aging surveillance intervals
of T. The effectivevalues of L andTsed are L = 18 mo, T = 1 mo: L= 72 mo, T = I
mo; and L = 72 mo, T = 6 mo. The dhcussions below summarize the results for each
maintenance program case; the resalts are presented after the discussions.

18 Month Overhauls Only

The core melt frequency increase AC (per year) is basically the same for TIRGALEX,
MODI and MOD2 aging rate data and is in the vicinity of 2.5-05. For MOD3. the 5-year
aging rates, AC is approximately a fa=- of 10 higher at 3.6-04. The summaries of the
single and double contributions sh- tiat the singie component aging effects are
generally domicant

Mhe symbol W'o" Jcnoa *mooths'.
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72 Month Overhauls Only

The core melt frequency increase AC f 17RGALEX, MODI and MOD2 is simihr and
is in the vicinity of 1.03U. For MOD3 fiecr melt frqec inrae grw to214|
The double component aging contribrocs dominate in all cases.

TRGALEX Overhaul Intervals

For TIRGALEX aging rates aad for MW (the 20 year-doubling aging rates) AC is in
Ibe vicinity of 3.505 (the average of L9I05 and 5.0-05). For MOD1 and MOD3 aging
mt&A, AC is significantly larger and is 1.10 and 7.0-03 respctively. MOD1 and MOD3
aging rates arc characterized by larger dhmk- valve aging tes and the detailed
contributors show that check valves ac fqnificant contributors to the core melt
frequency increase for MODI and MOD3i The single contributors gec 'ally dominate.'

IS Month Overhauls and I Month Survzian*:ices

BC is similar for TIRGALEX, MODL an MOD2 and is in ahe vicinity of 2.06. For
IAOD3, the S-year aging rates, AC inacas to 2.5-05. 'Me single contibutions
dominate. As compared to 18 month ovehauls only, carrying out additional
surveillances at 1 month intervals lowers bhe average core r:lt frequency increase due to
aging by more than a factor of 10.

72 Month Overhauls and 1 Month Sunrvefince

For TIRGALEX, MODI and NIOD2 ACi in the, vicinity of 7-06. For MOD3 AC is
LI-04. The single contributions geneani dominate for all cases. Ihe 72 month
overhaul and 1 month surveillance prc-am control aging in reases somewhat better than
the 18 month overhaul only progran wi-I the average core melt frequency increase
lowered by a factor of approximnately 3.

72 Month Overhauls and 6 Month Survnces

For lIRGALEX, MODI, and h1OD2, the increase in core melt frequency AC is centered
wound 6405. For MOD3, AC increases ic 8.6-04. Tbe single contributions arc generally I
vxst significant with the doubles also coaributing. The 72 mor.th overhaul and 6 month
srveillance program provide control co;arable to the 18 month overhaul only

'Tc PRA truncated mukiple chcck valvc corrxms and if tbese w included, the double de& valve
mog contibutons could be signi o'-= lary .
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S2 Detaied Component Contrlb|ors

The las pages of the results for Plant Ashow the top 25 single aging component
contributors and top 2 double aging cmponent contributors for each of the maintenance
cses analyzed The pages show the edfic system., component, and failure mode for
the contributor. Tbe pages give for eadt contributor, the increase in unavailability factor
Aq due to aging, the core melt imports factor S, and the core melt frequency increase
AC which is the product of the aging an! importance facors. The total core melt
fiequenc~y increase is the sum of the lnividual core melt frequency contnbuXL The
detailed contributors show that diesel generators (OEP-DGN) check values and motor
operated valves in the emergency core cooling system (eg., HPIkCV, IPI-MOV, LPI-
CKV, IYI-MOV, ACC(XV) are gencally dominant contributors for all the
mainane cases with the absolute valz and detailed order shifting, depending on the
maintenance case. Motor driven and tufine driven pumps in the aux-feed system
(AFW.MDP, AFW-TPD) are also conabutors. These detailed contributors can be used
to focus aging analyses and aging contrL
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PlkANT A
EFPECTIVE OVERHAUL INTRVAL =e18 MONTHS

TOTAL CORE MELT FREQUENCY CHANGE & C (yr-I)

TIRGALEX

MOD I

MOD2

MOD 3

AC:=

AC =

2.7E-05

2.9E-05

2.OE-05

AC = 3.6E-04

CONTRIBUTORS TO CORE MELT FREQUENCY CHANGE A C (yr-i)

-'1.

t
i

I
SINGLES

DOUBLES

TOTAL

TIRGALEX

2. 1E-05

S.5E-06

2.7E-05

MOD I

2.5E-05

4.4E-06

2.9E-05

MOD 2

1.5E-05

4.9E-06

2.OP,-O05

MOD 3

3.OE-04

6.4E-05

3.6E-,04
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F.ArT A

EFFECTVE ONURAL INTERVAL = 72 MON=

TOTAL CORE ISZ RAiBq1ENCY CHAN3E a C (YK-

TIRGAEX *C= I.Ec-03

MODI AC l.sE-03

MOD2 AC= I.E-03

MOD3 £C = 2.1E-02

CONTRIBUTORS TO COWXYEELT FREQUENCY CHANGE AC

I
iI

. I

I

*1

33,
I

TIRGAlat MOD I

SINGLES

DOUBLES

TOTAL

I3.ZE-4 4ME-0

1.i3-m3 15E-03

0VIO 2 by E-

2 S E 04 .cr- :r

IZE-03 :__

1.4E-03 :=

3'
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PLANTA
EFFECIIVE OVERHAUL INTER VAL = TLRGALEX

TOTAL CORE MELT FREQUENCY CHANGE £ C (yr-I)

TIRGALEX & C = 1.9E-05

MOD I SC= I.1E-03

MOD 2 &C= 5.OE05

MOD 3 SC= 7.0E-03

CONTRIBUTORS TO CORE MELT FREQUENCY CHANGE A C (yr-I)

TIRGALEX MOD I MOD 2 MOD 3

SINGLES 1.SE 1.11E-03 4.9E-05 6.9E-03

DOUBLES 9.9E-7 2.8E-06 1.2E-06 7.9E-05

TOTAL 1.9E-O5 1.11E-03 S.OE-05 7.0E-03
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PLANTA -A

EFFECTIVE OVERHAUL INTERVAL = 18 MONTHS
EFFECTIVE SURVEILLANCE INTERVAL 1 MONTH

TOTALCORE MELT FREQUENCY CHANGE A C (yr-1)

TIRGALEX

MOD I

MOD2

MOD3

AC= 1.7E-06

AC= 2.IE-06

AC 1.3E-06

AC= 2.5E-05

CONTRIBUTORS TO CORE MELT FREQUENCY CHANGE A C (yr-l)

TIRGALEX MOD I MOD 2 MOD 3

SINGLES

DOUBLES

TOTAL

1.7E-06 2.1E-06 1.3E-06 2.5E-05

3.4E-08 4.4E-073.8E-08

1.7E-06

3. 1E-08

2. E-06 * -.r: 2.5E-05

I
4
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PLANT A
-EFFECTIVE OVERHAUL ITERVAL =72 MONTHS l
EFFECTIVE SURVEILLANCE INTERVAL= 1 MONT

TOTAL CORE MELT FREQUENCY CHANGE A C (yr-1)

TIRGALEX AC = 7 5E-0

MOD I AC= 91E{-0

MOD2 AC= SM-06

MOD3 &C L."E-04

CONTRIBUTORS TO CORE MELT FREQUENCY CHANGE C (yr-I)

TIRGALEX MOD 1 MOD 2 MOD 3

SINGLES 6.9E-06 8.5E-06 S.tE-m6 1.OE-04

DOUBLES 6.1E-07 4.9E-07 5.E-07 7.1E4-06

TOTAL 7.5E-06 9.OE-06 5.E--M I.IE04
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PLANT A';-

EFPEC11VW OVERHAUL OVAL 72n MONTHS
EFFECTVE SURVEIIAANC:E INTEVAL = 6 MONXTIS

} ~~~~TOTAL CORE MELT FREQUENCY CHANGE A C 6Tr1)

TIRGALEX

MOD I

MOD2

MOD3

£LC 6.4E-05

AC= 6.9E-O05

AfC 5.OE-05

.&C = 8.6E-04

C07RIBUTORS TO CORE MELT FREQJENCY CHANGE & C (yr-I)

TIRGALEX MODI MOD2 MOD 3

. SINGLES

DOUBLES

TOTAL

4.2E-05 5.IE-05 3. 1E-05 6.OE-04

2.2E-05 I.EE-05 1.9E-05 2.6E-0M

6.4E-05 6.9E-05 5.OE-05 8.6E--04

I
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CONTRIBUTORS FOR
PLANT A

EFFECTIVE OVERHAUL INTERVAL = 18 MANTHS

41

d

TI

A I

IJ
4

I



,.th w X,....<.. w .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~J.

EFFECTIVE ovERHAUL INTEVAL 18 MONTHS

Plant A TIRGALAX I 18 MO. [.
20-ct-S9 TOP SINGLE CONTPUTOP.S
04!05 PM

Tofti'AC- C113j0,

Rank Compoomt Nano AqI SI * C
I HPI-MOV-Fr 1.2E-02 3.4E-0 4.0E-6
2 OEP-DON-FS-DOOI 1.23-02 2.31-04 2.31R-06
3 OGP-D0N-FR-6HDOI 1.23-02 2.12-04 2.51-06
4 LPR-MOV-PT 1.2R-02 1.3E4 1.6IR-06
S OEP-DtN-FS-D002 1.23-02 1.3E-04 1.5IE-06
6 OEP-DON-FS-D003 1.2E-02 IJ114 1.51E-06
7 OEP-DON-PR-611DOJ 1,21-02 1.211-04 1.4;-M4

AOEP-DGN-FR-6t4DG2 1.2E-02 1.1E-04 1.3E1-06 £49 Hpl-MOV-lr- 1350 1.2h-- 6.71;-05 RXon07
lO Osp-DcWN-rR-WOI 1.213-02 3.IN-05 4.53-07
11 AFW-TDP-FS-FW2 8.9E-03 2.9E-05 2.6E-07
12 LPR-MOV-FT-1862A 1.2E-02 2.;E-OS 2.SE-07

13 LPR-MOV-ff-I1620 1.28s, 2.111OS 2.5VW
14 LPR-MOV-NF-1960t 3 1.2R-02 2.0AR-0 2.SE-07
s 5LPr-MOV-PT-lINA 1.X02 >IROtZ.-m^

id ORP-rDON-FRAX10o3 la.ult1t.< 24et
17 OEP-DON-PR-'D02 1.23-02 2.011-05 2.313-07
to LPI-MDP-PS 7.2E-04 2.2-N04 1.6E-07j
19 PPS-MOV-FT-1S35 1.2E-2 9.SE-06 1.13-m07
20 AFW-TDP-FR-2P6HR 8.9E3- 1. IE-0S 1.013-07
21 LPR-MOV-F-I1l90B 1.2E-02 4.5E-0 5.3E1-01 it
22 LPR-Mov-YT-lNA0A 1.2-M02 4.53- .5 5.3-01
23 CVC-MDF-FR-2AIHR 7.2R1-04 6.713-0 4.901-01
24 HPI-MOV-Fr-1 I ISE 1.2E-02 4.1E-06 4.9E-OS'
25 HPI-MOV-FTIIISB 1.2E-02 4.1E-0 4.9E3-0,:

77. ,.!. 

. i



E EV OVERHAUL INEVAL -18 MONTHS

Plant A
20-Oct-39
04:06 PM

TJROALEXI I8 MO.
TOP DOUMLE CONTMUTORS

Total a C- 5.59-0

Rtank
I
2
3
4
5
6
7
9
9

10
I 1
12
13
14
is
16
17
la
19
20
21
22
23
24
25

Compoent Name
OEP-DON-FR-6HDW3
OEP-DON-PS-DOOI
OEP-DON-PS-DOOI
orlP-DON-PM-D003
O!P-DON-FS-DOOI
OEP-DWN-FS-D02
OEP-DON-FS-DOOI
OEP-DON-FR-4HD2
LPR-MOV-FT- 1862
LPR-MOV-FT-1I62A
LPR-MOV-FT- I 62A
LPR-MOV-FT-1l60A
LPR-MOV-Fr-19901
HPI-MOV-PT-III1B
IIPI-MOV-PT-t I ISC
OEP-DON-FR-DOOI
OPP-DON-PA-DO03
OEP-DON-PS-DW02
OWP-D0N-PS-DOOI
OEP-DN-FS-D001
OEP-DON-FR-DW2
OEP-DON-FS-DPS
OEP-DQN-FR-6HDG3
o0!r-DGN-rs-DO0l
OIUP-DGN-FS-DG02

AqI
1.2R-02
1.2E-02
1.2-02
1.2fl*07
1.2E-02
1.2E-02
1.2E-02
1.2E-02
1.2E-02
1.2.-02
I.2E-02
1.2E-02
1.2E-02
1.2E-02
1.2P-02
1.2E-02
I .25-02
1.2E 02
1.25-02
1.2E-02
1.2E-02
1.21-2
I.2F-02
1.2F-02
1.2-02

Component Nam
OPP-DOWNFR-HDOI
OPP-DON-PS-DW03
OEP-DON-FS-D002
onrr-DaN-mR-4t1I
OEP-DWN-FR-6HDO2
OEP-DON-FR-6HDOI
OEP-DON-FR-611D03
OEP-DWN-FR-6HDWI
LPR-MOV-FT-1860A
1.PR-MOV-TT-16211
LPR-MOV-FT-18609
LPR-MOV-Fr-1860B
LPR-MOV-FT-1590A
HPI-MOV-PT-IIISD
IIPI-MOV-FT-l I1s
OEP-DWN-FR-DW03
O P-DWN-PR-DOI
OFP-DON-PR-DO01
OPP-DWN-PR-DO02
ORP-DON-FR-DO03
OEP-DON-PR-DOOI
ORP-DON-PS-DC*3
OF.P-D0N-FR-6MD02
APW-TDP-PS-PW2
0EP-DON-PR-6H1O3

*q2
1.2R-02
1.2E-02
1.2E-02
1.2U-02
1.2E-02
1.2E-02
1.2E-02
1.2E5-2
1.2E-02
1.2R-02
1.2R-02
1.2E-02
1.2E-02
1.25-02
1.2E-02
1.2E-02
1.2R-02
1.25-02

1.2P-02
1.2R-0
1.2I-02
1.2P-02
1.2R-02
3.99-0M
1.25-02

S12
3.6h-03
3.11-03
3.15-03
2.4ft-03
2.4E-03
2.4A-03
2.4E-03
2.4-03
1.5E-03
1.5-w03
I.SE-03
1.5E-C3
1.5E-03
1.4E-03
1.4E-03
6.4r-0
6.0n-04
6.0i-04
6.o0-0
6.05E-
5.SF.-0d

2.2E-0
2.05-04
f <e9A

*ql *q2
1.4 -0AI &e"2
1.45-0

1.4E-04E.410
1.4-04
1.4E-4
1.4E-0
1.45-04
1.4E-04
1.45-04
1.4E-
1.4E-04

; .45-0
1.45-04

1.4E-04
1.4n-0
1.4R-
1.4I -

i 14R-04
I A" Rn-

AC
5.0e-a7
4.3E5O7
4.3B-07
S.45-07
3.4E-07
3.4E5-
3.4-07
3.4E-07
2.IE-07
2.2R-07
2.15-07
2.1E-07
2. 1h-07
1.95-07
I.9E-07
9.0F-0

.45-0
3.451-0
3.49-0

3.15-01
3. 1E-0t
2.3R-0
4 49 A a

-1
�i.

.4

*

I.

A.

$
A.

r
-S.

I

:, y

1.
,or.- I A ul . I n-vis
.9B (X 1.48El 2.78-0 ).Ft

i ;

! ;.

I . - - _ .- - r
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EPFECnIVE OVERHAUL INIEKVAL -

TIRGAE - MOD I / 18 MO.
TOP SINGLR CONTRiUTORS

Plant A

23-Oct-9
01:07 PM

18 MONTHS

Total aC- 2eEM-S

Rank
1
2
3
4
s
6
7

9
10
I
12
13
14
Is

16
17
1i
19
20
21
22
23
24

25

Componest Name
OEP-DON-FS-DO0t
HPI-CKV-FT-CV22S
OEP-D^N-PR-6HDO 1
HPI-CKV-Fr-CV410
HPI-CKV-FT-CV2S
OEP-DGN-FS-D(,03
OEP-DHN-PS-DfJ02
OEP-WXON-Ir:R-6HWD3
HPI-MOV-FT
OEP-DGN-FR-6HD02
LPI-MDP-FS
ACC-CKV-FT-CV12I
ACC-CKV *IT-CV145
ACC-CKV-rTTCV130
ACC--eV-r-Cv 141
LPR-MOV-PT
OEP-DWN-FR-D01I
HPI-MOV-FT- 1350
AJW-TDP-FS-FW2
CVC-MDP-FR-2AIHR
OEP-DWN-FR-DW03
OP.P-D<N-FIR-WO2
Arw-TDP-rR-2PCI1R
APW-MDP-PS
LPI-MDP-FS-SIIB

*ql

1.2E-02
1.2E-03
1.29-02
1.2E-03
1.2E-03
1.2E-02
1.21-02
I .2R-02
3.9E-03
1.2R-02
3.6E-03
1.2!-03
1.2E-03
1.2fl-03

3.9R-03
1.2E-02
3.9E-03
8.9E-03
3.6E-3
1.2B-02
I.2R-02
8.9R-03
3.6E-03

3.6R-03

St AC
2.3E-4 2.tE-06
2.SE-03 2.6E-06
2.1E-04 2.5R-6
1.4E-03 1.7E-06
1.4E-03 1.7E-06
1.3E-4 l.SE-06

1.2e-" 1.4E-06
3.4E-N 1.3E-06
1. 1E-04 1.3E06:
2.2E-04 .I-E07i
5.Ors-04 6.2F.-07;
5.OE-N 6.2E-07'
S.OR-04 6.2R-07

.0fnt-04 A.2fl-o I
1.3-N4 5.2E-07i
3.31-05 4.SE-07
6.7E-OS 2.7E-07
2.9E-05 2.6E-07
6.7E-05 2.4E-071
2.0E-05 2.4A-07
2.O'-05 2.3P.-07'
1.I -05 1.01n-7
2.6E-05 9.5ME-

2.51-05 3.91-013

,.

ef... . .1-,



EFFECTIVE OVERHAUL INTERVAL = 18 MONTHS
!

Plant A
/20-Oct-39

04:07 PM

Total AC-

TIROALEX -MOD 1 '18 MO.
TOP DCUBLE CONTRIBUTORS'

4.4E-06

Rank

2
3
4
5
6
7
A
9

10
11
12
13
14
15

. 16
17
18

19

20
21
22
21
24
25

Component Name
o0EP-DON-PR-6HDO3
OEP-DON-PS-DOOI
OEP-DGN-FS-DG01
OEP-DWN-FS-DG01
OEP-DWN-FS-DW01
OEP-DWN-FS-W003
oY!P-DON-ps-Dd0
CFr-D lN PR-DOOIm
OEP-D0N-PS-DG01
OEP-DON-PS-DO03
OEP-DWN-FS-W001
OEP-DGN-FS-DG02
OEP-WGN-FS-DG01
OEP-DWN-FR-DG02
OEP-DON-FS-DW02
Ol'P-DIXN-FR-6HD03
OILP-l)<iN-f'.S -IXJOI

OdP-WON-FS-DG02
OEP-DWN-FS-DG03
OEP-DGN-FR-6HDG1
LPR-MOV-FT-IR5862A
LPR-MOV-FT- I R62A
l.rR-MoV-rTr-I Re2n
LPR-Mav-rT-1R90n

LPR-MOV-FT-IR60A

Aq1

I .2E-02
I .2E-02
1.2E-02
1.2E-02
1.213-02
L.2E-02

I .21?-02
I.281-02
1.2F.-02
1.2F1-02
1.28-02
1.2E-02
1.2Ei-021.213-02
1.2E-02
1.2F.-021.711'02
I1.2E{102

1.2E-02
1.2E1-02

3.9E-03
3.9F-03

,.9F.-01
3.91'. -03
3.9E-03

Component N me
OEP- DN-FR-6HDO I
OEP-DON-1S-D002
OEP-DON-FS-DW03
0EP-DWN-FR-6HDW3
OEP-DGN-FR-6HWG2
OrlP-DON-FR-6HDO I
OR-P-DN-FR-6H0 I
Oilpl-nCN -rR I-I A1 I
*EP-DWN-PR-D003
OEP-DON-PR-DOOI
OEP-DON-FR-DW02
OEP-DON-FR-DOOI
OEP-DWN-FR-DG03
OEP-DGN-FR-D701
OEP-DON-FS-D003
OPP-DON-FR-6HD02
APw-TrDP-rF-PW2
OEP-DGN-FR-6HDW3
OEP-DGN-FR-6HDX2
AFW-TDP-FS-FW2
LPR-MOV-Fr-1962B
LPR-MOV-PT-IR6OR
I .PR-MOV-PT-I R6OA
l.PR-MOV-fT- I 090A

LPR-MOV-FT-1860B

A q2
1.23-02
1.2Q-02
1.28-02
1.2E-02
1.2E-02
1.28-02
1.211-02
I.7ft-m0
1.2E-02
1.2E-02
1.2E8-2
1.2E-02
1.23-02
1.2E-02
1.213-02
1.2s-02
.0on-03

1.2.-02
1.2E-02
8.9E-03
3.9E-03
3.9E-03
3.9 8-03
3.9n-03
3.9E-03

S12
3.dn-03
3.211-03'
3. 1E-03
2.41E-03
2.4E-03
2.411-03'
2.48-03'
7.4p -0il
6.4E-04'
6.08-04
6.08-04
6.0E-0

6.OE-N
5.IE-04
2.2F-4
2.0IE04
2.611 -04

1.9E-04
I.9E-04
2.4E-04
1.51E- 33
1.5E-03t.SE-03
1.5R-0I
1.5P-03

Aql Aq2
1.4-04
1.4R-04
1.4E-0
1.4E-04
1.4E-04
1.4E-04
1.48-04
I.4t-04
1.4E-04
1.48-04
I.4E-04
1.4E-04
1.4E-04
1.4E-04
1.4E-04
1.4E-04
I.01%-04
1.4E-04
1.4E-04

1.0E-04
1.6E-05
1.6E-05
I .68R-O
1.615 n'

1.6E-05

AC
s.oe-07
4.31-07
4.38-07
3.41-07
3.4E-07
3.4E-07
3.41-07
3.4"-67
9.013-OR
t.4E-0t
9.43-01
t.413-0O
t.4E-0t
8.113-O8

3.18E-
2. RE-OR
2.7r-oR
2.7E-O
2.7E-0O

2.5E-0t
2.31-OS
2.31-OR
2.38-OR
2.3F-O4
2.3E-01

i-li A 3:A . s g . 4 r^a1-sv,
.L - ;^f. -; _ j^ . t.,. .Ii- " - > :_- . .1 4. -S /
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EFFECTIVE OVERHAUL INTERVAL 18 MONTHS

Plant A TIRGALEX-MOD 2/ 18 MO.
20-00-39 TOP SINGLE CONTRIBUTORS
04:09 PM

Total C- I.SEC0S

Rank Component Nme Aql Si AC
1 GEP-DON-FS-DOOI 1.3E-02 2.3E-04 3.1E-06
2 OEP-DON-FR-6HD1l 1.3E-02 2.IE-04 2.8E1--
3 OEP-DON-FS-DW03 1.3E-02 1.3E-04 1.7E-00
4 OEP-DON-PS-DW02 1.3E-02 1.3E-04 1.7E-06
5 OEP-D0N-FR-6HWD3 1.3E-02 1.2E-04 1.6E-06
6 OEP-DGN-FR-6HDW2 1.3E-02 1.IE-04 1.4E-06
7 OEP-DWN-FR-DG01 1.3E-02 3.8E-05 5.OE-07
R HPI-MOV-FT 1.3E-03 3.4E-04 4.SE-07
9 OEP-DWN-FR-DW03 1.3E-02 2.OE-05 2.6E-7

10 OEP-DON-ER-DG02 1.3E-02 2.0E-05 2.6E-07
11 AFW-TDP-FS-FW2 IS.9E-03 2.9E-05 2.6E-07
12 LPI-MDP-FS 9.9E-04 2.2E04 2.21E-07
13 LPR-MOV-FT 1.3E-03 1.3E-04 1.7E-07
14 HPI-CKV-FT-CV225 4.9E-05 2. 1E-03 1.OR-07
15 AFW-TDP-FR-2P6HR S.9E-03 1.1E-0S 1.OE-07
16 HPI-MOV-FT- 1350 1.3E-03 6.7E-OS 1.8E-08
17 HPI-CKV-FT-CV410 4.9E-OS l.4E-03 6.tE-08
18 HPI-CKV-FT-CV2S 4.9E-05 1.4E-03 6.8E-0R
19 CVC-MDP-FR-2AIHR 9.9E-04 6.7E-05 6.6E-0t
20 LPR-MOV-FT-18620 1.3E-03 2.1E-OS 2.7E-0t
21 LPR-MOV-FT-1862A 1.3E-03 2.1E-0S 2.7E-OS
22 LPR-MOV-FT-I360B 1.3E-03 2.1E-0S 2.7E-0S
23 LPR-MOV-FT-1860A 1.3E-03 2.1E-05 2.7E-09
24 AFW-MDP-FS 9.9E-04 2.6E-0S 2.6E-08
25 ACC--CKV-FT-CV145 4.9K-05 5.O130E 2.5E-OS

~~~~U~~~~~~~bw- - t~~~~~~~~~~4Qa& 1.-



EFFECrIVE OVERHAUL NTERVAL = 18 MONTHS

T1RtALX - MOD2 18 MQ.

TOP DOUBLE CONTPIDUTORS
PMt A
20-oc-89
04:10 PM

Totl AC- 4.96-0

-a

Rank
1

2
3
4
5

7
a
9

10
II
12
13
14
15
16
17
13
19
20
21
22
23
24

Compww Ne * ql
OEP-DGN-FR-6HD173 1.3E-02
OEP-DON-PS-DOO1 1.3l-02
OOP-DON-FS-b200 1.3E0-
OFP-DON-FS-Dm02 I1.3n-0
ORP-DmON-pS-DooI 1.30-m
oRP-DamN-Ps-DooI 1.3n-m
OEP-DON-FS-DO03 1.3E-02
OEP-D WN-FR-6fD0 1.3E-02
OEP-DON-FR-DOOI 1.3E-02
OEP-DON-FS-DG03 1.3E-2
OEP-DWN-PS-DW01 1.3E-02
OEP-DWN-PS-DWOI 1.3E-02
OP-DON-PS-DM02 I .JR -02
ORP-DON-FR-DO0 1.3,-02
ORP-DON-PS-DO02 1.3P-02
OEP-D0N-FR-61HD3 1.3E-2-
OEP-DON-PS-G03 1.3E-2
OP-DON-FS-DO02 1.3-02
OEP-DGN-FS-DG0I 1.3E-02
OrfP-DoN-FR-61Ml) 1.3F.
oEP-DoN-PS-Dm 1.36-02
OEP-DON-FS-DC03 1.3E-02
OEP-DGN-PR-6R1D03 1.3E-02

OEpP-DON-FR-61!=2 1.30*O2
ORP- DON-PS-DOOI 1.3 -0

Ceanem NMme
OEP-DON-FR-6HD0I
OE P-DON-F9-DO03
ORP-DON-SDO2
06P-DON-PR-GHDCI

RP-DWN-PR-6"DG2
OOP-DON-PR-611003
O6'-DON-PR-611D0I
ORP-DGN-FR-6HDOI
OEP-DON-FR-DG03
OEP-DGN-FR-DG0I
OEP-DON-FR-DO03
OEP-DON-FR-DW02
OPP-DON-PR-DO01
OEP-DON-PR-DOOI
OP-DON-FS-D003
OEP-DlN-R- 6HW2
OEP-D0N-FR-6HD02
OEP-DON-FR-6D03
AFW-TDP-FS-PW2
AFW-TDP-PS-PW2
APW-TDP-FS-PW2
AFW-TDP-FS-PW2
AIW-TDP-FS-FW2

AFW-TOP-MS-Pw2
AMw-TDP-rR-2P'11R

*q2
1.3E-02
136-4)2
1.3R-02
1.39-42
1.30-02
13R-02
136-2
13E-02
13E-2
13E-02
133E4
139-02
1.39-02
133-02
1.3B-02
13E-02
3JE-02

1.36-02
S.9E-03
S.9E-0

3.96-4

8.9E-3
.9R-03

3.9603
3.96-0

512
3.66-0
3.16-E
3.1E-03
2.48-03

2.AR-0
2.46-03
2.4E-03
6.46-0'
6.06-0
6.06-04
6.OR-04

6.0-04'
5.36-0
2.27n4
2.0OE-0
1.92-0
1.96-04
2.69-04
I4J-04
1.47E-
1.42-4
1.3E-0
1.26-04
9.59-05

Aql *q2

1.7E-M
1.7E-04
1.7E-0
1.78-04
1.7R-0
1.76-4
1.76-04
1.76-04
1.7E-04
1.76-04
1.7R-4
1.76-04
1.78-0
1.76-04
1.7B-04
1.78-0
1.7R-M
1.76-04
1.7E-04

1.26-4
1.29-04
1.2E-O

1.2S-04
1.2R-0
1.2R-N

Ac
6.26-07

5.3E-7
4.22-07
4.20-0
4.2p.-0
4.26-07
4.2-07
1.12-07
1.09-07
1.06-07
1.dO-07
3.06-07

3.019-07
3.36-0
3.40-0

3.36-01
3.09-01
2.36-0
1.6R-m

1.5G-0

1.16-4

-f - _ .- . -s L -. :: * s . . . .... . ..... . ..................... _ i-ig; R . -. .......... .- .8 .J ; t . .'llull~~~I W________E



EFFECTIVE OVERHAUL IN TERVAL = 18 MONTHS

Pant A TIRGALPX - MOD 3 / 18 MO. ,
20-Oct-89 TOP SINGLE CON1TREUTORS
04:37 PM

Total AC 3.CE-04

Rank Compoomet Name *ql Sl1 C
I HPI-CKV-FT-CV225 3.3E-02 2.1E-03 6.9E-05
2 HPI-CKV-FT-CV25 3.3E-02 1.4E-03 4.6E-05
3 HPI-CKV--T.-CV410 3.36-02 1.48-03 4.68-05
4 ACC-CKV-FT-CV14 3.3E-02 5.01-04 1.6E-05
5 ACC-CKV-PT-CV147 3.36-02 5.01-4A 1.6Q-05
6 ACC-CKV-FT-CVI3O S.iII-02 5.0of-04 Inlflaos
7 ACC-CKV-FT-CVI28 3.3R-02 5.OR-04 1.66-05
S llPl-Mov-Fr 3.3E-02 3.46-04 1.IE-05
9 OEP-DON-FS-WOIl 3.38-02 2.36-04 7,7E-06

10 LPI-MDrFrs 3.36-02 2.26-04 7.4E-6
I1 OEP-DCN-FR-6HDOI 3.3E-02 2. E-04 7.0E-06
12 LPR-MOV-FT 3.3E-02 1.31-04 4.3E-06
13 OEP-DON-FS-DO03 3.3E-02 1.3E-"4 4.1E1-06

14 OEP-DWN-FS-DGO02 3.3E-02 1.3E-04 4.1E-0
IS OEP-DON-FR-6HD03 3.3E-02 1.28-04 4.OE-06
16 0FP-DGN-FR-6HDG2 3.3E-X'? 1.IE-04 3.5E-0
17 HPI-MOV-FT-1350 3.3E 02 6.7E-05 2.2E-06
1i CVC-MDP-FR-2AlHR 3.3E-02 6.7E-05 2.2E-06
19 OEP-DON-FR-DOOI 3.3E-02 3.8E-05 1.2E-06
20 AFW-TDP-FS-FW2 3.3E-02 2.9E-05 9.56-07
21 AFW-MDP-FS 3.3E-02 2.6E-05 3.71-07
22 LPI-MDP-FS-SIIB 3.3E-02 2.5E-05 8. 1-07
23 LPI-MDP-FS-SIIA 3.3E-02 2.5-05 S.I6-07
24 LPR-MOV-FT-1162f 3.3f02 2.lIrOS 6.9f-07
25 LPR-MOV-IT- 1862A 3.3E-02 2.1E6-5 6.9E-07

t~~~~w~~~~hil>~~~~~A bh .,4 w.jusb, f i ......................it r
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EFFECTIVE OVERHAUL NMRVAL - 18 MONTHS

Plant A

20-Oct-39
04:41 PM

TIRGALEX - MOD 3 / 18 Mo.
TOP DOUBLE CONTRIBUTORS

Total AC - 6.45-05

Ranl

2
3
4
5
6
7

9
10
Il
12
13
14
1S
16
17
to
19
20
21
22
23
24
25

Component N me
OFP-DWN-PR-6HDW3
Ol!P-DON-PS-DO01
OEP-DON-PS-DOOI
ORP-DON-PS-DOOI
OEP-DON-PS-DW02
OEP-DWN-PS-DW01
OEP-DON-PS-DO03
OEP-DGN-FR-6HW02
LPR-MOV-Fr-1962A
LPR-MOV-FT- I 62A
LPI-MDP-PS-SIIB
LPR-MOV-FT-1862B
LPR-MOV-Pr- I 1o901
LPR-MOV-FtT-1628
LPR-MOV-Fr-186OA
LPR-MOV-Fr-lt60A
LPR-MOV-FT-1862A
LPI-MDP-FS-SIIA
HPI-MOV-FT-I 115B
UPI-MOV-FT-I I 15C
CPC-MDP-FS-SW lOB
LPI-MDP-FS-SIIB
LPR-MOV-FT-1860B
LPR-MOV-FT-IS62A
LPR-MOV-PT-I162B

Aql

3.3E-02
3.3-.I02
3.3F-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3m-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02

Component Name
OEP-DWN-FR-6HDWI
OrMP-DON-PS-D002
OEP-DON-PS-DW03
OEP-DON-FR-6HDW3
06P-DWN-FR-6HDWI
OEP-DON-FR-6HWD02
OEP-DON-PR-6HDOI
OEP-DGN-FR-6HDWI
LPR-?.lOV-Fr-ldOB
LPI-MDP-FS-SIIB
LPI-MDP-PS-SIIA
LPI-MDP-PS-SIIA
LPR-MOV-1T-1 390A
LPR-MOV-Fr-1860A
LPI-MDP-PS-SI I B
LPR-MOV-Fl-1860B
LPR-MOV-Fr-19628
LPR-MOV-FT-1860B
HPI-MOV-FT-I I1SD
HPI-MOV-PT-II 15E
CPC-MDP-FR-SWA3H
LPI-MDP-FR-A21HR
LPl-MDP-PR-A21HR
LPI-MDP-FR-B2tHR
LPI-MDP-FR-A21HR

A q2
3.3E-02
1.38-0
3.3-02
3.3£-02
3.38-02
3.3-02
3.3E{-2
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.35-02
3.3,E02
3.3E-02
3.3E-02
3.3E-02
3.3E-2
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3C-02
3.3E-02

812
3.6E-03
3.1R-03
3.15-03
2.46-03
2.49-03
2.4E-03
2.4E-03
2.4E-03
I.SE-03
1.5E5-
1.55-03
.SE-03

1.5S-03
1.5E-03
1.5Q-03
1.5E-03
I.SE-03
1.55-0
M.4E-03
1.4E-03
1.d9-03
1.0E-03
1.0E-03

I.QE-03
1.0E-

Aql Aq2
I.IE-03
1. 5-03
1.15-03
t. 1E-03
1.1-0
1.IR-03
1.15-03
1.IE-03
1.IE-03
1.IE-03
1.15-03
1. IE-03
1.11-03
1.15-03
1. IE-03
1.IE-03
1.1E-03
1.15-03
1.1E-03
1.IE-03
1. 1I-03
1.IE-03
1.IE-03
1. 12-03
1. I E-03

AC

3.9E-06
3.3E-06
3.39-0
2.69-0
2.65-0
2.65-06
2.6E-06
2.6E-06
1.6E-06
1.6E-06
1.69-06
1.6F-06
1.6E-06
1.6-06
1.6E-06
1.6E-06
1.6E-06
1.6E-06
I.SE-06
1.5E-0
1.1I-0
1.1E-06
I.tE-06
.1E-

L. IE-06(

UE _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. e C_



CtN¶IBUTORS FOR
PLANT A

EFFECTIVE OVEEAU!, INTERVAL = 72 MONYh

.-¶r �e

3,�.

p
�*

4a

I
U

so



Plant A
20-Oct-89
03:14 PM

EFFECTIVE OVERHAUL INTERVAL = 72 MONTHS

TIRGALEX / 72 MO. i
TOP SINGLE CONTRBUTORS

Total AC- 3.3E04

I s

UC

Rank

2
3
4
5
6
7
a
9

10

I1
12
13
14
iS
16
17

Is
19
20
21
22
23
24

25

Component Name
HPI-MOV-FT
OEP-DWN-FS-DW01
OF.P-DON-FR-6HDG I
LPR-MOV-FT
OEP-DON-FS-D0W02
OEP-DCN-FS-W03
OEP-DWN-FR-6HDW3
OEP-DON-FR-6HD02
HPI-MOV-FT- 1350
OEP-DWN-FR-DGW0
AFW-TDP-FS-FW2
LPR-MOV-FT- 1 862A
LPR-MOV-FT- 1621
LPR-MOV-F, - I RM60
LPR-MOV FT-1960A
OEP-DCIN-FR-D(103
OEP-DGN-FR-DG02

LPI-MDP-FS
PPS-MOV-FT- 1535
AFW-TDP-FR-2P6HR
LPR-MOV-FT- I 9011
LPft-MV*--rT-lto"A
CVC-MDP-FR-2A IHR
HPI-MOV-FT-1 I tSE

HPI-MOV-PT-1115

A ql

1.9E-01
l.9E-01
I.9E-O1
1.9E-01
1.9E-01
1.9E-01
I.9E-0O
1.92-01
IS.9E-0
1.9E-01
1.4E-01
I .9E-01
1.9E-01
I.9E-01
1.9E-01
I.9E-01
1.9E-01
1.2E-02
1.9E-01
1.4E-01
1.91-01
1.Yt-ol
1.2E-02
1.9E-01
1.9E-01

SI'
3.4E104
2.3E-04
2.1 E-04
1.3E-04
1.3E104
1.3E-04
1.2E-04
I.IE-04
6.7E2-S
3.SE-OS
2.9E-05
2.1E-O5
2.1E-05
2. 1 E-05
2.1E-05
2.0R-05
2.0E-05

2.2E-04
9.5E-06
1.IE-05
4.56-06
4.sl-om
6.7K-05
4.1E-06

4.1E-06

AC
6.4E-05
4.4E-05
4.0E-OS
2.SE-05
2.4E-05
2.4EK-S
2.33-05
2.0E-05
1.3E-05
7.2E-06
4. 1E-06
4.OE-06
4.0E-06
3.9E-06
3.9E-06
3.E-06
3.7E-06

2.6E-06
I.tE-C6
1.6E-06
3.5r-07
3,5n-07
7.32-07
7.8E-7

7.82-07

IW 24'

I

til
4



;
i ?" , . -�., w.:.:."f.i, .. ..
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EFFECTIVE OVERHAUL INTEMVAL = fl MONTHS

TIRGALEX / 72 MO. i
TOP DOUBLE CONTRIBUTORS

PInt A

20-oet-a9
03:17 PM

Totl aC- 1.46-03

cm

Rank
1
2
3
4
5
6
7

9
10
I11
12
13
14
is
16
17
1I
19
20
21
22
23
24
25

Component Name
OEP-DGN-FR-6HWD3
OEP-DGN-FS-DC0I
0EP-DGN-FS-DO0I
OEP-DGN-FS-DW03
OEP-DWN-FS-DW01
OEP-DGN-PS-DW02
OEP-DWN-FS-DGW0
OEP-DWN-FR-6HDU2
LPR-MOV-FT-1t62B
LPR-MOV-FT- I 862A
LPR-MOV-FT-1862A
LPR-1 IOV-FT-1 360A
LPR-MQ;V-PT- 13909
HPI-MOV-FT-1 115B
HPI-MOV-FT-1115C
OEP-DGN-FR-DGOI
OF.P-DON-FS-DW03
OEr-DON-FS-DW02
OEP-DWN-FS-DW0!
0EP-DWN-FS-DGW0
OEP-DWN-FR-DG02
OEP-DGN-FS-DGO02
OEP-DWN-FR-6HDW3
OEP-DGN-FS-DC;01
OEP-DON-FS-DW02

Aql

1.9E-01
I.9E-01
1.9E-01
1.9E-01
I.9E-01
l.9E-01
1.9E-01
1.9E-01
1.9E-01
1.9E-01
L9E-01
1.9E-01
1.9E-01
1.9E-01
1.9E-01
1.9E-01
1.9E-01
1.9-0 1
1.9E-01
1.9E-01
1.9E-01
1.9E-01
1.9E-01
I.9f-01
1.9E-01

Component Name
OEr-DGN-FR-6HDGI
OEP-DGN-FS-DG03
OEP-DGDN-FS-DO02
OEP-DG.N-FR-6HD I
OEP-DON-FR-6HWD2
OEP-DGN-FR-6HD I
OEP-DWN-FR-6HDG3
OEP-DWN-FR-6HD I
LPR-MOV-FT-1860A
LPR-MOV-FT-I 9620
LPR-MOV-PT-13609
LPR-MOV-FT-1860B
LPR-MOV-FT-1890A
HPI-MOV-FT-1 I 15D
HPI-MOFV-T-l l15E
OEP-DGN-FR-DG03
OEP-DON-FR-DGOI
OEP-DGN-FR-D01l
OEP-DON-PR-DW02
OEP-DWN-FR-DW03
OEP-K;N-FR-DGOI
OEP-DGN-FS-DG03
OEP-DWN-FR-6HD02
AFW-TDP-FS-FW2
OEP-DON-FR-6HD03

a q2
1.9E-01
I.9E-01
1.9E-01
1.9E-1
1.96-01
I.9E-01
I.9E-01
I.9E-01
1.9E-01
1.9E-01
1.9E-01
1.9E-01
1.9E-01
1.9E-01
1.9E-01
I.9E-01
1.9E-01
1.9E-01
1.9E-01
I.9E-01
.9-E01

I.9E-01
1.9E-01
1.4E-01
1.98-01

S12
3.6E-03
3.1 E-03
3.1E-03
2.4E-03
2.4E-03
2.4E-03
2.4E-03
2.4E-03
1.SE-03
1.5-03
1.5E-03
1.SE-03
I.SE-03
1.4E-03
1.4E-03
6.4E-04
6.0E-04
6.0E-04
6.06-04
6.0E-04
5.8E-04
2.2E-04
2.0E-04
2.6E-04
1.9E-04

*ql q2
,3.6E-02
3.6E-02
3.6E-02
i.6E-02
3.6E-02
3.6E-02

3.6E-02

3.6E-02
3.6E-02
3.6E-02
3.6E-02

i66-02
i6E-02
3.6E-02
3.6E-02
i.6E-02
3.6E-02
3.6E-02
3.6E-02'3.6E-02

3.616-02
12.7E-02
3.6E-02

*C

1.3E-0
1.IE-04
1.11-04
3.1E-05
3.3E-05
1.SE-0S
3.8E-OS
3.7E-05
5.4E-05
S.4E-05
5.46-5
S.4E-0
5.4E-OS
4.9g-OE
4.91!-0C
2.3E-05
2.2E-0S
2.26-05
2.2E-OS
2.2E-05
2. 1E-0S
7.8E-06
7.1E-06
7.OE-6
6.9n-06

I



EFCV OVERHAUL INTRVAL = 72 MONTHS

TIRGALEX - MOD I 72 MO.
TOP SINGLE CONTREBUTORS

Plant A
20-Oct-89
03:18 PM

Total C- 4.1h-04

Rank

2
3
4
5
6
7

9
10
11
12
13
14
Is
16
17
18
19
20
21
22
2A
24
25

Compomet Name
OEP-DWN-FS-W01
HPI-CKV-FT-CV225
OEP-DWN-FR-6HWD
HPI-CKV-FT-CV4 10
HP[-CKV-rt-CV25
OPtP-DN-1S-4M03
OEP-DON-rS-Dm02
OFP-DON-FR-6HD03
HPI-MOV-PT
OEP-DON-FR-dHDO2

LPI-MDP-FS

ACC-CKV-FT-CV128

ACC-CKV-rr-CVl41
ACC-CKV-FT-CV130

ACC-CKV-FT-CV147
LPR-MOV-FT
OEP-DWN-FR-DG01

HPI-MOV-FT- 1350

AFW-TDP-FS-FW2

CVC-MDP-FR-2AIHR

OEP-DGN-FR-DG03

OEP-DON-FR-DW02
APWv 1 n1 1 11-114*slif
AFW--MDP-PS
LPI-MDP-FS-SI IB

a& qt
1.91-01
2.0E-02
1.9E-01
2.0E-02
2.0f-02
1.9r. 61

I rIN-0

' j'-02

2.0E-02
2.OE-02
2.E1-02
6.3E -02
1 9E-01
6.3E-02
I.4E-01
S.RE-02
1.9E-01
1.9E-0t
1.41k-01
S. 8-02
5.SE-02

St
2.3E-O4
2. 1E-03
2.1h-04
1.4E-03
.4A-03
.3E-04

;.3E-04
i.2'R-04
3.46-0

IIE04
2.2E-04
S.OE-04
5.0E-04
5.OE-04
S.OE-04
1.3E-04
3.BE-05
6.7E-05
2.9E-05
6.7E-0S
2.0E-05
2.01-05
I, fn-01

2.6e-05
2.56-05

*C
4.4E-05i
4.2E-05

2.RE-0
2.811-05
2.40-03
2.4E-0
2.311-S'
2.26-05
2.0E-OS.

1.3E-05
1.0E-0O
1.0E-05
I.06E-05
1.0E-OS
8.3E406
7.2E-06
4.2E-06

4.1E-06i

3.9E-06

3.E-06
3.7E-0

1.5E-06
1.4E-06

p�

's., *.
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I
EFFCTIE OVERHAuL iNERVAL = 72 MONTHS

Plant A
20-Oct-89
0):16 PM

IROALEX -MOD I / 72 MO.
TOP DOUBLE CONTRBUtO

i i

Total aC- 1.18-03

Rank Cnmpnnent Name
I 01rr WIxN 1'R-6tLIX)
2 OEP-DWc-FS-DGOI
3 OFP-DGN-FS-DW01

4 OEP-DGN-FS-DG01
S OEP-DWN-FS-DG01
6 OEP-DGN-FS-DG03
7 01P-rXIN-FS-DC02
a Or.P-DoN-PR-611r)2
9 OEP-DGN-FR-DGW0

10 OEP-DGN-FS-DG03

I I01P-DGN-FS-DW01
12 OEP-DGN-FS-DG02
13 0EP-DWtN-FS-DG01
14 OEP-DGN-FR-DG02
15 OEP-DGN-FS-DO02
16 OEP-DGN-FR-6HDG3
17 OEP-DGN-FS-DW01
18 OEP-DGN-FS-DG02

19 OEP-DWN-FS-DG03
20 OEP-DGN-FR-6HDWI
21 LR -MOV- t-I162A
22 I.PR-MOV-FT-l1fs2A
23 LPR-MOV-FT-11629
24 LPR-MOV-Fr-19908

25 LPR- MOV-Fr-I860A

aql
1.9"-01

I.9E-01
I.9E-01

I.9E-01
I.9E-01
1.9E-01
1.91-01
1.9E-401
I .9E-01
I.9E-01

1.9p1-Ct
1.9F,-01

I.9E-01
I.91E-01
I.91E-01
I.9E-0I
.91E-01

I.9E-Oi

i.9E-01
I.9E-01
6.111-2
6.3F.-02
6.3E-0

6.3E-02

6.3F-02

Conpomdi Name
olip-MXIN PR-61VDG
OEP-DGN-FS-DG02
OEP--oGN-r3-DC03
OEP-DGN-FR-6HDW3
OEP-DGN-FR-61W2
OEP-DWN-1R-6HDGI
011P-DON-FR-6ot I
Or P-DON-PR-61f! I
OFP-DCN-FR-DG03
OEP-D0N-"-DG01
OP-DGN-PR-DG02
OEP- DON-FR-DGOl
OEP-DGN-FR-DG03
OEP-DWN-FR-DOOI
OEP-DGN-PS-DCX03
OFP-DGN-FR-6HD02
AFW-TDP-FS-FW2
OEP-DWN-FR-6HDG3

OEP-DGN-FR-6HWD2
AJW-TDP-FS-FW2
LPt MoV-PT-126211
LPR-MOV-lT- I on
' PR-MOV-PT-1860A
LPR-MOV-FT-I190A

LPR-MOV-Fr-116O1

Aq2
1.911-01
1.9E-01
1.9E-01

1.9E-01
1.9E-01

I.9E-01
1.9-61
1.9-01
19E-01
.91E-01

1.91-01
1.9p1-01

1.9E-01
1.9E-01
1.9-01
1.9E-01
1.4E-01

1.9E-01

1.9E1-OI

I.4E-0I
6.R-02
6.3P.-02
6.3E-02

6.3E-02

6.3fl-02

812
3.6ft-0
3.M1E-03
3.1E-03
2.4E-03
2.41-03
2.4E-03
2.4ft-M
2.49-0
6.4E-04
60E-
6.011-
6.0ri-04
6.0E-0
S.AE-
2.2E-04
2.01E-
2.6E-0
1.9E-0
1.9-04
2.413-0
1.5fl-0
1.511-03
L.SE-03
I.SE-03

;.5R-M

aqt aq2
3.R1-2
3.6E-02
3.6-02
3.6E-02
3.6E-2
3.6E-02
3.61-M

', 3.611-02

3.61-02
3.6E-023.611-0

3.6E-M

3.61-02
3.611-02

2.7E1-023.611-2

3.6Ei-02
2.7E-2
4.0Q-0
4.0F.-03

* 4.0E4-3
4.011-3
4.011-03

*C
1.311-Bt
I.IE-
1.1I.-E
$.3F-SE
3.tE-05
.tE-05
IRo-S

3.71-05
2.3R-0
2.2E-0S
2.2R-05
2.211-OS
2.2E-05

1IE-05
7.81-06
7.1E1-6
7.0E-06
6.9R.-06

6.9E-06
6.4E-
6.0n-06
6.01-0
6.01-M06
6.0E-06

6.06-0

C', .y.

, Af-

tI

l vf t -

I is f rt
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EPFECTIE OVERHAUL IN IRVAL =77 MONTHS

MAn A TRGALEX - MOD 2172 MO.
1 ( 20.-o29u TOP STMLB CONTRITrORS

01:70 PM, s. 7

ToWl AC- 2.59-4.

Rest C.npmw Nam Aql 1 I ; -&

I OFP-DON-FS-DG0t 2.16-01 2.39-0 4.9E6-,05
2 OEP-DON-FR-6HD1- 2.1E-01 2.16-04 4.SE6-05 k .
3 OEP-DGN-FS-DK03 2.IE-01 IJE-0 2.66-05
4 OEP-DrN-FS-D002 2.11-01 1.3E-04 2.6E:-0
S OEP-DGN-FR-6HDG3 2.11-01 1.2E-04 2.66-05
6 OEP-DGN-FR-GHDG2 2.16-01 .1E- 2.26-0-
7 OEP-DGN-FR-DO0I 2.16-01 3.E-05 7.9E606
t HPI-MOV-Tr 2.1E-02 3.41-0 7.1E3-06
9 0EP-DGN-FR-DG03 2.1E-01 2.0E-05 4.23-06

10 OEP-DGN-FR-DG02 2.1E-01 2.06-05 4.1E3-06
I1 APW-TDP-FS-FW2 1.43-01 2.9E-05 4.1E3-06
12 LP1-MDP-l1S 1.6rF-m 2.2E-0 3.SE6-06
13 LPR-MOV-Fr 2.1E-02 1.3E-04 2.3E406
14 Hrl-CKV-FT-CV225 7.96-04 2. E-03 1.7E-6-

IS AFW-TDP-FR-2P6HR 1.46-01 I.IE-05 O.6E-06
16 HPI-Mov-Fr-T350 2.IE-02 6.76-05 1.4E-06
17 HM-CKV-PT-CV410 7.96-04 I.4I-0 I.36-0
I I1Pl-CKV-PT-CV25 7.9E-0 1.4E03- I.IE-06
19 CVC-MDP-FR-2AIHR 1.6-E02 6.7E-05 L.3E-06
20 LPR-MOV-FT-1l62B 2.13-02 2.IE-05 4.46-07
21 LPR-MOV-FT-1962A 2.6-02 2.E-05 4.4A67
22 LPR-MOV-Fr-IN6OB 2.1E-02 2.1 -05 4.41-07
21 IPR-MoV-rr-13i*A 2.11-0 2.1R-05 4.4h-07
24 AI'W-MD-rs I .an 2.6-0 4.26-07
25 ACC-CKV-Fr-CV145 7.96-04 5.01-04 3.91-07

,,S,.
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EFFECTIVE OVERHAUL INTERVAL " 72 MONTHS

PlntA TIRGALEX - MOD 2 /72 MO.
j 2 -Ocst9 TOP DOUBLE CONTR UTORS

! ~~03:21 PM , ''

Total AC 1.2E-03

Rank Comrmoeent Namne AqI Component Ntme q2 S12 ql *q2 aC iC;'.
I OEP-DO-NR-4H-D 3 2.1E-01 0EP-DWN-FR-6HDW 2.1E-01 3.6E-03 4.4:-02 1.46E-0
z ORP2-4N-PS-D002 2.10-01 OrPDON-R-DOOI 2.10-01 2.4-03 4.46-02 1.r-.4.
3 OEP-DGN-FS-DOOI 2.1E-01 OEP-DON-PS-WD02 2.16-01 3.1E-03 4.4e-M 1.9-04N
4 OEP-DON-FS-DO02 2.1h-01 OFP-DON-FR-6HD03 2.1E-01 2.4E-03 4.4E 02 1.1-041
7 OEP-DWN-FS-DG01 2.1E-01 0EP-DGN-FR-6HDW2 2.1E-01 2.4E-03 4.4k-02 1. 1 -04

6 OEP-DGN-FS-DG0I 2.13-01 OEP-DGN-FR4HDO3 2.E-01 2.46-0 4.4EiO2 1.116-04

7 OEP-DWN-FS-DG03 2.1E-01 OEP-DON-FR-6DHO 2.1E-01 2.4E-03 4.4)t-02 I.IE-04
1 OEP-DON-FR-6HD 2 2.I1-01 OEP-DWN-FR-6HD1 2.1E-01 2.46-03 4.41-02 1.1E-04
i9 OEP-DaN PR-WDOI 2.1A-01 OEP-DON-PR-D003 2.11-01 6.40-04 4.4tl-02 2.76-05

10 OEP-DWN-FS-DO03 2.1E-01 OEP-DWN-FR-D012 2.1E-01 6.0E-04 4.4E-02 2.7E-05
13 OEP-DGN-FS-D01 2.1E-01 OEP-DGN-FR-DW03 2.1E-01 6.0E-04 4.43-M. 2.7E-05
12 OP-DGN-FS-D00I 2.1E-01 OEP-D0WN-R-DGD2 2.1h-01 6.06-4 4.4E-02 2.76-05
13 OEP-DON-FS-DG02 2.1E-01 0EP-DWN-PSR-D01 2.1E-01 6.2E-04 4.4E-02 2.7E-05 .:

14 OEP-DON-FR-HD02 2.1E-01 OEP-DON-PR-DG01 2.1E-01 5.0E6-4 4.4E-02 2.6E-05
17 OTP-DON-FS-D002 2.1h-01 OEP-WtN-PFS-WD03 2,1E-01 2.296-4 4.4E-02 9.7E-06
16 0RP-DWN-PR-6HDG3 2.1R-01 0PP-D()N-PR-6HtDG2 2. 1 t-01 2.OIR-04 4.49-M 2ARP.4 M
17 OrP-DON-PS-wo03 2.1E-01 OEP-DGfN-PR-6HD02 2.16-01 1.968-0 4.46-02 3.5E0
19 OEP-WON-FS-W02Z 2.1E-01 ORP-DEON-PR-6111)(3 2.1B-01 IARl-0 4A4102 I.SR .m

19 OEP-DWN-FS-DOOI 2.16-01 AFW-TDP-PS-PW2 1.4E-01 2.6E-04 3.0E-02 7.AE-06

20 OEP-DGN-FR-6PS r 2.1E-01 AFW-TDP-FS-FW2 1.4d-01 2.4E- 3.61-02 .2E-06'
21 OEP-WN-FS- 62 2.1E-01 AFW-TDP-PS-FW2 1.41101 1.4E-4X 3.9-02 4.2E-06
22 OIIP-DON-PS-D003 2.1R-01 AI'W-TDP-P3-2 1.46-01 1.4h4 3.69-02 4.2R-06
23 OEP-DGN-FR-6HD03 2.1I-01 APW-TDP-PS-PW2 1.49-Ol 1.36-04 J.?9-02 3.9.-06

24 OEP-DON-FR-6HD02 2.1E-01 APW-TDP-PS-MW2 1.4E-01 1.2B-04 3.06-02 3.7R-06 3

25 OEP-DON-FS D001 2.11-01 AFW-TDP-PR-2PdHR 1.46-01 9.53-0 3.09-O2 2.AE-06



EFFECTIVE OVERHAUL ITRVAL = 72 MONTHS

TIRGALEX - MOD 3 / 72 MO.
TOP SINGLE CONTrIUtroRs

Plant A
20-Oct-19
04:03 PM

Toat C'- 4.1-03

-a

Rank
I
2
3
4
5
6
7
9
9

tO
I I
12
13
14
is
16
17
1I
19
20
21
22
23
'4
25

CompeflI Nome
HrPT-CKV-FT-CV225
HPI-CKV-FT-CV25
HPI-CKV-FT-CV4 10
ACC-CKV-FT-CV 145
ACC-CKV-FT-CV 147
ACC-CKV-VT-CV130
ACC-CKV-rT-CV 121

HPI-MOV-PT
OEP-DWN-FS-DWOI
LPI-MDP-FS
OEP-DGN-FR-6HDD I
LPR-MOV-FT
OEP-DWN-FS-DG03
ORP-Da N-FS- D002

OEP-DWN-FR-6HDW3
O1~P-DaN-rR-6v1 02
Bpt-Mov-PT- 1350
CVC-MDP-PR-2A I HR
OEP-DON-FR-W301
AFW-TDP-PS-PW2
AFW-MDP-FS
LPI-MDP-FS-SIIB
LPI-MDP-I'S.-SllA
IJ'fl-Mnv-rT- I M7n
LPR-MOV-FT-1162A

AqI

5.39-01
5.36-01
5.3E-01
5.3E-01
5.3E-01
5.3R-01

S.38-01
5.3E-01
5.3E-01
5.3R-01
5.3n-01
5.3E-01
5.36-01
5.39-01
5.3E-01

5.3t-01
5.31-01
5.3E-01

S.3.-0I
5.38-01
5.3E-01

5.31-01

S1
2.19-03
I.4E-03
1.41-03
5.0E-04
5.01-04
5.01-04
5.0!!-04
3.4-04
2.3E-4
2.21-04
2.1 -04
1.3E-04
1.3E-04
1.39-04
1.2E-04
I.*19-04
6.711-05
6.7E-05
3.tE-05
2.9.-OS

2.66-OS
2.5S-05
2.59-0S
2. 1 -01
2.16-05

AC

1.19-03
7.39-04
7.3E-4
2.6E-4
2.6E-04
2.6r -04
2.6R-04
1.13-04
1.2E-04
1.26-0
1.19-04
6.9E-05
6.6E-05
6.61-OS
6.4E-05
5.6na
3.SE-05
3.SE-0

2.0E-05
1.SE-05
'1.48-05
1.36-OS
1.3I-OS

1.1n-OS

5.

1i*

A

t.

. ,

I i
_ _ - I

.... i I ,. I -.. I__ : i_ __r ,



EPFECTIVE OVERHAUL INTIRVAL = 72 MONTHS

TRGALEX - MOD 3 72 MO.
TOP DOUBLE CONTRmLWORS

Plant A
20-Oet-89
04:04 PM

Total &C- 1.611-02

(Aon

Rank

2
3
4
5
6
7
a
9

to
10

12
13
14
is
16
I1
18
19
20
21
22
23
'.4
25

Component Name
OE1P-DON-FR-611003
ORP-DON-FS-DG0I
o01P-DON-Fs-D001
0EP-DGN-FS-DG0I
OEP-DON-FS-D002
OEP-DON-FS-DOOI
OEP-DON4-FS-D003
0EP-l)0N-FR-6HDG2
LrR-NM.OV-FT-I1462A
LPR- ?%40V-PT-I962A
LPI-MDP-FS-SIIRB
LrR-M0V-FTr-t8 62B
LPR-MOV-PT-I390B
LPR-MOV-PT-I8620
LPR-MOV-FT-1 860A
LPR-MOV-1IT-I 180A
LrIM-MOV-1T-1862A
LPI-MDP-FS-StIA
HP[-MOV-FT- IIIS1B
HlPI-M V-17T-11151C

CPC-h,' 'jP-FS-SWIl0B
LPI-MDP-FS-STIB
LPR-MOV-rFT- I1960
*ai~v-Mov.-rT- 18n2

LPR-MOV-FT- I 62B

Aql
S.311-01
5.3E-01
5.3E-01
5.3E-01
5.3E-01
S.3E-01
5.3E-01
S.3E-01
5.11r-01
5.3E-01
5.3E-01
5.31E-01
5.3E-01
5.3E-01
5.31-01
S.3.-Ol
5.311-01
S.3E-01
5.31E-01
5.3E-01
5.3E-01
5.3E-01
5.311-01
3.3LT-01
5.311-0

Colmpont Nome
OEP-DON-FR-6HD I
0RP-l)N-rq-D002
OEP-DON-FS-DW03
OEP-DWN-FR-6HWD3
OEP-DGN-PR-6HD0 I
OEP-DON-FR-61tD02
0EP-DGN-PR-6HDOI
OEP-DON-FR-6HDO I
L.1R-MOV-Pv- 18601
LPI-MDP-PS-SIIB
I .Pt-MDP-FS-SI 1 A
LPI-MDP-FS-SIIA
LPR-MOV-PT-1890A
LPR-MOV-PT-IR60A
LPI-MDP-FS-SiI 1B
l.lR-MOV-rT- l 8(n
LPR-MOV-PT- 1t620
LPR-MOV-Fr-I860B
HPI-MOV-FT-IIISD
HPI-MOV-FT-l 111SE
CPC-MDP-FR-SWA3H
LPI-MDP-FR-A21HR
LPT-MDP-1R-A2111R
LPI-MDP-PR-02111R
LPI-MDP-PR-A2lHk

A q2
5.3E-01

.3R1-1
5.3E-01
5.3E-01
5.3E-01
5.3E-01
5.3E-01
5.31E-01
3.311-ol
5.3E-01
S.3E-01
5.3S-01
5.3E-01
5.3E-01
5.311-01
5.3ft-01
5.3E-01
5.3E-01
5.3E-01
5.3E-01
5.3E-01
S.3£-01
5.3R-01
5.311-01
5.31-01

S12
3.6-03
3.111-03
3.1 E-03
2.4E-03
2.41E-03
2.41E-03
2.46-03
2.M1E-03
1.51-03
1.5EM-03
1.5E-03
1.5E-03
1.SE-3
1.5E-03
1.5E-03
1.Sn-0o
1.51-03
I.Sh-03
1.41E-03
.41E-03

1.OE-03
1.OE-03
1.0R-03
1.08-03
1.0h-03

Isql &q2
2.AR-01

2.811-01
2.tE-01
2.3E-01
2.tE-01
2.8E-01
2.tE-01
2.18-01

2.8E-01
'2.AE-01

2.81-012.81-01
Q2tE-012.t11-01
2.8E-01

2.8E-01
2.tE-01
2.8E-01
2.8E-01
2.81-01

2.J1-01

2.8E-01

9.911-0

6.811-04
6.81E-04
6.81-04
6.31E-0
6.711-0
4. 1 -04
4.111-44
4. 1 E-0
4AR1-04
4.11E-04
4.111-0
4A11-04
4. 1 R-04

4.1IF.-04
4AE1-04
I.81-04
I.3E-01
2.31E-04
2.811-04
2.61104m
2.811-04
2.1-8E-

&
.4I

.

Av� go I 60,11-140
kw .-.0*4w

re.

-W
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EFFECTIVE OVERHAUL INTERVAL TIRGALEX

Plant A TIRGALEX I TIRGALEX
20-Oct-19 TOP SINGLE CONTRIBUTORS
02:54 PM

Total a C- 1.R-05

Rank Compoent Name A*ql 91 *C I
I HP[-CKV-r!-CV225 1.5E-03 2.1 E-03 3.25-06
2 HPI-CKV-FT-CV2S 1.5E-03 1.4E-03 2.1E-06.
3 HPI-CKV-FT-CV410 I.SE-03 1.4E-03 2.1E-06
4 OEP-DWN-FS-DG01 4.4E-03 2.3E-04 1.0E-06 I
5 OEP-DWN-FR-6HW1D 4.4E-03 2.1E-04 9.4E-07
6 ACC-CKV-FT-CV145 1.5E-03 5.OE-.4 7.7E-07
7 ACC-CKV-FT-CV12¶ 1.5E-03 5.0E-04 7.7E-07
3 ACC-CKV- "T-CV147 1.51-03 S.OR-04 7.7R-07
9 ACC-CKV-FT-CV 130 1.SE-03 5.0t-04 7.7E-07

10 AFW-TDP-FS-FW2 2.01-02 2.95-05 S.AE-07
11 OEP-DWN-FS-DW03 4.4E-03 1.3E-04 5.6E-07
12 OEP-DGN-FS-DG02 4.4E-03 1.3E-04 S.65-07
13 OEP-DWN-FR-611U03 4.4E-03 1.2E-04 5.45-07
14 ORP-DON-rPR-M1D02 4.4AM-03 1.15t-04 4.75-07
15 LPI-MLIP-11S 1.65-03 2.25-04 3.7.-07
16 HPI-MOV-l'T 9.1-04 3.41-44 3.1 E-07
17 APW-TDP-rR-2P61IR 2.0E-02 3.1-05 2.3E-07
I OEP-DON-r'R-DOOI 4.4F.-03 3.1E-05 1.7E-07
19 LPR-MOV-Fr 9.1E-04 1.3-04 1.2E-07
20 CVC-MDP-FR-2A1HR 1.6E-03 6.7E-05 l.1E-07
21 OEP-DON-FR-DC;03 4.46-03 2.0E-05 3.AE-0,
22 OEP-D0N-FR-DC02 4.4E-03 2.0E-05 1.7E-0t
23 OEP-CRB-FT-15H3 2.6E-04 2.4E-04 6.35-03
24 HPI-MOV-FT-1350 9.1E-04 6.7E-05 6.1E-08
25 SIS-ACT-FA-SISB 2.83-03 I.SE-0S 4.9E-03

I~~ I,



EFFECTIVE OVERHAUL INTERVAL = TIRGALEX
.1

1i
TROALEX / TRMGALEX

TOP DOUBLE CONTRIBUTORS'
Plant A

20-Oct-89
02:57 PM

Total AC- 9.9E-07

0%

Ronk
1
2
3
4
5
6
7
8
9

10
I1
12
13
14
15
16
17
Is
t9
'A0
21
22
23
24
25

Component Nmwe
OEP-DGN-FR-6HWD3
OEP-DON-PS-DOOW
OEP-DWN-FS-DW01
SIS-ACT-FA-SISB
OEP-DKN-PS-D003
OEP-DWN-FS-DW01
OEP-DON-FS-DWOI
OEP-DON-FS-DG02
OEP-D<GN-FR-6HWD2
AFW-TDP-FS-PW2
ORP-DON-FS-nPo
OEP-DWN-FR-6HD I
AFW-TDP-FR-2P6HR
OEP-WDN-PR-D'301
OEP-DGN-FS-DW03
OEP-DON-FS-DG02
0EP-DWN-FS-DO01
OEP-DON-FS-DW03
OFP-DGN-FS-DG01
OIPP-DON-Pq-1DO02
OEP-DGN-PR-6HDW3
RMT-ACT-FA-RMTSA
OEP-DON-PR-DW02
OEP-DGN-FR-6HDW2
AFW-TDP-FR-2P6HR

A' I

4.4E-03
4.4E-03
4.4A-03
2.RE-03
4.4E-03
4.4E-03
4.4E-03
4.4E-03
4.4E-03
2.011-0
4.41-03
4.4E-03
2.0E-02
4.4E-03
4.4E-03
4.4E-03
4.4E-03
4.4E1-03
4.4E-03
4.4r -03
4.4E-03
2.88-03
4.4E8-3
4.4E-03
2.0E-02

Component N~ng
OEP-DGN-FR-6HDWI
OEP-DON-FS-DW02
OEP-DON-FS-DW03
SIS-ACT-FA-SISA
OEP-DWN-FR-611D I
OEP-DWN-FR-6HD02
OEP-DON-FR-6HD03
OEP-DGN-FR-6HDOt
OP-DGN-FR-6HDO I
AFW-TDP-FS-U2FW2
AFW-TDP-FS-PW2
AFW-TDP-PS-FW2
AFW-TDP- FR-6HRU2
OEP-DON-FPR-DW03
AFW-TDP-FS-FW2
AFW-TDP-FS-FW2
OEP-DGN-FR-DW02
OEP-DGN-F'-DO01
0P-DWN-FR-DW03
OrP-DON-PR-DaOI
AFW-TDP-PS-FW2
RMT-ACT-FA-RMTSB
OEP-DWN-FR-DG01
AFW-TDP-FS-FW2
AFW-ACT-FA-PMP3A

Aq2
4.4E-03
4.4E-03
4.4E-03
2.t3-03
4.41-03
4.4E-03
4.4E-03
4.4E-03
4.4E3-03
2.01-02
2.0E-02
2.0E-02
2.OE-02
4.4E-03
2.OE-02
2.0E-02
4.4E-03
4.4E-03
4.48-03
4.4 8-03
2.0E-02
2.8E-03
4.4E-03
2.0E-02
2.8E-03

S12 '
3.6E-03
3.IE-03
3.1E-03
6.SE-03 i
2.48-03
2.4E-03
2.4E-03
2,4E-03
2.4E-03
8.7E-05
2.6E-04
2.4E-04
3.4E-OS
6.4E-04
1.4E-04
1.4E-04
6.08-04
6.08-04i
6.OE-04

1.3E-04
1.SE-03;j
5.$E-04
1.2E-04':
1.8E-04 !

sql Aq2

2.OE-05
2.08-05
2.0E-05
7.6E-06
2.0E-05
2.0E-05
2.0E-05
2.OE-05
2.0E-OS
4.0E-04
3.38-05
8. 1E-0S

4.0E-04
2.OE-05
3.138-05
1.AE-05
2.08-05
2.0E-OS

2.0E-05
2.0E-05

2.Ott-05
t.R8E-05
7.6E-06
2.0E-05
8.8E-05
5.5E-0S

AC
7.0E-0
6.08-03
6.0E-0t
4.9E-0O
4.11-01
4.tE-0t
4.81-03
4.tE-08
4.81-03
3.5E-Ot
2.31-02
2. IE-08
1.4E-0O
1.3E-0t
1.2E-0t
1.2E-0O
1.2E-03
1.2E-0t
1.2£-0t
1.2n-"
1.2E-0O
'. IE-01
I.1E-08
.IE-03

9.9E-0

I. ..

_ _,>j~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~s,4t.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1



EFFECTIVEg OVERHAUL iNTERVAL TIRGALEX

PlM A TMROALXX - MOD I / TIROAI=
2 9-Oet-3 TOP SINGLE CONTRUBMTRS
03:00 PM

TOWt C 1.19-0I

C _mPom* Name Aql Si C
I HPI-CKV-FT-CV225 1.SE-01 2.IE-3 3.2E-04
2 HT1-CKV-Fr-CV25 1.SE-01 1.4E-03 2.IE9-0
3 HPI-CKV-Fr-CV410 1.5E-01 1.4E-03 2. IE0
4 ACC-CKV-FT-CV130 l.SE-01 5.09-04 7.7E-M
5 ACC-CKV-PT-CV145 I.59-01 5.0O9B 7.7E-0S,
6 ACC-CKV-Fr-CV147 I.SE-0I 5.OE-4 7.79-W
7 ACC-CKV-FT-V128 1SE-01 S.OE-04 7.79-0
I LPI-MDP-FS 3.1E- 2.2E4 1.3-06
9 OEP-DUN-FS-DGOI 4.4E9- 2.3E-4 1.09-0

10 OEP-DCJN-FR-4IID)I 4.4R9- 2. 1IR4 9.4R-7
II APW-CKV-JF-CVIS? 1.9S-01 5.4-0 8.49-07
12 APW-CKV-T-CV 172 1.59-01 S.4-06 3.4-07
13 MSS-CKV-PT-SODHR 1.59-01 4.1E-06 6.2E9-7"
14 AFW-TDP-FS-FW2 2.09-02 2.9E-0S 5.3E-07!
IS OF.P-DN-FS-DX0 4.49-03 1.1-4x 5.6-0
16 OEI'-DGN-FS-DC03 4.4E-M 1.3E-04 5.6E-07
17 CVC-MDP-FR-2AIHR 3.19-3 6.7E-0 5.SE-7
13 OEP-DGN-FR-6HDG3 4.4-3 1.2E-0 S.4E-7
19 OEP-DGN-r-Rl;Do2 4.4-03 I.IE-4 4.7E-!0
20 AFW-TDP-FR-2P6HR 2.OE-2 l.E-05 2.3E-07
21 AFW-MDP-FS .IE-03 2.6E-0 2.IE-47
22 LPI-MDP-FS-SIIB 3.1E-0 2.59-0 2.OE-07
23 LPI-MDP-FS-SIIA 3.19-03 2.5E-0 2.0-07 !
24 0EP-DWN*FR-DGI 4.4-03 3.3e-0 1.7E-
7S AFW MDP-IS-FW3A .lE-03 1.5E- 1.3E0,

| e ~~~~/



- - - l

EFFECI-VB OVERHAUL INTERVAL = TIRGALEX

TIRALX - MOD I J TIRALGi
TOP DOUBLE CONTRIBUTORS

PFlw A

20-ct-"9
0302 PM

Tcdd *C-- 2.35-M

Rank
I
2
I
4
5
6
7
a
9

10
II
12
13
14
is
16
17

19
20
21
22
23
24
25

Co _pmw Ho
APW-TDP-FR-2P6HR
AFW-TDP-FR-2P6HR
LPI-MDP-FS-SlIB
OEP-DON-FR-6HDG3
LPI-MDP-FS-SIIA
LPI-MDP-FS-SIIB
CPC-MDP-FS-SW10B
Orp-DON-FS-DUoo
ORP-DON-P3-DOOI
tiS-ACT-FA-S1lfn

OFP-DON-PS-DOO2
OrP-DON-rS-DOOI
OEP-DON-FS-DW03
OEP-DON-PS-DGOI
OEP-DGN-FR-6HDG2
AFW-TDP-FS-FW2
AFW-TDP-FS.FW2
LPI-MDP-PS-SIIA
Lfl-MDP-PS-SIIB
LPI-MDP-FS-SIIA
LPI-MDP-PS-SIIB
AFW-TDP-FR-2P6HR
APw-TDP-FR-2P6HR
AFw-TDP-FS-FW2

AFW-TDP-FS-FW2

*Aqi

2.0%-02
2.0E-02
3.IE-3
4.4E-03
I.IE-0
3.IE-03
1.IE-03
4.4R-03
4.4F-03
2.35-01
4.45-03
4,4n-
4.4E-3
4.4E-03
4.4E-0
2.OE-02
2.0r%02
3.I 3K-
1. I E-03
3. 35-03
3.3I E5-
2.OE-
2.OE-Q2
2.0E-02
2.0E-02

Cnrnpimm Na
AFW-CKV-FI -CV 157
AFW-CKV-PT-CVI2

LPI-MDP-FS-SIIA
OEP-DGN-FR-6HDGI
LPI-MDP-FR-B2IHR
LPI-MDP-FR-A21HR
CPC-MDP-FR-SWA3H
O5P-fON-PSt-Dm03
OF.P-DWN-PS-DOO2
SM-ACT-PA-S19A
OIRP-DON-PR-6HDOI
OPP-DaN-PR-At6fl8
OEP-DON-FR-GHDO I
OEP-D0N-PR-6HD02
OEP-DGN-FR-6HDOI
AFW-MDP-FS
AFW-TDP-FUn-W2
sMScr-PA-SISTI
SIS-ACr-FA-SISA

LrT-MDP-FR-B24HR

LPI-MDP-FR-A24HR
AFW-MDP-FS-FW3B
AFW-MDP-PS-FW3A

AFW-MDP-PS-FW3B
AFW-MDP-PS-FW3A

Aq2
3.5E-01
1.5E-01
tSAE-m3
4.4E-W
3.15-0
S.IE--

3.IE-03
4.46E13
4.4E-03

4.4R-032.35-03

4.4E-034.AE-03
4.45-04.45-03

I.IE-m
2.OE-02
2.35-03
2.11-03
I.15-03

I.IE-M3.1E-03

I.IE-M1.15-03

S12 jqtaq2
I.E-04 .I-0E

I.35-04 A.1E-03
1.5E-03 .6E-05
3.6E-03 i.E-
1.0E-03 i.6E
I.OE-03 .6E
1.OE-03 .6E
3.1E- 0-
3.1-0 p.
6.&K-03 7.6
2.4R5-3 2.0Q5-
2.45-03 2.05R05
2.45-03 2.oe-0
2.4fi-03 12.0E-05
2.4E5- !2.0E-05
2.2E4 ;1.6E-0
3.7E-0 ;4.0E-04
I.jrv5 - 12.29-M5
1.5E-03 12.2E-05
5.0R-04 6.6-E05
5.0-04 ;6.6E-0O
2.05-04 1.65.-0
2.5E-04 1.6E-04
1.9E-M 1.6E4
1.9E0 1.6E-0

.j;

.1 !

AC
5.59-0
5.55E4Y
9.9E-1
7.05-0

6.6E-1
6.6E-1
6.6E-1
6.5-083
6.05-0
4.9n-M
4.21P.-
4.35-O
4.3R40
4.3E-0
4.9R4M
3.6E4M
3.5S-M
3.4-0
3.4e-0
3.35-0
3.39-01
3.29-0
3.2.-0
3.2E-0
3.2rs-f

I

'. 1. 4- 1
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I
EFFECTPTE OVERHAUL INTERVAL =7 rGALEX

Plbnt A TIRGAL FIX - MOD 2 I TIRGALEX
20-Oct-89 TOP SINGLE CONTITBUTORS
03:07 PM

Total & C- 4.9-S 0

Rank Component Name Aql Si AC
I HPI-CKV-FT-CV225 6.1-03 2.1E-03 1.3E-OS
2 HPI-CKVFrT-CV2S 6.1E-03 1.4E-03 8.4E06!
3 IIPI-CKV-'Tr-CV410 6.11-03 1.48-03 .4R-04:
4 ACV-ECKV-PT* CV130 6.19-43 5.05-04 3. o5-0!|
5 AC(!-C"KV-I'I'-CV 14.1 5.3l-01 3.50504 30R-ohf
nl '(r' tKV-vt(-V147 6.1I5-01 5.0t1-04 inn-oni
7 ACC-CKV-frr-cVl2U 6.A1-03 5.0R-04 3,011-061
1 ORP-MMIN-P'S-l1)301 4.9E-03 2.3R-04 I.li-06'
9 OEP-DGN-FR-6HDOl 4.9E-03 2.1E-04 .OE-M6

10 OEP-DWN-FS-DW02 4.9E-03 1.3E-04 6.2E-07
Il OEP-DGN-PS-DG03 4.9E-03 1.3E-04 6.2E-07*

12 OFT-I1)IN PR-6111X33 4,9E-03 1.2E-04 6.0E-07'
13 APW-T'l)l' 15-IW2 2.01(-02 Z.9t1-05 $,Sfl-07
14 0EP-DGN-FK-6HDW2 4.9E-03 1. IEO4 5.3E-07'
15 LilP-MI)P-1-9 2.21R103 2.21H)M 5,n0R-0
16 AF*-TDP-FR-2P6HR 2.0E-02 I.1E-05 2.3E-01
17 OEP-DWN-FR-DW01 4.9E-03 3.5E-05 1.9E-07
It CVC-MDP-FR-2AJHR 2.271-03 6.7E-05 1.5E-02
10 OP-IXN-FR-DG03 4.9E-03 2.OE-05 9.8q-Ot
20 OEP-fl(1N-FR-D002 4.9s-03 2.0t!-03 9.711-0d
21 01.P-CRfl-FT-15H3 2.6E-04 2.4H-04 6.3E-06
22 Prw-Mnr rS 2.2F-03 2.60-05 5.os-ot
23 LPl-Mb)P-rS-SllD 2.2rs-03 2.533-05 s.lr-t
24 LPl-MDr-rs-SlIA 2.2E-03 2.5E-05 S.SE-08
25 SIS-ACT-FA -SISR 2.85-03 1.ou-05 4.911-0

I.

I�- Li. I . � .im, '�'lg . e.90 k' N - I 1rl"W.
'; . I.!'"wi:

';.; �-.1. .



Plant A

20cft-)9
03:09 PM

Total C-

Rank

2
3
4
5
6
7
8
9

10
I1
12
13
14
is
16
17

1R
19
20
?1
22
23

24

25

.1.2E-06

Comnonent Name
< ,r-DGN-FR-6HD03
On' -DGN-FS-DW01
OEP-DWN-FS-DGOI
OEP-DWN-PS-DG02
OEP-DGN-FS-DG01
OEP-r3N-FS-DG01
OE:P-DGN-FS-DG03
OEP-D N-FR-6HDW2
SIS-ACT- FA-SISB
AFW- T)P-FS-F' 2
OEP-LWON-FS-DG01
OEP-D0N-FR-6HDO 1
AFW-TDP-FR-2P6HR
ArW-TDrp-rtc 751fR~
OEP-DGN-FR-DGOI
OEP-DGN-**rs-Do02
OEP-DMG - n-DGO3
OEP-DGN 'PS-DG01
OEP-DGN-rFS-11001
01:1I-DON +I , 0)'1.i'

OEPDGN-FS-D<;U2
AFW-TDP-FR-2PGHIR

OEP-DGN-FR-61 Ix;?2

Aql

4.9£-03
4.9E-03
4.9E -03
4.9E-03
4.9E-03
4.9E-03
4.9E-03
4.9E-03
2. RE-03
2.OE-02
4.9E-03
4.9E-03
2.0E-02
2.08.-02
4.9F-03
4.9E-03
4.9E-03
4.9E-03
4.9E-03
4.9F-03
4.9r-03
4.9E-03
2.OE-02

4 .9E.03
4.9E-03

EFFECTIVE OVERHAUL INTERVAL-ljIRGALEX

TIRGALEX - MOD 2 / TIRGALEX
TOP DOUBLE CONTRIBUTORS

Component Namne Aq2 S12 q1 q AC

OEP-DON-FR-6111D1 4.9E-03 3.6E.0J 2.4E-0: 1.61-0
O8P-DGN-FS-D002 4.9E-03 3.1E-03 2.4E-01 7.48-01
OEP-DON-FS-DW03 4.9E13 3. 1E-03 2.4E-0S1 7.41-08

OEP-DWN-FR-6HDW1 4.9E-03 2.4E-03 2.41-0I 5.98-08

OEP-DGN-FR-6HDG3 4.9E-03 2.4E-03 2.4EoSjI 5.9E-0N
OEP-DGN-FR-6HWD2 4.9E-03 2.48-03 2.4E-OS S.9S8-0
OEP-DON-FR-6W1101 4.9E-03 2.48-03 2.4E OS 5.9E-08
OEP-DWN-FR-6HDG1 4.9E-03 2.43-03 2.4E-0 5.91-0O
SIS-ACT-FA-SISA 2.3E-03 6.5E-03 7.63-00 4.93-09
AFW-TDP-FS-U2FW2 2.0E-02 1.73-05 4.0E04 3.5E-0
AFW-TDP-FS-FW2 2.01-02 2.6E-04 9.SE-051 2.63-08
AFW-TDP-FS-FW2 2.0E-02 2.4E-04 9.tE-05 2.3E-08
AFw rKV-FT-CV172 6.18-03 1.8E-04 1.2E-0 2.28-08
ArI-W.CKV.-r-TCV57 6.Il-03 1.LR-04 1.2E-041. 2.2rt-0t
OEP-DON-PR-D003 4.9.-03 6.4e-04 2.4E-05[ 1.5E-0t

OEP-DGN-FR-DWO1 4.98-03 6.0E-04 2.48-05 1.5E-08
OEP-DGN-FR-WD01 4.9E-03 6.0E-04 2.4E-05i 1.5E-08
OEP-DGN-FR-DG02 4.9E-03 6.0E-04 2.4E-05i 1.5E-08
OEP-DGN-FR-DG03 4.9E-03 6.08-04 2.4E-05, 1.SE-OR
OPP-D3J-rTR-DJoI 4.9F-03 5.RV.-04 2.48-OS; 1.4R-08
I'W-l'nr-:s -1W2 2.0rTAY2. 1.4r-.-N 9.1tr-05i, l.4p OR

AFW-TDP-FS-FW2 2.0E-02 1.4E-04 9.1E-051i 1.4E-08
AFW-TDP-FR-6HRU2 2.08-02 3.4E-05 4.0E 04I 1.4E-08
ArW-TDP-Fs-FW2 2.01--02 1.3E-04 9.Rfl-05; 1.3E-O0
AFW-TDP-FS-FW2 2.0E-02 1.2E-04 9.8R-0SI! 1.2E-01

ii

.-'.. '..

�, �.>
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i ;

Plant A TIRGALEC X - MOD 31/ TIRGALEX -,
20-Oct-9 TOP SINGLE CONT BUTORS :
03:04 PM -

Total C- 6.9E- 0 3

Rsank Coripnet 11am Aql Si *C !s
1 l4Pi 'KV-FT-CV225 l.OE.0 2.IE-0 2.1E-03
2 HPI-CKV-FT-CV2S 1.OE+00 1.4E-03 1.4E1-03
3 HPI-CKV-FT-CV410 1.OE+0 1.4E-03 1.4E1-03
4 ACC-CKV-FT-CV145 1.OE+OO 5.OE-04 S.OE-04
S ACC-CKV-FT-CV12S l.OE+OO 5.0E-04 5.013-04
6 ACC-CKV-PT-CV147 I.OE+OO S.OE-04 5.OE-04
7 ACC-CKV-rT-CV130 L.OE4O0 S.OE-0 5..OE-04
8 LPI-MDP-FS 7.4E1-2 2.2E-N 1.7E1S3;

9 AFW -'KV-FT-CV172 I.OE+O0 5.4E-06 5.4E-06 ;

10 AFW-CKV-ir-CV157 1.OE0 S.4E-06 5.4E6-;

! I CVC-MDP-FR-2AIHR 7.41E-02 6.7E-0S S.OE-06
12 MSS-CKV-PFT-SODHR 1.OE.O0 4.1E-06 4.1E3-0
13 ORP-DON-PS-DoOI 1.2r%-2 2.36-04 2.9R- ,.
14 OEP-DON-FR-6HDWI 1.2E-02 2.1E-N 2.6E13-

15 AFW-TDP-FS-FW2 7.4E-02 2.9E-05 2.1E-06

16 APW-MDP-FS 7.4E1-2 2.6E-05 2.0E-O6

17 LPI-MDP-PS-SIIA 7.4E-M 2.SE-OS .IE-16
It LPI-MDP-FS-SIIB 7.4E-02 2.SE-05 1.8E-06
19 OEP-DON-P7-DO03 1.2i-02 1.39-04 1.5136
20 OEP-DO?;-FS-DO02 1.21-02 1.31-04 1.51-06f
21 OEP-DGN-FR-611DH3 1.2E-02 1.21E-0 1.51;-06

22 OEP-DGN-FR-6HDG2 1.21-02 1.113-4 1.31-06
23 AFW-MDP-FS-FW3A 7.4E-02 1.SE-05 1.IE3-0

24 AFW-MDP-FS-FW3B 7.4E-02 I.SE-05 l.lE06 q. I
25 LPI-MDt' rR-D2IlR 7.41-02 1.39-05 0.6-07m



1!.EFFERCTIVE OVERHIAUL INTERVAL TIGAX

TlRGALEX - MOD 3 I T7RGALJVC
TOP DOUBLE CONTRIBUTORS I

. I

* ~~~~~~~~p

Plant A
20-oct-39

03:05 PM

Total AC'- 7.911-05

Rank Comrwwnt Name
1
2
3
4
5
6
7
3
0
10
I I
12
13
14
Is
16
17
Is
19

21
22
23
24
25

ArW-TDP-rR-2P6HR
AFW-TDP-PR-2P6IIR
LPI-MDP-PS-3t I
CPc-MDP-PS-SWIOD
LPI-MD'P-FS-SIIR
LPI-MDP-FS-SIIA

LPI-MDPl FS-SI IA
LPI-MrP-FS-S I P
ArW-TDP-Pr-r-W2
Arw-MDP-rP FW311
AM;W TbP- I'R-2PffIR
AUW-TDP-PR-2P6HR

AFW-TDP-FS-FW2
AFW-TDP-FS-FW2
A FW-TDP-FS-PW2
AFW-TDP-FR-2P6HR

AFW-TDP-FS-FW2
ArW-TDP-FR-2P6HR
AFW-TDP-FR-2P6HR
Arw-TD)P-PR 217?411
clwf DowN-rR-6IIix3
AFW-TDP-FS-PW2
OEP-DON-FS-1)301
OEP-DWN-FS-DG01
OEP-DGN-FS-DG0I

Aql

7.4E-02
7.4r-07
7.4F. -.
7.411-02
7.4E-02
7.411-2
7.4E-02
7.411-02
7.411-02
7.4.1-02
7 4-.02
7.4E-02
7.4E-02
7.42-02
7.4E-02
7.4F-2
7.4E-02
7.4E2-.
7.4E-02
7.4t -0
1.21-02
7.411-02
1.211-02
1.2E-02
1.2E-02

Component Nam
AFW-CKV-PT-CV157
ArW-CKV-PT-CV172
LPI-MDP-PS-Sl IA
CPC-MDP-PR-SWA3H
LPI-MDP-FR-A21HR
LPI-MDP-FR-B21HR
LPI-MDP-Nt-B24HR
LPI MDP-FR-A24HR
Arw-Mnr-P.q
APW-MDP-rs-FW3A
APW-MrP-PS-PW3A
AFW-MDP-FS-FW3B
AFW-MDP-FS-FW3A
AFW-MDP-FS-FW3D
AFW-MDP-PR-3A6HR
AFW-MDP-FR-3B6HR
AFW-MDP-FR-3B6HR
AFW-MDP-FR-3A6HR
AFW-MDP-FS
Arw MIr-r.P

AFW-TDP-PS-U2MW2
OEP-DON-PS-D03
OEP-DWN-FS-DW02
OEP-DWN-FR-6HDW3

A q2

1.01+00
1.0E400
7.4E-02
7.41-02
7.4E-02
7.413-2
7.4E-02
7.46-02
7.411-0
7.41-02
7.4P-02
7.41-02
7.4E-02
7.4E-02
7.411-0
7.4E-0
7.41E-02
7.4E-02
7.4E-02
7.4nt-0
1.2ft-0
7.4E-02
1.21E-02
1.2E-02
1.21E-02

812
1.381-04
I.8E-

1.5F,-03
1.0E1-03
1.0E1-03I.SR-1.013-03

5.05-035.013-04
5.09-"

2.21-0
2.28-04
2.09-04
2.0E-04
1.95-04
1.91E-04

1.131-01
1.131-
1.81-04

1.7E-04
1.411-4

3.711-05
1.78-05
3.11E-03
3. 1E-03
2.4E-03

7.4202

S. f1r-03

5.SF.-03
S.5Eq0
S.SE0

5.5B 01
5.51-03
5.5-m03
S.SE-03
5.SA-03

S.5E 03
S.st-03S.SAN
S.SE-03
5.58-03

5.si-3
1.5f-041.5E-0

1.5*0

AC
1.3-05

.2X-05

5.513-0
5.SE-06
5.51-06
2.7E-06
2.7E-06
1.21-N
1.2B-0
1.32-0
1.IE-06
l.lE-06
1.IE4-06
9.13-07
9.31-07
9.E11-07
9.8E-7
9.62-07
7.q11-7
S.4AR-0
4.3R-0
4.711-07
4.7E-07
3.7E-07

I�.
L.
:*.,�K.. I
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CONTRIBUTORS FOR
PLANT A

EFFECTIVE OVERHAUL INTERVAL = 18 MONTHS
EF ECrlE SURVEILLANCE INTERVAL = 1 MONTH

68



I

EFFECTIVE OVERHAUL INTERVAL = 18 MONTHSI
EFFECTIVE SURVEILLANCE INTERVAL 1 MONTH

Plant A

23-Ot-t9
09:19 AM

TERGALEX I 1J MO. / I MO.
TOP SINGLE CONTRIBUTORS

17E-06Totil A C-

I

Rank
1
2
3
4
S
6
7
S
9

10
I1
12
13
14
15
16
17
is
19
20
21
22
23

24
25

Coamoment Ncmw
HPI-MOV-FT
OEP-DON-FS-DOOI
OEP-DGN-FR-6HDG l
LPR-MOV-FT
OEP-DON-FS-DW02
OEP-DCWN-FS-DW03
OEP-DGN-FR-6HDW3
OEP-De'N-rR-611fD2
HPI-MOV-FT-1350
OEP-DON-FR-DOOI
AFW-TDP-FS-FW2
LPR-MuV-FT- I 362A
LPR-MOV-FT-1862B
LPR-MOV-Fr- Mlon
LPR-MOV-FPT-I 80A
OEP-DWN-FR-DG03
OEP-DWN-FR-DG02

LPI-MDP-PS
PPS-MOV-Pr-1535
APW-TDP-rR-2P611R
LPR-MoVPT7- I 0O9n
LPR-MOV-FT- I 890A
CVC-MDP-FR-2AIHR

lmPI-MOV-nT- 115E1
HPI-MOV-FT-1 I 15B

A ql
9.9E-4
9.9E-04
9.9E-04
9.9E-04
9.96-04
9.9E-04
9.9E-04
9.9E-0
9.9E-04
9.9F.-04
7.4E-04
9.9E-04
9.9E-04
9.n-04
9.9K-04
9.9E-04
9.9E-04

6.0E-05
9.9E-04
7.4P-04
9.9R-04
9.9E-04
6.0E-05

9.9El04
9.9E-04

Si
3.4E-04
2.3E-04
2.1E-04
1.3E-0
1.3e-04
1.3E-4
1.2E-04
1.19-04
6.E-05
3. H-0
2.9E-OS
2. 1E-05
2.IE-05
2.A 5-03
2.1E-05
2.0E-05
2.0E5-S

2.2.-04
9.5E-06
1.I5-01
4.fn-M
4.SE-06
6.7E-05

4. 150
4.1E-06

*C

3.4E-07
2.3E-07
2.1E-07
1.3E-07
1.2E-07
1.2E-07
1.2E-07
.IE-07

6.6E-08
3.7E-R
2.JE-01
2. 5E-0
2. 1E-0
2.05-0
2.0E-01
2.0E-Ot
l.9E-Ot

1.42-08
9.38-09
1.411-00
4.4n-09
4.49-0

4.1J-09
4.1E
4.1E-09

I.
I
i

i

I

I

I

I
i
i
i
I

I

11
I

I
i

L

i
I

I
i
i�

i
I
iI
i
I
i

I
I
i

.4

*1t

.I

.2
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EFFECTIVE OVERUAUL INTMVAL = 18 MONTHS
ImrCInVE SUREvILLANCs INtvIL - MONTH

Plot A
2-oct-19
0444 rM

T[ROLEC / 18 MO. I MPO.
TOP DOUBLE a I roRs

Tobl AC - 3.38.-

%a

R"I
1
2
3
4
S
6
7
a
9

10
I I
12
13
14
15
16
17
Is

I,
20

Coeamwu N
OFP-DON-FR-6#DG3
OEP-DWN-FS-DGoI
ORP-De-o(IpS-IDoo
OEP-DWN-FS-DG03
OEP-DGN-FS-DGOI
OEP-DGN-FS-DW02
ORP-DGN-rS-DG0I
OEP-DQN-FR-611DG2
LPR-MOV-PT-I t629
LPR-MOV- FT- 1 62A
LPR-MOV-PT- I62A
LPR-MOV-FT- II A
LPR-MOV-PT- 190B
HPI-MOV-FT- I IsB
IWPI-MOV-FT-I 115C
OEP-DWN-FR-DG01
OEP-DWN-FS-IW,03
OEP-DON-FS-IX02
0EP-DtN-FS-DG01
OrPr-flN-FI-DO01

£ql

9.9R-04
9.9E4
9.9E4
9.9E-04
9.9E4
9.9E-4t
9.9E-04
9.9E-04
9.9E-0
9.9E4
9.9e-04
9.9E-04
9.9E-04
9.9E-04
9.9E-04

Cauqwwwi Nam
OFP-DGN-FR-6Hm0
OEP-DGN-Fs-D=;
OEP-DON-Ps-Dot2
OEP-DON-FR-6VDOI
0EP-DGN-FR-6HDt2
OEP-DGN-FR-6WDI
OEP-DGN-FR-6H-G3
OEP-DON-PR-61TDO I
LPR-MOV-Fr-I160A
LPR-MOV-FT-1628
LPR-MOV-Pt-IM60OR
LPR-MOV-Pr-It10
LPR-MOV-PT-1090A
HPI-MOV-PT-I I ISD

HPI-MOV-TT-1 115E

£q2
9.9s-e
9.9E-ft
9.9r-04
9.9-04
9.3E-0
9.9E-04
9.9E-04
9.9P.-04
9.9E-04
9.9e-04
9.98-04
9.9E-04
9.9E-4
9.9E-04
9.9E-04
9.9E-04
9.9F.-04
9.9-04
9.9E-04
9.9E-m

9.9n-0

9.9OP
9.98-04
7.48-*4
9.CB-

312
3.68-03
3.IE-M
3.1E-03
2.4-03
24E-03
2.4E-03
24E-0
248E-
I3-03
I.5E-03
1.5I-03
15E-03
1.39-0
I.4E-
.4E-03

6.4E-
6.DF-04
6.0F.-
6.0E-0
6.08-04

S.t-
2.2E-04
2.01-04
2.6r-04
l.9sn4

Aq1 q2
9.78-7
9.7E 47
9.7J 07
9.7E-07
9.7EM
9.7847r
9.7E,-W
9.7R-7
9.78-07
9.7F-07
9.7fl-.-
9.78-07
9.7E-07
9.71;-07
9.78-0
9.70-07
9.7-07
9.78-07
9.78-7

9,m-(g1
9.74-O
9.7t-07
7.30-m
9.78-0

AC
3S3-0o
3.08-09
3.09-09
2A4E8-
2A4-09
2.49-9
2.4E-09
2A4R-
1.5R-0
1.5W-09
1.5E-M
1.5E-ao
358-09
1.3E8-
13E-09
6.2E-10
5.9E-10
5.9P-10
5.9P-10
5.9E-10
5.6p-tO

21P.-10
1 .9-.10
.0r. 10

L.sn-ln

j
6,

9.9E-04 0EP-DGON-FR-D0-
9.9E-04 OEP-D0N-FR-DG01
9.9s-04 OEr-DGN-PR-DaoI
9.9E-04 OEP-DGN-FR-DrV.2

9,98.-0 OEP- WXN-FR-DG=
9.9F-( 1 0P-DGN-PR-DGOI

9.OA-04 op'-MIN-ps-ba03
9.1-0E OFP-tXIN-PR-gllr)02
9.9r - 0 ArW-TDP-r3-PW2
9.91P-04 OFTP-DON-PR-61ID03

21 O(P-XN-Fk-DG02
22 OEP-DGN-FS-D(a02
?J Otr-WX1N-PR-6(13
?4 OtiP-UN- FS-DO01
25 O0-.P-DON-PS-DO0



.rm :.Tvr . S ,

!s

Mont A
23-Ot-89
09.17 AM

I

RJ~t
1
2
3
4
s
6
7
I
9

10

12
13
14

16
17
'I
19
20
21
22
23
24
*25

EPPECIVE OVRIUL INTERVAL =18 MOfTIIS
EFI7ECfl; SURVEILLANCE INTERVAL -1 MNON

TnPGALRX- MOD 1 1t8 MO. I I MO.
TOP SIMLE CONTRMUi'

Tftal *C- 2.1n-06

Cmvmm Name £ql S1 AC
OEP-WN -S-DG01 9.9E-04 23F-Qt 2.3E47|
HP1-CYV-Pr-CV72S 3.01-04 2. I-03 2.21-4
YEP-DON-FR-61lD0l 9.95-04 2.t5-04 2.15E-
1rP-CKV-Pt-cV410 1.017-0 3.4-M I.4-7
Hln-CKV-Pr-CV75 .1.-04 1.41-W 1.:4t-
OpR-llm-Flt-m 9.9R-64 13.3R1-04 1.2?1-
OEP-DOIN-PS-DOM 9.95l-04 1.3n-04 1.21R-4
OFP-DON-FR-611D03 9.911-04 1.21R-04 1.29-W
IWPI-MOV-PT 3.3E-04 3.45-0 1.1n77j
OEP-DGN-FR-61HI02 9.9-0 L.IE- 1.1E-07
LPI-MDPPFS 3.0U04 2.E20 6.%EI.
ACC-CICV-FT-CVI2 1.0-04 5.0- 5.21-06
ACC-C1V-PT-CV145 1.0U-4 5.-4m 5.2t1-4
ACC-CKV-FT-CV130 I.OE-04 S.OR- 5.22-0
ACC- MV-FTr-CV147 L.04 5.01-04 5.2 -.20
LPR-MOV-FT 3.3-04 1.3E-04 4.35-01
^~on-r~nw-fm__~nn n or.--fu 12 *CAc 12 M

i, ,'A

'.I

I.+

m-t-fov-FrT--350
ArW-TDP-FS-FW2
CVC-MDP-PR-7-ZA 1R
OEP-D;N-F't-DG03
OEP-DGN-Fr.-DGOZ
AFrW-TDP-FR-2P6tR

APW-MnP-PS
LPl-MDP-PS-Sfll

3.3E-0
7.4-
3.05-04
9.95-04
9.S-04

7.4-04
3.0I04
3.0E04

6.711-41
2.97 -05
6.7P.-OS
2.011-05
2.011-05

1.55-05

VW0-W

2M-M

2.2.5-01
2.15-05

2.CR-01*U1EM

ISR-m

3.Ar-09

7.9i-09
7.4A-

IT ;
.. ,

-,o r. j



l-bw ~~~ -a~-w

i~~~i

j ~~~~041

1 Totl

i
I

~ .-~' " 'ts at

EECTIE OVERHAUL WI TRV AL i 1S MONTHS
EFFECTIE SURVEILLANCE INTERVAL = 1 MONTH

A
Dct-39
46 PM

TIRGALEX - MOD I / 18 MO. I I MO.
TOP DOUBLE CONIUTORS

ac go 3.1E-01

Rank
I
2
3
4
5
6
7
a
9

10
I
12
13
14
15
16
17
to
19
20
21
22
23
24
25

Co _neet Nawe
OEP-DGN-FR-6HD03
0EP-DWN-FS-DIG0
OEP-DON-FS-WG01
OEP-DGN-FS-DG01
OEP-DGN-FS-DG01
OEP-L)WN-FS-DW03
OEP-DON-FS-DW02
OEP-DON-FR-6HD02
0EP-DWN-FR-DW01
OEP-DON-FS-DO03
OEP-DON-FS-D00O
oEP-DON-FS-D=02
OEP-DGN-FS-DO01
OEP-DON-FR-D002
0OP-DWN-FS-DQ02
OF.P-DOW-FR-6RD03
ORP-DON-PS-DOOI
OEP-DON-FS-DO02
ORP-DON-PS-D003
OPIP-DON-PR-HDOI
l.PR-MOV-PT- I 162A
LPR-MOV-PT- I 62A
LPR-MOV-FT-18629
LPR-MOV-Fr-1I908
LPR-MOV-F- 18960A

aql
9.9F-04
9.9E-04
9.9E-04
9.9E-04
9.9E-04
9.9E-0
9.9E-04
9.9E-04
9.9E-04
9.9E-04
9.9E-04
9.9n-04
9.9E-04
9.9E-0
9.9E-04
9.9E-04
O.oP.-04
9.9E-04
9.9E-04
9.9E-04
3.36-04
3.3E-)4
3.3E-04
3.3E-0
3.3E-04

compornt Name
Opp-DON-PR-6HDOI
OEP-DWN-FS-DG02
OEP-DON-FS-D003
OEP-DCN-FR-6HDC3
OEP-DWN-FR-6HD02
OEP-DON-FR-6HWl 1
O6P-DON-PR-61MO1
0EP-DON-PR-614D 1
OEP-DON-FR-DO03
OEP-DGN-FR-DG0I
OEP-DON-FR-D002
OFP-DON-PR-DO01
0EP-DWN-FP.-DW03
0EP-DWN-FR-D01l
OFP-DON-PS-D003
0EP-DON-FR-611D02
APW-TDP-P.-PW2
OEP-DON-PR-6HDO3
OEP-DON-FR-6H02
AFW-TDTP-PS-PW2
LPR-MoV-PT- I wn
LPR-MOV-"T-l 8U
LPR-MOV-Fr-I8f0A
LPR-MOV-FT-1890A
LPR-MOV-FT-11608

Aq2
9.9-04
9.9,-04
9.9E-04
9.9E-04
9.9E-04
9.9E-
9.9a-0
9.9E-04
9.96-04
9.9E-04
9.9E4
9.9E-04
9.9E-04
9.96-04
9.9E-4
9.96-04
7.4A-4
9.99-04
9.9E-4
7.46-4
3.3R-04
3.36-0
3.3R-04
3.3E-04

3.39-04

812
3.6R6-
3.16-0
3.16-0
2.4E-03
2.46-03
2.46-0
2.4E-03
2.4E-03
6.4£-04
6.0-04
6.06-04
6.06-04

6.0E-04
5.89-" 4
2.2E-04
2.6-04

1.9E-4
1.96-04
2.04R
1.39-03
L.S6-
1.5E-03
L.SE-03

1.56-03

Anl Aq2
9.7R-0
9.7E-0
9.7E-7
9.7E-07
9.7E6-
9.7E-07
9.76-07
9.79-07
9.7E607
9.7E-0
9.7-07
9.7-07
0.7E6-
9.7E-
0.7E-07
9.71-0M
7.3R-0
9.7e-ar
9.76-07
7.37-07
1.R-07
1.12-07

.6E-m7
1.IE-07
1.19-07

AC

3.56-09
3.09-09
3.0E-09
2.4E-0o
2.4E-09
2.4E-OP
2.4E-09
2.49-09
6.2h-10
5.96-10
5.9E-10
5.9n-10
S.9H-10
5.6E-10
2.AE-10
1.9E-10
1.9s-10
.9s-10

I.SE-10
1.7B-10
1.6R-10
1.66- 10
1.6E-10
1.6E-10
1.6-10

4

.4

w

9..

IS

If



EFFECTIVE OVERHAUL INTERVAL 18 MONTHS
EFFECTIVE SURVEILLANCE INTERVAL = MONM

Plet A 7RGMALX - MOD 2 / 18 MO. I tMO.
23-Oct-n9 TOP SINGLE CONTRIBUTORS
09:16 AM

Total &C- 1.3E06C

Rank Compoent Name Aql Si AC
I OEP-DGN-FS-DW01 1.IE-03 2.3E-04 2.6E-07
2 OEP-DGN-FR-6HWDG 1.1E-03 2.1E-0 2.3E-07
3 OEP-DXIN-FS-DG03 1.IE-03 1.34 1.4E5-7
4 OEP-DGN-FS-DCJ02 I.IE-03 1.3E-04 1.4E-07
5 OEP-DGN-FR-6HDW3 1.IE-03 1.2E-04 1.3E-07
6 OEP-DaN-FR-6HDCw2 1.IE-03 1.1E-N 1.26-07 j
7 OEP-DON-FR-DoOI 1.IE-03 3.E-05 4.16 -08
8 HPI-MOV-FT 1. IE-4 3.4E-0 3..'E5-0
9 OEP-DWN-FR-D003 1.1 -03 2.0E-OS 2.2-R 0

10 OEP-DGN-FR-DW02 1.IE-03 2.0E-05 2.26--OS
11 AFW-TDP-FS-FW2 7.4E-04 2.9E-05 2.1 E-0
12 LPI-MDP-FS 8.2E-05 2.2E-04 L.E-08
13 I.?R-MOV-FT 1.1E-04 1.3E-04 1.45-0S
14 HPI-CKV-FT-CV225 4. IE-06 2. IE-03 8.69-0
15 AFW-TDP-FR-2P6HR 7.4E4 1. IE-05 .46E-0
16 HPI-MOV-PT-1350 1. I E- 6.7H-05 7.46-E
17 HPI-CKV-FT-CV410 4.1E-06 1.4E-03 5.7E-09
18 HPI-CKV-1'T-CV2S 4.1E46 1.4E-03 5.7E-09
19 CVC-MDP-FR-2AIHR 3.2-05 6.7E-05 S.SE-
20 LPR-MOV-7T-1862B l.lE-04 2.1E-05 2.3E-9
21 I.PR-MOV-F- IR62A 1. I .- 04 2.I05 2.35 -09
22 LPR-MOV-FT-1fl60 1.I-04m 2. 1-05 2.396-0
23 LPR-MOV-FT-1860A 1I.15-4 2.1E-05 2.3E- ,
24 AFW-MDP-FS R.2E-05 2.6E-05 2.2E-09
25 ACC-CKV-FT-CV145 4.1 E06 S.OE-0 2.05-09

I.t,% t -~~~~~~~~
/



WYIW Ii' - *ttfig w*| -. r**9, s.w: DwY .,W .9**U" - >* *St " %

. . 4 .I

EFPECIIVE OVERHAUL INTERVAt =18 MONTHS
EF FECTAV SURVEILLANCE INTBIWAL 1 MONTH

TrROALPX - MOD 2 / 18 MO. / 1 MO.
TOP DOUBLb CONTRIBUTORS

Moant A

20-Oct-89
04:49 PM

Totil AC 3.4AE-

..A

Rank

2
3
4
5
6
7
8
9

/ 10l0I t
12
13
14
15
i6
17
I8
19
20
21
22
23
24
25

Component Name
OFP-rKfN-FR-6HD(]3
OEP-DWN-PS-W1)G
OEP-DON-PS-WOI
OEP-D'3N-FS-DO00
OEP-DG:I-FS-DG01
OEP-DGN-FS-DW01
OE5P-DWN-FS-DW03
OQSP-DON-FR-6H002
OEP-DGN-FR-DG01
OEP-DWN-FS-DW03
Or1P-DON-FS-DO01
OP-DGN-FS-DO01
OEP-DON-FS-DW02
OEP-DGN-FR-DW02
OEP-DGN-FS-D02
OEP-DGN-FR-6HDW3
OEP-DGN-FS-DG03
OEP-DON-FS-D002
OEP-DGN-FS-DG0l
OEP-DGN-FR-61D0 I
OEP-DON-FS-DW02
OEP-DCN-FS-D003

Ol.P-DON-FR-6HD03
OEP-DWN-FR-6HWD2
OEP-DWN-FS-DW01

Aql

1. I E-03
1. I E-03
1. I E-03
I.IE-03
1. IE-03
1.IE-03
1.IE-03
.IAE-03

1.IE-03
1. IE-03
1.1E-03
1.Ir-03
I.IE-03
1.IE-03
1.1E-03
1. I E-03
I.IE-'3
I.IE-03
1.IE-03
I.IE-03
I.IE-03
I.1E-03

1.1 E-03

Component Name
OEP-DON-FR-61fD t
OEP-DON-PS-DW03
OEP-DON-PS-DO02
OEP-D0N-FR-6HD I
OEP-DGN-FPR-6HDG2
OFP-DWN-FR-6HDG3
OEP-WGN-FR-6HDO I
O1.P-DON-FR-6HDCI
OEP-DON-FR-DW03
OEP-DWN-FPR-DOI
OEP-DWN-FR-DW03
OEP-DWN-FR-DG02
0EP-WDN-FR-DOG0
OF.P-DGN-FR-DWOI
OEP-DWN-FS-DW03
OEP-DGN-FR-6HDW2
OEP-DGN-FR-6HDG2
OEP-DWN-FR-6HDG3
AFW-TDP-FS-PW2
AFW-TDP-ES-FW2
AFW-TDP-FS-FW2
AFW-TDP-FS-PW2
APW-TDP-FS-FW2

A q2
1. lE-03
1. 1E-03
1. 1E-03
1. IE-03
t.IE-03
1. IE-03
1. IE-03
1. IE-03
1.I1-03
1.IE-03
1.IE-03
1. IE-03
L.1E-03
1. IE-03
1. IE-03
1. I E-03
1. lE-03
1. IE-03
7.4E-04
7.4E-04
7.4E-04
7.4E-04

7.4E-04
7.4A-04
7.4E-04

812
3.6E-03
3.1I-03
3.1-03
2.4E-03
2.4E-03
2.4E-03
2.4E-03
2.4E-03
6.4E-04
6.0E-04
6.0E-04
6.0E-04
6.05-04
S.RE-04
2.2E-04
2.OE-04
I.9E-04
I.9E-04
2.6E-04
2.4E-Q4
1.4E-04
1.4E-N
1.3E-04
1.2S-04
9.5E-05

Aql .q2
1.25-9.6
1.2E-06
1.25-0
1.2E-)6
1.2E-06
1.2E-06
1.2E-06
1.2E-06
1.2E-06
1.2E-06
1.2E-06
1.2E-06
1.25-06
1.2E-06
1.2E-06
1.2E-0b
1.2E-06
1.2E-06
8.1E-07
8.1E-07
8.1E-07
3.1E-07
.1E-07
.1P,-07

8.1AE7

*C
4.3E-M
3.7E-09
3.75-09
2.9E-09
2.9E-09
2.9E-09
2.9E5-0
2.9E-09
7.7E-10
7.2E-10
7.2E-10
7.2E-10
7.2e-10
6.9E-10
2.6E-10
2.4E-10
2.3E-10
2.3E-10
2.IE-10
I.9E-10
1.IE-10
1.IE-10
1.1E-10
1.0E-10
7.7E-1 I

1.1E-03 AFW-TDP-FS-FW2
1.IE-03 AFW-TDP-FR-2P6HR



EIFECTIVE OVERHAUL INTERVAL 18 MONTHS
EFFECTIVE SURVEILLANCE INTERVAL 1 MONTH

PlatA T1RGALE - MOD 3 / 18 MO.f I MO.
23-Oct-39 TOP SINGLE CONTR)UTORS
01:09 PM

Total AC- 2.55-05

Rank Conwnt Name AqI Si A C
I HPI-CKV-FT-CV225 2.7E-W 2.IE5- 5.7E-0
2 HPl-CKV-FT-CV25 2.7E1-1 1.4-m3 3.IIE-
3 HPI-CKV-FT-CV410 2.7£-03 14AF-03 3.35-0
4 ACC-CKV-FT-CV145 2.7E-0 5.0E-4 1.4E-06
5 ACC-CKV-FT-CV147 2.7E5- S.OE-04 1.4E-06
6 ACC-CKV-FT-CV130 2.7R?03 5.0E-0 1.4E-
7 ACC-CKV-FT-CV128 2.75-03 5.OE-04 1.411-0
t HPI-MOV-1T 2.7E-03 3.4E-04 9.31-07
9 OEP-DWN-FS-DG0I 2.7E-03 2.3E-0 6.4E-07

10 LPI-MDP-l'S 2.71-03 2.2P-04 6.25-07
11 OEP-DWN-FR-6H1I 2.7E-03 2.1£-04 5.35-07

i l? 17 LPR-MOV-PT 2.7E-03 - 1.3E104 3.6E-07
13 OEP-DON-FS-DO3 2.7-03 1.3E-04 3.48-07
14 OE0-DON-FS-D0 2.7E-03 1.35-04 3.4E-7
15 OEP-DGN-FR6RW3 2.71-03 1.2E-04 3.35-07

' 16 OEP-DWN-FR-6HD02 2.7E-03 1.1-04 2.95-07
17 HPI-MOV-1:1-13S0 2.75-03 .7E-05 1.8-07
1 CVC-MDP r-R-2AIHR 2.711-0 6.75-05 1.35-07
19 OEP-DON-FR-DOOI 2.78-03 3.35-05 1.05-07
20 AFW-TDP-r'S-FW2 2.7E-03 2.9E5 7.9E-0
21 AFW-MDP-PS 2.7E-03 2.6R-03 7.2E-0
22 LPI-MDP-FS-SIIB 2.71-03 2.5E-05 6.35-08
23 LPI-MnP-rq-tlA 2.75-0 2.5B- 6.CIE-
24 LPR-k OV-FT-1862B 2.7E-03 2.1E-05 5.7E-03
25 LPR-MOV-FT-1862A 2.7E-03 2.1E-05 S.73-03



. ".-ri;r- "Ar

EFFECTIVE OVERHAUL INTERVAL -18 MONTHS

EPFECTIVI SURVEILLANCE INERVAL - 1 MONTH

Plant A
20-Oct-89
04:52 PM

ToNal AC- '

T11OAL13X - MOD 3 / 18 MO./ I1 MO.
TOP DOUBLE CONTRIBUTORS

4.413-0

Rank

2
3

Comronent Name
OEP-DON-FR-614D03
ORP-DON-rS-D000
OrlP-DON-FS-DOI

4 OEP-DON-FS-DOWI

0o

I1.

5
6
7

99
10
I
12
13
14
15
16
17
Is
19
20

fl

OEP-DON-FS-Do02
OEP-DON-FS-r)a01
OEP-DON-FS-DW03
OEP-DON-FR-6HD02
LPR-MOV-FT-1862A
LPR-MOV-PT-I862A
LPI-MDP-FS-Si in
LPR-MOV-FT- I 862f
LPR-MOV-FT- I 9091
LPR-MOV-rT-1862n
LPR-MOV-Fr- I 160A
LPR-MOV-PT- I 60A
LPR-MOV-Fr-1862A
LPI-MDP-FS-S1IA
HPI-MOV-FIT-IIISB
HPI-MOV-FT- 1115C
CPC-MDP-FS-SWI0B
L.PFwM1)P-FS-'1R

A 1
2.713-03
2.7P,-03
2.7E-03
2.7E-03
2.7E-03
2.71-03
2.7E-03
2.73-03
2.7E-03
2.7E-03
2.7E-03
2.7E-03
2.73-03
2.7E-03
2.7E3-03
2.7r.-03
2.7E-03
2.7E-03
2.7E-03
2.7F,-03
2.7E-03

2.7F2-03

2.7u-0i
2.7E-03
2.7H-03

Compooent Name
OEP-DON-FR-61H1>
0EP-DON-PS-nnf32
OEP-DON-PS-D103
OEP-DWN-FR-6HDW3
06P-DtXN-PR-611DI1
OEP-0XN-FR-6HWD2
OEP-DON-FR-6HNXJ
OEP-DGN-FR-6HDWI
LPR-MOV-FT-1860B
LPI-MDP-FS-SI1 R
LPI-MDP-FS-SIIA
LPI-MDP-FS-SIlA
LPR-MOV-FT- I 890A
LPR- MOV-rT- I 860A
LPI-MDP-FS-SI I B
LPR-MOV-FT-I 960n

LPR-MOV-FT-IR62B
LPR-MOV-FT-IR60B
HPI-MOV-FT-II ISD
HPI-MOV-FT- l 1SE
CPC-MDP-FR-SWA3H
LPI-MVP-FR-A21HR

LPI1-M13P-PR-A2111K

LPI-MT)P-FR-B211HR
LPI-MDP-PR-A2IHR

a. q2
2.7E-03
2.7E-03
2.76-03
2.7E-03

2.76-03

2.7E03
2.7E-03
2.7E-03
2.7E-03
2.12-03
2.7E-03
2.7E-03
2.7h-03
2.71t-03
2.7E-03
2.7E-03
2.716-03
2.7E-03
2.7E-03
2.76-03
2.7E-03
2.7F-03

2.71t-03
2.7H-03
2.78-03

S12
3.66-03
3.1 -03
3.1E-03
2.4E-03

2.46-03
2.4E-03
2.46-03
2.4E-03
1.5E-03
1.5E-03
1.5E-03
1.5E-03
1.s-03
I.52-03
1.5F-03
1.SF,-03
I.SE-03
1.5R-03
1.4E-03
1.4E-03
1.0E-03
1.01-03

L.O6R03
1.0E-03
1.06-03

Aql Aq2
7.SE-6
7.5SP-06
7.5E-06
7.5E-06
7.56-06

7.51-06
7.5E-06
7.5E-06
7.5F,-06
7.5E-06
7.5E-06
7.5E-06
7.5F-06
7.-M06
7.5F-06
7.5F,-06
7.5E-06

7.SE-06
7.5E-06
7.5E-06
7.S-06
7.5E-06

7.5t-06
7.5E-06
7.5R-0

AC
2.71-OS
2.32-08
2.36-09

1.3E-OS
1.86i-OS

L.1E-08

1.16 -081
1.1I6-03t
1. IE-0
I. IE-OS

1. I6-OS1.16-03I.IEm

1. IE-01

1.09-0
7.SE-O9
7.5-09

7.SR1-0
7.56-09
7.56-09

23 LPR-MOV-PT-1#6011
24 LPR-MOV-FrT-162A
25 LPR-MOV-Fr-1862B

-;



CONTRIBUTORS FOR
PLANT A

EFFECTIVE OVERHAUL IN'TERVAL = 72 MONTS
EFFECTIVE SURVEILAC INEVAL = 1 MONTH

77



;M iA 7fROALIRX172 MO. I MO.
23-Oct-39 TOP SNLB COMUTORS
01:19 PM

Ttftl AC- 6.96-06

Refi E*emgw Mn" ^Aq1 pi AC

I Ii-Mov-r t r 3.91t-M M.4-04 1.311-0
2 o111-DN-OS-Ot 3.91-0 236-N 9.211-0
3 OEP-DGN-rR-6HDOr 3.9E-03 2.IE-04 8.46-7
4 LPR-MOV-FT 3.9E-03 1.3E-04 5.2E-07
S OEP-DGN-FS-DC02 3.9E-03 1.3R-04 5.OE-0
6 OEP-DN-FS-D003 3.9E-03 1.3E44 5.0R-0

-a 7 OEP-DGN-FR-61IDG3 3.9E-03 1.2E-04 4.SE-07
8 OEP-DGN-FR-6HDG2 3.9E-03 1. IE-04 4.2E-07

9 HPI-MOV-FT-1350 3.9s-03 6.7F 2.7E-07

1:JO O'1-.IXIN I'R-DG01 1,9r-O3 1.)R-05 1s.5E-7

7'11 IAFw-TDP-rs-rw7 3.01-03 2.9-F05 3.6.-01
12 LPR-MOV-Fr-1862A 3.9E03 2.1E4-O S.2B-0
13 LPR-MOV-Fr-19627l 3.96-03 2.16-05 8.7E-0
14 LPR-M(JV-FT-1X(10 3.9E-03 2.1E -OS .22-0
IS LPR-MOV-Fr-160A 3.9R6-3 2.19-05 h.2U-01
16 OFP-DGN-FR-DG03 3.9E-03 2.03-03 7.MR-0
1 O7t r-n` N-PR-DM02 3.9n-03 2.06-05 7.16-0
Is I.pI Mol I-t 7 41t-fm 7n7M.f4 51.41-0
la Pl'S M'V 1'1- q 1,4 2.O5t "I 9,1f nf 1.71t ON
1l AI W 11110 N 41'9Iflt 4 lih H I-.Ift ft 1.41W 411
ft I Mt Pt# IV U I * ,A I "*.is 0 4 tl, Om I *off

'I I 'Vs folio, I'll " I" A 4h 11 4pe o.. 4 **,
:.2 Iii t * | i il $51l4 ag %d a *j b "*p&

It|| I,,t, | 1 '1|it"st1 4 i i* u l tj' leg



EFFECTIVE OVERHAUL INTERVAL = 72 MONTHS
EFFECTIVE SURVEILLANCE INTERVAL - MONTH

Plant A

20-Oct-89
04:54 PM

TIRGALEX 1 72 MO.I I MO.
! TOP DOUBLE CONIRIBUORS

I

TolI aC- 6. 1 E-07

. i

Rank

2
3
4
5
6
7
8
9

10
I 1
12
13
14
15
16
17
IN
19
20
21

.22
23
'4
28"

Component Nate
OEP-DWN-FR-6HDG3
06P-DON-FS-DOOI1
OFP-DON-FS-DO01
OEP-DON-PS-D003
OEP-DWN-FS-DGOI
OEP-DGN-FS-DG02
OEP-DGN-FS-lG0t
OEP-DGN-FR-GHDG2
LPR-MOV-FPT-I626
LPR-MOV-FT-I162A
LPR-MOV-PT- I 862A
LPR-MOV-FT- I 60A
LPR-MOV-FT-18908
HpI-MOv-FTr- I I1sn
HPI-MOV-FT- 1115C
OEP-DGN-FR-bGOI
OEP-DGN-FS-D003
OEP-DON-FS-D02

OEP-DON-FS-W001
OEP-DON -FR-DW02
OEP-DON-FS-D002
OEP-DON-FR-6HMG3
OFP-MN-F1-Ml0

nr ap ru-Mfni

Aql

3.9'J-03
3.9E-03
3.91-03
3.911 03
3.9E-03
3.9E-03
3.9E-03
3.94-03
3.9E-03
3.911-01
3.9E-03
3.9E-03
3.9E-03
3.9R-03
3.9E-03
3.9E-03
3.9E-03
3.9E-03
3.90E-03
3.9E-03
3.9E-03
3.PE-03
3.9E-03
IVR-01
1.9r.-oj

Componedt Name
OEP-DWN-FR-6HDWI
ORP-DON,-PS-DO03
0FP-n01N-PRq-DCI02
OEP-D0N-FR-6HDWI
OEP-DWN-FR-6HDW2
OEP-DWN-FR-6HWDI
OEP-DGN-FR-6HDG3
OEP-DGN-FR-6HDGW
LPR-MOV-FT- I 160A
LPR-MnO-FT-IR62R
LPR-MO V-T- 1860B
LPR-MOV-Fr-13608
LPR-MOv-Fr-I990A
HPI-MOV-PT-1 I 15D
HPI-MOV7FT-1 1 ISE
OEP-DGW-FR-DW03
OFP-DGN-FRt-DG0t
ORP-DON-PR-DOOI
OFP-MN-PR-D)00
OEP-DGNPR-DO03
OEP-DON-FR-D001

OEP-nGN-PS-DMO3
OEP-DONLFR-6HWD2
AFW-TD0P-P-PW
ajtr-N-mI(-6IIW3

£ q2
3.9zi-03
3.9E-03
3.011-03
3.9e-03
3.9E-C3
3.9E-03
3.9E-03
3.9E-03
3.9E-03
3.9E-03
3.9E-03
3.9E-03
3.9E-03
3.9E-03
3.9E-03
3.9E-03
.9E-03

3.911-03
3.91-03
3.9F.-03
3.9E-03
3.9E-03
3.9E-03
3.01-01

.o0-OS

S12
3.6E-03
3.18-03
3. 1 R-03
2.4A-03
2.4E-03
2.4E-03
2.41-03
2.41-03
1.5E-03
1.5R-03
1.5E-03
1.SE-03
1.5E-03
I.4E-03
1.4A-03
6.4E-04
6.0o1-04
6.08i-04
6.06-04
6.0E-04
5.86-0
2.29-04
2.01-04

I.OR-04

Aql *q2
1.6E-05
1.6r nS
1.6%-05
i.6E-05
1.6E-05
I.6E-05
1.6E-O5
1.63-05
1.6E-05
1.613-05
1.6E-05
1.6E-05
1.6E-0S
1.6E-05
1.6E-05
1.6E-0S
t.611-05
1.66-05
1.11-05
1.6E-05
1.6E-0O
L.66-05
1.6E-0S
.n211-0

1.611-m

AC
5.6E-0t
4.811-01
4.411-04
3.13t-01
3.81-01
3.RE-08
3.81-01
3.8E-08
2.3E6-
2.3E-011
2.36-09
2.3E-0"
2.3E-08
2. 11;-Ot
2. IE-08
1.0E-03
9.411-09
9.411-0
9.4n-0
9.4E-09
9.0H-0

3.4A6-
3.1E-09
'.06.-C
3.011-09

I

/

1* -Ci-



EFFECTIVE OVERHAUL INTERVAL = 72 MONTHS
EFFECTIVE SURVETJLANCE INTERVAL =1 MONTHM

Plant A
23-Oct-19
01:21 PM

I

TMOAM - MOI) 1I n 7 MO. / I MO.
'IOP SINGLB CONTUTORS

Total C- 8.S-06

Rank
1
2
3
4
5
6
7

9
9

10

Compmuent Name
OEP-DGN-rS-D001
HPI-CKV-FT-CV225
OEP-WGN-FR-6HDG I
HPI-CKV-FT-CV4 10
HPI-CKV-FT-CV25
oEP-DWN-FS-W003
OFP-DGN-PS-DW02
OEP-DGN-FR-6HDW3

HPI-MOV-FT
OEP-DGN-FR-6HDG2

11 LPI-MDP-FS
12 ACC-CKV-FT-CV12t
13 ACC-CrV-rT-CV145
14 ACC-CKV-FT-CV130
15 ACC-CKV-FT-CV147

16 LPR-MOV-FT
17 OEP-DWN-FR-D01l
18 HPI-MOV-FT-1350
19 AFW-Tnr FS-FW2
20 CV('-MI)I';I'R-7AIIIR
21 nRP WlfN PR-fl103
22 OEP-DWN-FR-DW02
23 AFW-TDP-FR-2P6HR
24 AFW-MDP-FS
25 LP1-MDP-rP-SIID

A qi
3.9a-03
4.2E-04
3.9E-03
4.2E-04
4.2E-04
3.9E-03
3.96-03
3.9E-03
I.3E-03
3.9E-03
1.26-03
4.2E-04
4.2E-04
4.2E-04
4.2E04
:1.3E-03
3.9E-03
;1.3E-03
:3.0-03

I3.9E-03
i3.06-03
1I.2E-03
1.28-03

Si
2.3R-0
2.1 E-03
2.IE-04
I.4E-03
1.4E-03
I .3E-04
1.3E-04
I .2E-04
3.4E-04
1. I E-04
2.2E-4
5.0E-04
5.0E-04
5.0E-04
5.OE-04
1.3E-04
3.RE-05
6.7E-05
2.9R-05
6.7I!- 01
2.06-01I
2.OE-0S
1. IR-05

AC
9.2e-07
R.7E-07
8.4E-07
5.tE-07
S.tE-07
5.0E-0
5.0E-07
4.9E-W
4.5E-07
4.2E-07
2.7E-07
2.1E-07
2.11-07
2.1 E-07
2.1E-07
1.7E-07
L.SE-07
S.AE6-
3.6E03"
B. I -"
7.AR-OR
7.8E-03
3.4A-08

2.61-O5 3.2E-08
2.SE-05 3.0E-08



_ - " ,, ",a _ ,,v- , ,

EFFECTIVE RENEWAL INTERVAL = 72 MONTHS
EFPEC77Vt SURVEILLANCE INTERVAL = 1 MONTH

TIRGALEX - MOD I 172 MO. / I MO.
TOP DOU LB CONTRIBUTORS

Plant A

23-Oct-19
0123 PM

Total AC ' 4.9.o-07
I

Rank

2
3
4
5
6
7

9

10

I1
12
13
I4

lS

16
17
is

19

20
21
22
23

24

Cnmptmsnt Nam"
OEP-DON-FR-6HDC3
OEP-DGN-FS-DGOI
OEP-DGN-FS-DG01
OEP-DON-PS-DOOI

0EP-DGN-FS-DGOI
OrP-nN-r8 r.'
01 r-x'14f l(1o)
OEP-DON-FR -6HDO2
OEP-DGN-FR-DW01
OEP-DON-FS-DG03

OEP-DWN-FS-DW01
OEP-DON-FS-DW02
OEP-DON-FS-DrJOl
OriP-DON-FR-DO02
OEP-DON-FS-DGO02
OEP-DWN-FR-6HD03
OP.P-DON-FS-DO01
OEP-DON-FS-DGO2
OEP-D(ON-FS-DG03
ORP-DON-FR-6HD1 I
LPR-M10V-FT- I 62A
LPR-MOV-FT'-1862A
LPR-MOV-FI-l8628
LrR-MOV-FT-1890r1

Aqi

3.91E-03
3.913-03
3.9E-03
3.9r-03
3.917-03

1.or-n1
3.9E 03
3.9E-03

3.9E-03
3.911-03
3.911-03
3.9E-Ol
3.913-03
3.91E-03

3.0F-01
3.9E-03
3.913-03
3.9F.-03
1.313-03
1.311-03
1.3E-03

1.3E-03
1.3E1-03

Compn t Name
OEP-DON-PR-6H1`1l
OEP-DGN-FS-DW02
OEP-DWN-FS-WO3
OFP-DON-R-614DO3
OF.P-DGN-FR-611Da2

orWP-nc0N-PRt"1t~D0 I
nEP-DGN-FR-ltfDOI

OEP-DON-FR-DWO3
OEP- DWN-FR-DG01
OEP-DGN-FR-DC;02
OEP-DWIN-FR-DI02
OFP-rX1N-rR-rG03
OEP-DC)N-PR-1301
0EP-DWN-FS-Dt303
01-P-DON-rR-69DG2
AFW-TDP-rS-FW2
OEP-DCN-FR-6Hl03
OEP-DGN-FR-69DG2
APW-TnP-FS-r'W2
LPR-MOV-FT- 18626
LPR-MOV-FT-IR608
LPR-MOV-PT-IR60A
LPR-MOV-FT-I10A
LPR-MOV-FT-1 SOB

A q2
3.911-03
3.9E-03
3.9E-03
3.911-03
3.9E-03

3.91E-03
3.913-03
3.9E-03
3.9E-03
3.91E-03
3.9E-03
3.91-03
3.913-03

3.9E-03
3.OE-03
1.0E1-03
3.9E-03
3.911-03
3.017 03
1.31E-03
1.3E-03
1.311-03

1.3E-03
I.3E-03

*q2 ~ S18l2
3.6E-03
3.11E-03
3.113-03
2.411-03
2.411-03

A.4Rt-0:
2.4P.-03
2.4E-03
6.41E-04
6.0L -04
6.01E-04
6.0E-04
6.01,-04
5.J-04
2.2E-04
2.0E-04

2.6E1-04
IS.9E-04
1.9E04m
2.413-04
I.SE-03
1.SE-03
1.5E-03

I.SE-03
1.S11-03

&ql &q2
1.611-05
1.6E-05
1.61E-05
1.611-05
1.611-05
I.613-05

I .611-051.61E-05
1.6E-0O
1.6F1-05
1.61E-0S
1.6E1-05

1.61E-05
1,6E1-0S
1.61E-05
1.2FI-05
1.671-0
1.6E1-OS
1.211-05
1.71E-06
1.71-06
1.7E-06
1.71E-06
1.7E1-06

AC

S.611-ES
4.8E-08
4.E-011
i 1111-011
3.311P-O
3.211-08

3.811-0O
1.0E-04
9.411-09
9.411-E
9.4E-09
9.401-
9.0£-09
3.4E-09
3.1 E-09
3.01-09
3.0E-09
3.011-09
2.AR-09
2.6E-09
2.6E-09
2.6E1-
2.6E-09
2.611-09

I

I

I

i
II

2Z LR-MOV-FT-I360A

.j



w.- Ton -iF--I

EFFECTIVE OVERHAUL INTIRVAL = 72 MONTHS
EFFECTIVE SURVEILLANCE INTRVAL = 1 MONTH

pA A TIRGALFX - MOD 2172 MO. I 1 MO.
23-Ot9 TOP SINGLE CONTR B UTORS
09:14 AM

Totl .hC- 5.18606

Rank CemporenNNme Aqi Si AC

I OEP-DGN-FS-DG0l 4.4E-03 2.3E- 1.0-06 I s
2 OEP-DGN-FR-6HDGI 4.4E-03 2.1E-04 9.3E-07
3 OEP-DGN-FS-D003 4.4E-03 1.3E-04 5.SE-07
4 OFl'-DON-PS-IC02 4.4R-03 1.36 04 S.S6-07
5 OEP-DON-FR-6HDW3 4.4E-03 1.2E-4 5.3E-07
6 OEP-DON.FR-6HD02 4.4E-03 I.IE-04 4.7B-07
7 OEr-DCN-FR-DO01 4.4E-03 3.BE-05 1.7E-07
I HPI-MOV-Fr 4.4E7 3.4E-04 I.SE-07
9 OEP-DON-FR-DG03 4.4E-03 2.0E-05 8.76E-0

10 OEP-DWN-FR-DW02 4.4F,.03 2.0E-05 t.6F' 0R
It Arw-TDI IrS FW2 3.vn6O3 2.9n-05 8.068-O
12 LPI-MDP-FS 3.3E604 2.2E-04 7.4E-0S
13 LPR-MOV-FT 4.4E-04 1.3E-0 5.RE-08
14 HPI-CKV-FT CV225 1.6E-05 2.1E-03 3.4E-0'
15 AFW-TDP-FR-2P61HR 3.0E03 L.1E-S 3.4AE-0
16 HPI-MOV-rT-1350 4.404 6.76-05 2.9F-OS
17 HPI-CKV-PT-CV4I0 1.6M-os 1.4I-03 2.3F-O
1t HPI-CKV-rr-CV2S 1.6E-05 1.4E-0 2.3r-08
19 CVC-MDP-FR-2AIHR 3.3i-04 6.7E-05 2.2E-Ot
20 LPR-MOV-FT-1862B 4.4rs04 2,16-05 9.211-09

21 .IR MOmv-rr-tR67A 4.n004 2.3PA-oS 9.2!-O00
22 LPR-MOV-FT-18606 4.4E-04 2.1 E-S 9.1E-09
23 LPR-MOV-FT-1860A 4.4F-04 2.IE-OS 9. 1-09m
24 ArW-MI)P-PIS 3.31l-04 2.Ofl-05 1.711-09
23S ACC-CKV-ffT-CV14S 1.6n-os 5.06-04 1.26-09

i.
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PYPPICTIVE OVERHAUL INT MVAL -72 MONTHS
EFFECTVE SURVEILANCE INTIRVAL 1 MONTH

TIRGALX - MOD 2 72 MO. I I MO.
TOP DOUBLE CONTRIBUTORS

Pbnt A

23-Oct-89
01:24 PMI

Total * C- 5.4F-

I

Fank
I
2
3
4
S
6
7
A
9

10
11
12
13
14
15
16
17
Is
19
20
21
22
23
24
i5

Cmrorwnt Nano
OEP-DON-PR-6H1O3
OEP-DON-PS-DOOI
OEP-tON-1FS-DW0l
OEP-DWN-FS-DG02
OEP-flON-FS-DOO)
oIr-bN-mr-Dot
OIP-DON-PS-DOO!
ORP-flON-PR-6HIbG2
Ot e-DON-FR-WD01
OEP-DON-FS-DG03
OErP-DWN-FS-DW01
OIp-baN-pM-maI
oEPr-r'N-PS-Do02
onr-PHN-FR-DC002
OEP-DON-FS-DG12
OEP-WGN-FR-6HlD3
OEP-DWN-FS-DW03
0FP- tMN-FS-70(2
Oip-DO1N-Ps-DOOt
OPP-DON-FR-6HDOI
OEP-DON-FS-DO02
OEP-DON-FS-D003
OEP-DrN-FR-6HWD3
OEP-DGN-FR-6HD02
OFP-OON-FS-r100I

Aql
4.i4-03
4.4E-03
4.4E-03
4.4E-03
4.4-03
4.40-03
4.4rt-03
4.4E-03
4.4E-03
4.4E-03
4.4E-03
4.4P-03
4.4E-03
4.4r!-03
4.4E-03

4.4E -03
4.4L-O3
.4ri -o0

4.4AF-03
4.4P.-03
4.4E-03
4.4E-03
4.4E-03
4.4F-03
4,4dt n1

Compnent Nome
OEP-DGN-FR-dHDOI
OEP-DON-FS-DO03
OEP-DGN-FS-DK;2
OEP-DGN-FR-6H01
OEP-DGN-PR-6HW2
OEP-DON-rR-OHD03
orl'-DGN-PR-6f1D0I
OrEP-DON-FR-dHDOI
OE!-DGN-FR-D003

OEP-DWN-FR-DOOI
OEP-DGN-FR-D003
Or:P-DWN-PR-DO02
OF.P-ON-FR-D<;OI
Or-PIr)N-PR-DO0I

OEP-DON-FS-DW03
OEP-DON-FR-6HDC72
OEP-D;iN-FR-6HWD2
orr- MaN-PR-AIIDwX
APtW-TDP-PS-PW2
AFW-TDP-PS-2
AFW-TDP-PS-FW
AFW-TDP-PS-FW2
Ar-W-TDP-PS-F
AFW-TDP-FS-FW2
ArW-TDP-PR .2r11R

a q2
4.4£-03
4.49-03
4.4E-03
4.4E-03
4.45-03
4.4E-03
4.45-03
4.4E-03
4.4E-03
4.4E-03
4.4E-03
4.4R-03
4.4-W03
4.4A-03
4.4E-03
4.4E-03
4.4E-03
4.4AR-01
3.0R-03
3.05-03
3.0E-03
3.0E-03
3.0E-03
3.0E-03
J.0R-0J

512
3.6E-03
3. 1-03
3.1E-03
2.4E-03
2.48-03
2.48-03
2.40-03
2.49-0
6.411-0
6.0E-04
6.01-04
6.0-0(4
6.05E-
5.RE-04
2.21-4M
2.0E-04
1.9E-04
I.R-N04
2.6P-,
2.4E-
1.4E-
1.4E-04
1.3E04
1.2E-04
9.5K-cS

&ql &q2
l.9E0S
1.9E-05
1.9E-05
1.9Z-05
1.95-
I.9R-05
1.911-05
1.91-05
1.9R-05
1.9E-05
1.9-E05
1.95-OS
1.9E50S
1.91-05
1.9E-0S
1.9E-05
.9E-05

1.90-05
1.3E-05
1.3-05
1.3-05
1.3E0S
1.3E-0S
1.3E-0S
1.35-0

AC
6.9E-0S
5.98-01
5.9E-0o
4.71-08
4.7P'-
4.75-01
4.71101
4.7E501
1.2EOS
1.2-OS1.211-0t
1.25-01
1.2R-01
1.21-01
L .IE-Ot
4.2E-09
3.85-0
3.7-09
3.7R-09
3.45-09
3.1-09
1.8l-09
1.81-09
1.71-09
1.6E-09
1.25-09

1' �*
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EFPECTIVE OVERHAUL INTRVAL =72 MONTHS
- EFFCTVE SURVEILLANCE IN TERVAL 1 MONTH (

Pbmt A TIRGALEX - MOD 3 / 72 MO. / I MO.
TOP SINOLE CONTRXUTO1S

03:26 PM

Toal AC 1.09-04

Rank CAnnravmnmt Nql St A C
I HPI-CKV-FI-CV225 1. IE-02 2. 1h-03 2.3E-05
2 HPI-CKV-Fr-CV25 1.I9-0 1.4E-03 1.5E-05
3 HPI-CKV-FT-CV410 1.19-0 I.E-02 1.5E-05
4 ACC-CKV-FT-CV145 1.IE-02 5.09-04 .5E-06
5 ACC-CKV-rr-CV147 1.19-02 5.0o9a 5.5E-06 ;
6 ACC-CKV-FTI-CV130 1.19-02 5.09-04 5.51-06
7 ACC-CKV-FT-CV129 1.19-02 s.0o-0a 5.5E-06
9 lPX-Mov-rT 1.19-02 3.4E-04 3.79-06
9 OEP-DCN-PS-DO0I 1.19-02 2.39-04 2.6E-06 i

10 LPI-MDP-FS 1.1E-02 2.29-04 2.59-06
11 09P-DUN-FR-6fIDl 1.19-02 2.19E4 2.3E-06
12 LPR-MOV-PF I.IE-02 1.3E-04 1.4E-06
13 OEP-DWN-FS-DW03 1. IE-02 1.3E-0 1.4E-06
14 OEP-DWN-FS-DG02 1.1E-02 1.3E-04 1.4E-06
15 OI;P-DON-FR-614DWJ 1.1 h'2 1.2fR-0 1.3i9-0

\ 16 ORP-D0N-PR-611l12 .IP-02 1.1R-04 1.7?-06
17 HPI-MOV-Fr-1350 1.19-02 6.7E-05 7.49-07 $
11 CVC-MDP-FR-2A)HR 1.1-02 6.7E-05 7.4E-07
19 OEP-DGN-FR-DG;I I.1F-02 3.8E-05 4.1E-07
20 AFW-TDP-FS-FW2 L.E9-02 2.99-05 3.2E-07
21 AFW-MDP-IFS l.lE-02 2.6E-05 2.91i- -''

22 LPI-MDP-rF-SIfl 1.19-02 2.5E-05 2.79-07
23 LPI-MDP-P.I-.IA 1.11-02 2.IM-05 2.79-07 i.

24 LPR-MOv-lrr-1862D L.1E-02 2.iE-05 2.3E-07
25 LPR-MOV-FT-1R62A 1.IE-02 2.1E-05 2.3E-01

! t ;~~r~
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EFFECTIVE OVERHAUL INTERVAL 72 MONTHS
EFFECTIVE SURVEILLANCE INTERVAL = I MONTH

Plnt A TIROALIX - MO0D 3 / 72 MO. / I MO.'2
20ct-89 TOP DOUBLE CONIUTORS
04:59 PM

Toutl AC- 7.1E-06

(Rank ComponentoNme Aql Compot NMme 3q2 S12 *ql q2 AC
I OPP-DON-FR-6TDa3 1.1E-02 OEP-DON-PR-611DOI 1.18E-02 3.6F-03 1.2I-04 4.3E-07
2 OEP-WDN-FS-DG0I 1.IE-02 OEP-DGN-FS-D0O2 I.IE-02 3.1E-03 1.2- 3.7E-07
3 CEPWDGN-FS-W01 I.IE-02 OEP-DWN-FS-DGO03 .IE-02 3.1E-03 1.2E-04 2.7E-07 .A;
4 OEP-DWN-FS-DG0I I.IE-02 OEP-DON-FR-6HDX3 1.IE-02 2.4E-03 1.2E-4 2.9E-07
5 OEP-DGN-FS-DG02 1.lE-02 OEP-DWN-FR-6HDW1 l.E-02 2.4E-03 1.2t-04 2.9E-07
6 OEP-DON-FS-DOOI .IE-02 OEP-DON-FR-6HD02 1.IE-02 2.4E-01 1.28-04 2.99-07 i ;
7 OEP-DON-FS-D03 I.IE-02 OEP-DON-FR-6HWDI 1.1E-02 2.4E-03 1.2E-04 2.9E-07
3 OEP-DWN-FR-611DH2 1.IE-02 OEP-DON-PR-6HDOI 1. E-02 2.4i-03 I.25-04 2.9E-07
9 LPR-MOV-FT-1862A 1.IE-02 LPR-MOV-Fr-18608 1.IE-02 1.5E-03 1.2M-04 I.85-07

10 LPR-MOV-1I.-1862A 1.1E-02 LPI-MDP-FS-SlIB 1.IE-02 1.5E-03 1.2E-04 L.E-07
11 LPI-MDP-PS-SIIB 1.IE-02 LPI-MDP-FS-SIIA 1.1E-02 1.5E-03 1.2E5- l.tE-07

12 LPR-MOV-FT-1862B 1.8E-02 LPI-MDP-FS-SIIA 1.IE-02 I.SE-03 1.2E-04 1.RE-07

13 LPR-MOV-FT-18908 I.1E-02 LPR-MOV-FT-1990A 1.IE-02 1.5E-03 1.2E-04 I.SE-07
14 LPR-MOV-FT-19629 1.11-02 l.PR-MOV-VT-l"-X60A 1. 1E-02 1.SR-03 1.71-04 1.Anf-07
I1 LrR-MOV-rr-l-R6OA 1.18-02 l'l-lMDP-PF3-3I1B 1.1.-02 I.58-03 1.2E-04 L.IE-07
16 LPR-MOV-FT-1060eA L.IE-02 LPR-MOV-PT-1860? I.lh-02 1.5R-03 1.28-04 L.88-07
Il LPR-M0V-1tr-lR62A 1.LE-02 LPR-MOV-FT-1620 1. 1802 1.5E-03 1.2M-04 1.88-07 i j.,

1 LPI-MDP-FS-SIIA 1.1E-02 LPR-MOV-FT-18609 IE-02 1.5E-03 1.2E-04 I.S:-07
1I H P-MOV-FT- II511 l.lE-02 HPI-MOV-PT-1115D 1.IE-02 1.4E-03 1.2E-04 1.6E-07

20 HPI-MOV-FT-1115C 1.IE-02 HPI-MOV-FT-I1lSE L.E-02 1.4E-03 1.2E-04 1.6E-07
2k CPC-MDP-FS-SW10B l.lE-02 CPC-MDP-FR-SWA3H 1.8E-02 1.0E-03 1.2E-04 1.2E8-,
22 LPI-MDP-FS-SIIB 1.1E-02 LPI-MDP-PR-A21HR l.tE-02 1.0E-03 1.2E-04 1.2E-07

23 LPR-MOV-FT-13608 l.1E-02 LPI-MDP-FR-A21HR 1.1E-02 1.0E-03 1.2E-04 1.2E-07

24 LPR-MOV-FT-1862A 1.IE-02 LPI-MDP-FR-B21HR 1.IE-02 1.0E-03 1.2E-04 1.2E-01
25 lPR-MOV-FT-1967H 1.15-o2 l.rl Mnr) FR-A21tlR 1.1101 1.011-03 1.25-04 1.28-07
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CONTRIBUTORS POR
PLANT A

EFFECTIVE OVERHAUL INTERVAL =72 MONTHS
EFFECTIVE SURVEILLLANCE INTERVAL = 6 MONTHS

8K



|' 7~~~~~~~~~~.-

EFFECTIVE OVERHAUL INTERVAL = 72 MO
EFFECrIVE SURVEILLANCE INTERVAL = 6

Plent A TrRGALrX 7 2 MO. / 6 MO.
23-Oct-89 TOP SINGLU COWRIBUTORS
01:31 PM

Total A C - 4.2E-05

Rank Componnt Namne Aq Si C
I HPI-MOV-FT 2.4E{-2 3.4E-04 8.0E-06
2 OEP-DWN-FS-DGW0 2.46-02 2.3E-04 5.Si-06
3 OEP-DGN-FR-6HDW1 2.4E-02 2. IE-04 5.0E-06
4 LPR-MOV-FT 2.4E-02 1.3E-04 3.1m.06
5 OEP-DWN-FS-DW02 2.4E-02 1.3E-04 3.0E-06
6 OF.P-DWN-FS-DW03 2.4E-02 1.3E-04 3.0E-06
7 (EP-WGN-FR-6HDW3 2.4E-02 1.2E-04 2.9E-06
S OEP-DWN-FR-6HDW2 2.4E-02 1.IE-04 2.51-06

9 HPI-MOV-FT-1350 2.4E-02 6.7E-05 1.66-06
10 OEP-DON-FR-DG01 2.4E-02 3.81-05 8.9E-07
II AFW-TDP-FS-rW2 1.86-02 2.96-05 5.11-07

12 LPR-MOV-FT-1862A 2.4E-02 2.1E-05 4.9E-07

13 LPR-MIOV-FT-1862B 2.44-02 2.lE-05 4.96-07
14 LPR-MOV-FT-IR60B 2.4E-W 2.1 E-05 4.9E-07
IS LPR-MOV-FT-1860A 2.4E-02 2.16-05 4.96-07
11 OEP-DON-FR-DW03 2.4E-02 2.06-0S 4.74-07

17 OEP-DWN-FR-DW02 2.4E402 2.0E-05 4.7E-07

18 LPI-MDP-FS 1.4E-03 2.2E-04 3.3E-07

19 PPS-MOV-FT-1535 2.4E-02 9.5E-06 2.2E-07

20 AFW-TDP-FR-2P6HR L.8E-02 l.IE-0S 2.0E-07

21 LPR-MOV-FT-1I90B 2.46-02 4.5E-06 1.1E-07

22 LPR-MOV-FT-1890A 2.4E-02 4.5E-06 1.1E-07
23 CVC-MDP-FR-2AIHR 1.4E-03 6.7E-0 9.7E6-0

24 iPI-MOV-FT-1115E 2.4E-02 4.1E-06 9.7E-0
25 HPI-MOV-PT-1ttS1l 2.4P.-02 4.1R-06 9.76-01

INTHS
MONT14S
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EFFECTIVE OVERHAUL INTERVAL 72 MONTHS
EFFECTIVE SURVEILLANCE INTERVAL = 6 MONTHS

TIRGALUX / 72 MO. / 6 MO.
,roll DOUBLu coCNTRBUoRs

Plant A
21. 4)etAq
01:32 PM

Total AC - 2.22-03

Rank Component Name
1
2
3
4
S
6
7
a

9
t0
I1
12
13
14
'5
16
17
la
19
20
21
22
23
24
25

OEP-DGN-rR-6HDW
OEP-DGN-FS-DG01
OPP-DON-FS -DOOI
OrP-D(1N-PS-Do03
oRPT-nON-rs-Daom
OEP-rDN-FS-DcJO2
OEP-DGN-FS-DGW0
OEP-DON-FR-61HWD
LPR-MOV-FT-I 62B
LPR -MCOV-FT- 1162A
LPR-MCOV-FT-I 62A
LPR-MOV-FT-IR60A
LPR-MOV-FT-I190B
HPI-MOV-FT-I II5B
HPI-MOV-FT-I I 15C
OEP-DON-FR-DG01
OEP-DWN-FS-DW03
OEP-DON-FS-DG02
OEP-DGN-FS-DW01
OEP-DWN-FS-DW01
OEP-DON-FR-DO02
OEPDON-ES-DW02
OEP-DON-FR-6HDO
O FP- DON-FS- WOlt
OEP-DON-FS-DW02

A qI
2.4E-02
2.4E-02
2.4E3-02
2.4E-02
2.41!- 02
2.4E-02
2.4E-02
2.4E2-
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.41E-02
2.41E-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.4h-02
2.4E-02

Component Name
OEP-DON-FR-61HD0 I
OEP-DWN-FS-DG03
OEP-DON-FS-DG02
OEr-DON-ri-6I DO!
ORP-DON-rR -61 11)l12
0EP-DlON-.R-6HDO I
OEP-DGI-FR-6HDG3
OEP-DON-FR-6H1D1
LPR-MOV-FT- I160A
LPR-MOV-FT- I 3628
LPR-MOV-FT- 1 3608
LPR-MOV-PT-l160B
LPR-MOV-FT-1890A
HPI-MOV-FT-I I ISD
HPI-MOV-FT-I 115
OEP-DWN-FR-DG03
OEP-DGN-FR-DC;0I
OEP-DWN-FR-DG01
OEP-DON-FR-DW02
OEP-DON-FR-DC03
OEP-DGN-FR-DG01
OEP-DON-rES-DO03
OEP-DWN-FR-6HD02
APW-TDP-PS-FW2
OEP-DON-r:R-6HD03

A q2
2.4E-02
2.4E-02
2.4E-02
2.4F.-02
2.4t2-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02.
2.4E-02
2.4E-02
2.4E-02
2.4A-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.42-02
1.11f-02
2.4E3-02

S12
3.6E-03
3.1E-03
3. 1-03
2.4E-03
2.4E-03
2.4E-03
2.4E-03
2.4E-03
1.SE-03
1.5E-03
1.5E-03
1.5E-03
1.5E-03
1.4E-03
1.4E-03
6.4E-04
6.0E-04
6.0E-04
6.0E-04
6.OE-04
5.RE-04
2.2E-04
2.0E-04
2.6E:-04
1.9E-04

Aq1 Aq2
5.6E-04
5.6E-04
S.6E-04
S.6E-04
5.62-04
5.6E-04
5.63-04
5.6E-04
S.6E-04
5.6E-04
5.6E-04
S.6E-04
5.6E-04
S.6E-04
3.6E-04
5.6E-04
5.6E-04
5.6B-04
5.6E-04
5.6E-04
5.6E-04
S.6-04
5.6E-04
4.21-04
5.68-04

AC
2.0E-06
1.71-06
1.73-06
1.4e-0
1.41-06
1.4E-06
1.4E-06
1.4E-06
t.4E-07
3.4E-07
3.42-07
1.4E-07
8.4E-
7.1E3-07
7.7E-07
3.6E-07
3.43-07
3.4E-07
3.4E-07
3.4E-07
3.2R-07
1.2E-07
1.12-07
1.iR-07
1.11-07

I



EFPEEC7VE OVERHAUL INTERVAL - 72 MONTHS
EFFEC1'VE SURVEILLANCE INTERVAL 6 MONTHS

Plat A TRGALEX - MOD I / 72 MO. / 6 MO.
23-0ct-89 TOP SINGLE CONTRIBUTORS
01:33 PM

Tobl aC- 5.16-05

Rank Comntwmet Name Aql SI At (
I 0EP-DON-PS-DO01 2.4-02 2.3E-04 5.5fi-06
2 HPI-CKV-FT-CV225 2.5E-03 2.tE-03 5.2S-06
3 OEP-DWN-FR-6HDWI 2.4E-02 2.1E-04 5.0F-06
4 HPI-CKV-FT-CV410 2.5F-03 1.4A-03 3.5E-06
5 HPI-CKV-FT-CV2S 2.5£-03 1.4E-03 3.5E-06
6 OEP-DGN-FS-DW03 2.4E-02 1.3E-04 3.0E-06
7 OEP-DWN-FS-DG02 2.4E-02 1.3E-04 3.0E-06
S OEP-DWN-FR-6HWD3 2.4E-02 1.2E-04 2.9E-06
9 HPI-MOV-FT 7.9E-03 3.4E-04 2.7E-06

10 0EP-DGN-FR-6HDG2 2.4E-02 l.E-04 2.5E-06
I I LPI-MDP-PS 7.26-03 2.2R-04 1.66-0
12 ACC-CKV-r 7T-CV128 2.56-03 S.-0E 1.26-06
13 ACC-CKV-FT-CV14S 2.56-03 5.0E-04 1.2E-06
14 ACC-CKV-FT-CV110 2.5r-03 5.06-04 1.2E-0I
: 15 ACC-CKV-FT-CV147 2.SE-03 5.OE-4 1.2E-6-M
16 LPR-MOV-FT 7.9E-03 1.3E-04 1.0E-
17 OEP-DGN-FR-W01 2.4F-0 3.E-05 96E-07
1 lI~r-MOV-FrT-1350 7.,oE-03 6.7E-05 5.3E6-0
19 AFW-TDP-FS-FW2 l.8E-02 2.9E-05 5.1E-07
20 CVC-MDP-FR-2AIHR 7.2E-03 6.7E-0 4.96-07
21 OEP-DWN-PR-DW03 2.4E-02 2.0E-OS 4.7E-07
22 OEP-DWN-FR-DW02 2.4E-02 2.0E-05 4.7E-07

23 AFW-TDP FR-2P61IR 1.86-02 I.IE-05 2.06-07
24 AFW-MDP-FS 7.2E-03 2.6E-05 1.9E-07
25 Lrl-MDP-FS-Sll 7.2F-03 2.56-05 1.386-0



EFFECTIVE OVERHAUL INTERVAL a 72 MONTHS
EFFECTIVE SURVEILLANCE INTRVAL = 6 MONTHS

Plat A TIRGALEX - MOD I 72 MO. / 6 MO.
TOP DOUBLE CONTRIBUTORS23-Oct 9

01:34 PM

T~ol ^AC- 1,11w 01

Rank

2
3

1 ~~4
5
6

9
I0
I I
I)

14

16
17
is
'9
70

24
25

Componwnt Nome
OEP-DGN-FR-61=D3
OFP-DGN-FS-D001

OFP-DCN-FS -DC01

0FP-DGN-FS-DG01
OEIV-D(;N-FS-DG01
OEP-AIN- FS-DW03
OEP-i ,4 -N S-D02
oi!r*I)IN PR-6111KJ2
0t:P-lrfN-f-R-D0I
OPP- l10N IT#I rw103
OEP-1)CIN-P'S- DUO1
OIl'I) lI1N 1'S IWOn)
OF '1) N- -is-rxJ()
OEP-DON -r R-WO02
OEP-DWN-F.S-D02
OEP-DWN-FR-6HWD3

OEP-DWN-PS-DG01
OEP-DO N-FS-DW02
OIwI'- IWJN- I~tI-fl( 10

: 1'l l ivN It AIII.11
I 1`14 S14V 11 I I WA

Lilt NoVt1-17-I0h.I1
I.PR-MOV-IrT- 1I00o
LPR-Mo V-T- I NWAo

Aql

2.4E -02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.4F.-02
2.41-02
2.411-02
2.4rt-02
2.4e-02
2.411-02
2.4r-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.411-02
7.4 P -fl,
2.41t W(
7 01i (it
7 .911 -ElI
7.91i-01
7.11-03
7.91F-03

Component Name
0EP-DON-FR-611D 1
OEP-DGN-FS-DW02
OEP-DON-FS-D003
OEP-DIXN-FR-6HDG3
0EP-DGN-FR-6HDW2
0EP-DON-FR-6HWD I
OEP-DON- FR-61 1101
OFPA-XIN-I-R-6 11X1 I
OPP-tMJN-I:R-D!)00
O11 tIN r,1 1)(10I
OFP-W[N-IR-DlO02
01:1' ImN -rit m)(ol
0FP--rXIN-v:R-nYo)
OEP-DWN-FR-D(;OI
OEP-"ON-FS-DG03
0EP-DGN-FR-6HD02
AFW-TDP-F.' -FW2
0FP-DCN-FR-61HW03
(111P WIN ri tl1nn2
AIv'W IWI I'l lIW)
I PIH MEZ V l l I M^}ll
I.Iln-Ml oV PI I"nEi

LPR-MOV-rT- I 90A
LPR-MOV-F1 -160n

A q2

2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.42-02
2.417-02
2.41-02
2.41t-02
2.40-02
2.41-02
2.4E-02
2.41-02
2.41E-02
2.4E-02
1.82-02
2.412-2
2,411-m
I .Utt'4)2
7,of 0.1

7,011-03
7.98-03
7.90-03

S12
3.6E-03
3.1E-03

3. 1 E-03
2.4E-03
2.4E-03
2.4A-03
2.43-03
2.4.-03
6.41-04
6.OF.-04
6.01-4
6.011-N
6. 0r-04
5.RE-04
2.22-04
2.0E-04
2.6E-04
1.91-04
I ,@1-cm
7.41-04
I.. 1-E11
jIll-01
1,5.110i
I.521-03
1.51-03

£ql &q2
5.6E-04
5.6-04
5.6E-04
5.6E-04
5.6E-04
5.613-04
5.61E-04
5.6F-04
5.611-N
5.6E-04

4.2E-N

5,62-04

mm-m

S.6I-04
S.6E-04
5.6E-0
4.2E-04
5.6R-4~
5.fitt-o0l
4.211-4)4

6.2R8-0
6.2-OS

*C
2.0E-06
1.7E-06
1.7E-06
1.4E-06
1.4E-06
1.42-06
1.4E-06
1.42-0
3.63-0
3.4E-07
3.43-07
3.41-07
3.4e-07

3.22-07
1.2h-M7
1. IE-07
1.IE-07
1.1 -07

I .011-07.in-no
9.311-03
0.311-06

9.33-02
0931-or

* A"*�. �

ni
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EFFECTIVE OVLRfiAUL PL7TEkVAL = 72 MOTS
EFFECTVE SUPNEILLANCE NEBRVVAt 1 MONTH

..A

rlant A

23-Oct-29
01:36 PM

EROL* -- mD 2 72 MO. / 6 MO.
TOP SINGLE CONTRIBUTORS

Total Cm 3.1E-0S;

I,

RAnk

2
3
4
S
6
7
2
9

to
I It
12

13
14

is
16
17
Is
19
20

21
22
23
24
25

Come Ntosrme

OrFP- MN-PR-6HD l
OrP-[XDN-PS-DO3
OEP-DGN-FS-DW;02
OEP-DGN-FR-6HfD0
OEP-DGN-FR-6HDGO
OFP-DIXN-FRt-W01
HPI-MOV-FT
OEP-DcN-FR-DO03
OE-P-DON-FPR-DO02',
AFW-TDP-FS-FW2
LPI-MDP-PS
LPR-MOV-FT
IlII-CKv-Fr-CV225
AFW-TDP-PR-2P6F('

HPI-MOV-FT-1350
HPI-CKV-FT-CV410 1
lIPI-CKV-FT-CV23
CVC-MDP-FR-2AIH1
LPR-MOV-FT-ig62Bn
LPR-MOV-FT- 1 R62A
LPR-lMOV-FT- I lK Fl
I.PR-MOV-PT- 1860A5
AFW-MDP-FS I
ACC-CKV-7-T-CV 143

A qi
2.61-*02
2.66-02
2.6E-02
2.6E-2
2.6E-02
2.6E-02
2.6E-02
2.6E-03
2.6E-02
2.611-02
1.25-02
2.0-03
2.9-W3
9.811-05
1.1R-02
2.68-03
9.26-05
9.8E-0
2.0E-03
2.60-03
2.6v-03
2.61-03
2.66-03
2.OE-03
9.26-OS

$I
2.31-04
2.18-04
1.3E-04
1.36-04
1 .2E-0
2.IE-04
3.9E 05
3.46-04
2.0E-05
2.0E-05

2.29-04
1.36-04
2.1 E-03
1.1-05

6.7E6-5
I.4E-03
1.4E-03

6.7VE-S
2.IE-05
2.16R-0
2.1R-05
2. 1E-05
2.66-S
5.0E-04

AC
6.22-06

, .66-0

3.31-06
3.3E-06
3.2E-06
2.CE-05
9.91-07
8.96-07
5 5.2E-M

.5.2E-07
5. 16-07
4 .d6-07
3.5E-

:2.16-0
2.011-07
1.811-07
1.4E-07
1.4E-07
1.3E-07

* .5-S

5.5z!-0
w5.56-OS
5.26.03
4.9E-0t

.,

..
I

. .� - � -- -*&q i.&".. I 4 -. 1 - -1 1. .k1lallm,111,1111" Wim.h- 1ANNO qj w i-kqgrew -- --- I - ;I
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EFFLACTIVE OVERHAUL IRVAL = 72 MONTHS

EF CVE SURVEILLANCE INTE;RVAL = 6 MONTHS

TInAtMC - MOD 2I72 MO. / 6 MO.
I TOP DOUBLE CONTRIBUTORS

I

Pltnt A
23-Oct-"9
01:39 PM

Totul a C - I.9E-05

Pank

2
3
4
5
6
7
a
9

10

I1
12
13
14
1s
16
17
Is

19

20
21
22
23
24
25

Crtmponet Nm*e
OEP-DGN-FR-6HDG3
OEP-DWN-FS-DGW0
OEP-DWN-FS-DGW0
OEP-DON-FS-D002
OEP-DWN-FS-DG01
OEP-DWN-FS-DW01
OEP-DWN-FS-DW03
OEP-DGN-FR-6HDW2
OEP-DGN-FR-DGOI
OEP-DWN-FS-DW03
OEP-DWN-FS-DGOI
OEP-DGN-FP-DG0l
OEP-DWN-FS-DW02
OEP-DON-FR-DW02
OEP-DGN-FS-DW02
OEP-DWN-FR-6HDW3
OEP-DWN-FS-DCW03
OEP-DON-FS-DW02
OEP-DON-FS-DOOI
OEP-DWN-FR-6HDG I
OEP-DWN-FS-DO02
OEP- DN-rS-rXK3
OEP-DWN-PR-6HWD3
OEP-DWN-FR-6HWD2
OEP-DWN-FS-DW01

£ql

2.6E-02
2.6E-02
2.6E-02
2.6E-0
2.6E-02
2.6E-02
2.6E-02
2.6E-02
2.6E-02
2.6E-02
2.6E-02
2.6E-02
2.6E-02
2.6E-02
2.6E-02
2.6E-02
2.6E-02
2.6E-02
2.6E-02
2.6E-02
2.6E-02
2.6E-02
2.6E-02
2.6E-02
2.6F.-02

Cemt Nanm
OP-DdN-FR-6BD0 I
OEP-DoN-FS-DO03
OEP-DON-FS-DGM2
OEP-D¢N-FR-6UW I
OEP-D¢N-FR-6HDG2
ORP-D;N-FR-6HDG3
OEP-D0N-FR -6HW I
OEP-D"N -FR-6HDO I
OEP-DI;N-FR-DG03
OEP-DN-FR-DG0I
OSP-D N-FR-DC03
OEP-D¢N-PR-DG02
ORP-DON-FR-DOOI
OlEP-D6N-PR-DG0l
OEP-D6N-FS-DG03
OEP-DCN-FR-6HW02
OEP-D N-PR-611D02
OEP-DdN-FR-6HDU3
AFW-T1P-FS-FW2
AFW-TbP-FS-FW2
AFW-#rP S-PW
AFW-TbP-FS-FW2
AFW-TpP-PS-PW2
AFW-TtP-PS-FW2
AFW-TbP-FR-2P6HR

q2
2.6E-02
2.6E-02
2.6E-02
2.6E-02
2.6E-02
2.6E-02
2.6E-02
2.6E-t2
2.6E5-2
2.6E-02
2.6E-02
2.6E-02
2.6R-02
2.6E-02
2.6E-02
2.E-M02
2.6R-02
2.6E-02

L.IE-02
I.6E-02
L.IF-02

1.86-0
1.E-02

512
3.6E-03
3.1E-03
3.1E-03
2.4E-03
2.4E-03
2.4E-03
2.4E-03
2.4E-03
6.4E-04
6.OE-04
6.05-4N
6.0E-04
6.05-0
S.tE-04
2.2E-04
2.0E-04
I.9E-04
1.9E-04

2.6E-04
2.4E-0
1.4E-04
1.4E-04
1.3E-04
1.2E-04
9.5s-OS

Aql Aq2
6.9E-4
6.9E-04

6.9E-04
6.9E-04
6.9E-04
6.9E-04
6.9E-04
6.9E-04
6.9E-04
6.9E-04
6.9E-04
6.9E-04
6.95-04
6.9E-04
6.9E-04
6.9E-04
6.9E-04
6.9E-04
4.7E-04
4.7E-04
4.7S-04
4.75-04
4.7-04
4.7E-4
4.7E-04

AC

2.5E-C6
2.IE-06
2.1 E-06
1.7E-06
1.7E-06
1.7E-06
1.7E-06
1.7E-V6
4.4E-07
4.2E-07
4.2E-07
4.2E-07
4.2E-07
4.0E-07
I.SE-07
1.4E-07
1.3R-07
1.3E-0
1.2E-07
1.IE-07
6.5E-08
6.5E-0t
6.25-0
5.15-01
4.4A-O

F.
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EFFECTIVE OVERHAUL INTERVAL 72 MONTHS
EPPFECTIV SURVE[LLANCE INTERVAL - 6 MONTHS

PlattA TfROALLX - MOD 3 / 72 MO. / 6 MO.
,Z-Oct-V9 TOP SNGtZ CONRIUTORS
01:40 PM

Total AC ! I .OE4

lRank Component NOmo Aq1 St C

I HPT-CKV-4T-CV225 6.6E-02 2.1E-03 I.4E-04
2 HPP-CKV-FT-CV2S ! 6.6En- 1049W P. IE

13 FPI-CXV-FT-CV40 6.6-02 1.4E-03 9.1f-SIi.., 4 ACC CKV-rT-CV145 6.E-2 5.OF-04 3.3 '-05

A ACC-CKV-rT-CV147 6.6E-02 5.0E-04 3.3E-O5
t ACC-CKV-FT-CVt30 6.6E-2 5.0-04 3.3E-05
7 ACC-CKV-FT-CV128 6.6E-02 5.0O-04 3.3B1-05
, IIPI-MOV-TT 6.6E-02 3.41-04 2.2P.-05
9 OEP-DON-FS-DO01 6.6E-02 2.3E-04 .E-05

4 'O LPI-MVP-FS 6.631-2 2.2E-4 1.53-05
I I OEP-DGN-FR-6HD01 6.6E-02 2.1 E-04 1.4E-05
3 2 LPR-MOV-1?? 6.63-02 1.-04 J.7E

13 OEP-DC.N-FS-DO03 6.6E-02 1.3E1-04 3.3E-W06
14 OEP-WGN-FS-DC02 6.6E-02 1.3E-04 8.3E-06j
15 OEP-DGN-FR-6HWD03 I 6.6E-02 1.2E-04 8.0E-06
16 OEP-DGN-FR-6HDG2 6.6E-02 1.I E-04 I.OE-06
12 HPt-MOV-PT-1350 6.6E-02 6.7E-05 4.4E-06
it CVr-MDP-FR-2AIHR 6.61-02 6.t7R-O 4A43-06
19 O.P-DO-FR-WOl I 6.6F.-02 3.3ff-OS 2.32-06
20 AFW-TDP-FS-FW 6.69-M02 2.91-05 1.9Bh-OS
21 AFW-MDP-FS 3 6.6E132 2.6E3-05 1.7E-06
22 LPI-MDP-rS-SI1B 6.6E-02 2.SE-05 1.6-06
23 LPI-MDP-PS-SllA i 6.6E-02 2.5-E5 1.61-06
24 I.rR-MOV-PT-162R I 6.611-02 2.3190S 1.4R1-
23 LPR-M0V-"t-1862A 1 6.61-02 2. 1 -O 1.43-06

¢;~~~~~~~~~~~ | W
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EFFECl1lV OVERHAUL INTERVAL = 72 MONTHS
EFFEC IVE SURVEILLANCE. ITERVAL = 6 MONTHS

S At A S m - k I =.. *Plant A

23-Oct-89
01:41 PM

I 4KPJJUV.kA - MUU J I IA MV. I 0 MU.

Total AC - 2.62-4

Rank Component Nome
I OEP-DWN-FR-6HDG3
2 OEP-DGN-FS-DGW0
3 OEP-DWN-FS-DGOI
4 Olr-DOWN-PS-DOI
S OEP-DGN-FS-DW02
6 OF.P-DN-FS-DGOt
7 OFP-DON-FS-DW03
8 OEP-DGN-FR-6HDW2
9 LPR-MOV-FT-1I62A

10 LPR-MOV-tT-1I62A
I1 LPI-MDP-PS-SIID
12 LPR-MOV-FT- 1162B
13 LPR-MOV-FT-18908
14 LPR-MOV-FT-1628
1 LPR-MOV-FT- 1I60A
16 LPR-MOV-FT-l360A
17 LPR-MOV-FT- I 162A
IR LPI-MDP-FS-SIIA
19 HPI-MOV-FT-I 1ISB
20 HPI-MOV-FT- I 5C
21: CPC-MDP-FS-SW10B
22 LPI-MDP-FS-SI I B
23 LPR-MOV-FT- 1S608
24 LPR-MOV-FT-1862A
25 LPR-MOV-FT-1862B

A ql

6.6E-02
6.6E-02
6.6E-02
6.dr.-0
6.6E-02
6.62-02
6.6E3-02
6.6E-02
6.6E-02
6.6F.-02
6.6r-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02

TOP DOUBLE CONTRIBUTORS

Componewt" ms q2 S12 A
OEP-DWN-5R-6HDWI 6.6E-02 3.6E2-3
ORP-DGN-:S-DO02 6.6E-02 3. 1-03
OEP-DGN-PS-DG03 6.6.-02 3.1E-03
OPP-DON-tR-16HD33 6.62-02 2.4E-43
OEP-DGN-FR-6HDGI 6.613-02 2.4E-03
OEP-DON-PR-6HDG2 6.6E-02 2.4E-03
OEP-DON-PR-6H11I 6.6E-02 2.4E-03
OEP-WDN-pR-611DG I 6.6:-02 2.4E-03
LPR-MOV-PT-1360B 6.6E-02 1.5E-03
LPI-MDP-Fi-StiB 6.6E-02 1.5E-03
LPI-MDP-PM-SIIA 6.6E-02 I.SE-03
LPI-MDP-Fd-S1IA 6.6£-02 1.5SE-0
LPR-MOV-4T-190A 6.6F-02 1.5E-03
LPR-MOV-T-1I60A .6E-02 1.5E-03
LPl-MDP-F6-SI IB 6.6E-02 1.5E-03
LPR-MOV-4T-16608 6.6E-0. I.SE-03
LPR-MOV-T-1862B 6.61-02 1.5E-03
LPR-MOV-4:T-1860B 6.6E-02 1.5E-03
HPl-MOV-l T-1115D 6.6E-02 1.42E03
HPI-MOV- T-l5 E 6.6E-02 1.41-03
CPC-MDP- R-SWA3H 6.6E-02 1.0E-03
l.PI-MDP-F -A21HR 6.6E-02 1.0E-03
LPI-MDP-F A-21HR 6.6E-02 1.0E-03
LPI-MDP-F)-121HR 6.6E-02 1.0E-03
LPI-MDP-FIt-A21HR 6.6-02 1.02E-03

iql aq2
4.3E-03
4.3E-03
4.3E-03
4.3r-03
4.3E-03
4.3E-03
4.3E.03
4.3E-03
4.3E-03
4.3E-03
4.3E-03
4.3E-03
4.3E-03
4.32-0
4.3E-03
4.3E-03
4.3E-03
4.3E-03
4.34-03
4.3E-03
4.3E-03
4.3E-03
4.3E-03
4.34-03
4.3E-03

AC

1.5E-05
1.3E-05
1.3E-05
.1e2-03

l.lE-05
1.11I-05
I.IE-05
l.2E-05
6.5E-06
6.5.-06
6.5E-06
6.5E-06
6.5E-06
6.3E-
6.SE-06
6.5E-0
6.5£-06
6.5E-06
5.9E-06
S.9E-06
4.3E-06
4.3E-06
4.3E-06
4.3E-06
4.3E-06

. .
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9. POINT RESULTS FOR PLANT B (HE BWR)

The following pages give the pointuise results for the average core melt frequency
increases due to aging for Plant B. which is the BWR. Tbe results are again organized
according to the characterization of the aging maintenance program. The first results
give a summary of the core melt frequency increas and rjive a breakdown of the
summed contribution from single coasponent aging effects, ESiAqi, and the summed
contribution from double componet. aging effects ES-TqhAq- Tee results which follow
give the top 2.5 single componk rkt aging contributors and the top 25 double component
aging contributors for each case. Appendix E gives results for additional case studies in
which the unavailability increase Aq was assumed to be controlled, but at a fairly high
level (03) The results are similar to those presented hem

9.1. Core Melt Frequency Increase Versus Aging Maintenance Program
Characteri zation

The following pages present the core melt frequency increase AC (per year) versus aging
maintenance program. The first results are for maintenance programs characterized as
having only overhauls (or replacements) at effective intervals of L = 18 mo, L = 72 mno,
or L = the TIRGALEX intervals. The following results are fpr maintenance programs
characterized us having both overhaul intervals of L and surveillance intervals of T for L
= 18 mo, T = I mo; L = 72 mo, T = I mo; and L = 72 mo, T = 6 mo. The discussions
below summarize the results for each case; the results are presented after the discussions.

18 Month Overhauls Only

The core melt frequency increase AC (per year) is basically the same for the TIRGALEX,
MODI, and MOD2 aging rates and is in the vicinity of 3-06. For MOD3, the 5-year
aging rate data base, AC is 2.3-05. The summaries of the singles and doubles
contributors show that the single component aging effects are generally dominant, except
for MOD3 where the double component aging effects are slightly larger.

72 Month Overhauls Onlv

The core melt frequency increase AC is approximately 2.5-04 for TIRGALEX, MODI,
and MOD2 aging rates. For the MOD3 5-year aging rates, AC is 3.4-03, a factor of 10
higher. The contribution from double component aging effects dominates for all cases.

TIRGALEX Overhau. intervals

The core melt frequen:y increase AC is similar for TIRGALEX, MODI,And MOD: and
is in the vicinity of 2.06. For MOD3, AC grows to 2.7-05. The single component aging
effects dominate for TIRGALEX, MODI and MODS. while for MOD3 the double
component aging effects are slightly larger.

95
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18 Month Overhauls and I Month Surveillances

Ile core melt frequency increase AC is approximately 2-07 for TIRGALEX, MOD1. and
MOD2. For I!OD3 aging rates, the core melt frequency increase is 9-07. lbe single
component agngi effects dominate in all cases. As compared to the 18 mnath overhul
only case, carrying out additional aging surveillances at I month effective intervals
reduces the overage core melt increase by slightly more ta a factor of 10.

72 Month Overhauls and I Month Surveillances

For TIRGALEX, MOD1, and MOD2 aging rates, aC is apiroximately 8.7. For MOD3,
AC is A.6-06. hic single component aging contributions are generally most importan.
The 72 month overhaul and 1 month surveillancc results arm approximately a factor o! 4
lower than the 18 month overhaul only results and are morm than a factor of 300 lower
than the 72 month overhaul only resuls

72 Month Overhauls and 6 Month Surveillances

AC for TIRGALEX, MODI, and MOD2 is in the vicinity of 8-06. For MOD3 AC
becomes 7-05. The double component contributions generally dominate. The core mdt
frequency control provided by the 72 month overhaul and 6 month surveillance progrz=z
is comparable to the control provided by the 18 month ovu&haul only maintenance

overhaul only program, the 72 month overhaul and 6 month surveillance program lowers
the average core melt frequency increase C by a factor of more than 30.

9. Detailed Component Contributors

The pages after tCe summary results present the top 25 aging single component
contributors and top 25 double aging component contributors ftr each maintenance case
that was analyzed. The specific system, component, and failure mode are identified for
each contributor. For cach contributor, the increase in unaazilability factor A;, core mclt
importance factor S. and the contrihution to the core melt frequency increase C is giv,
where the core melt frequency contribution is the product of the aging and importance
factors. The resuh-s on the detailed contributors show that for all maintenance cases,
diesels (ACP-DGN) are generally dominant contributors with the motor driven pumps in
the service water system (SSW -MDP) also important contributors. The turbine driven
pumps in the core isolation system (RCI-TDP) are also contributors. These detailed
cnntributors can be used to focus aging analyses and aging control effort.
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PLANT B

H E O 0NWAVA 18 MONTHS

!.'I
t. tTOTAL CORE MELT FREQUEMCY CHANGE C (y-1)

TIRGALEX AC= 2.7E-06
t -_ _ -- - - - - - - - - - - -- -- -- -- --- - -!

MOD I iC= 3.3E-W

- MOD 2 C= 3.1E6

t | ~~~~~ ~~MOD 3 AC 2.3E-C5

r ~ ~~ IdRUTO;TO-OE ME TUQEWCY7MRGE i-C& y-i

TIRGALEX MO1 11 MOD 2 MOD 3

SINGLEIS 1.9E-06 2.3E-06 2.Ei-06 9.7E-06

DOUBLES 8.0E-07 9.9E-07 9.7E-07 1.3E-05

TOTAL 2.7E-06 3.3E-06 3.1 E-6 2.3E-05
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PLANT B
EFFECTIVE OT VAL= 72 MONTE

TOTAL CORE MELT FREQUENCY CHANGE a C (yr-*)

TIRGALEX &C = 2.IE04 _

I

SINGLES

e ~~~~DOUBLE'

IV TOTAL

i
I

V

l

MOD I

MOD2

MOD 3

C= 2.9E-04

AC= 2.8E-04

ACC 3.4E-03

CORS TO CORE MELT-PREQUENCY-CHANGE & C (yr-I) -

s

TIRGALEX

3.OE-05

1.E-04

2.1E-04

MOD I

3.7I.-05

2.5E-04

2.9E--04

MOD 2

3.3E-05

2.5E-04

2.8E-04

MOD 3

1 .6E-04

3.2E-03

3.4E-03
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PLANT B
-SI EFFEry CTIVE OVERHAUL INTERVAL T1RGALEX

TOTAL CORE MELT FREQUENCY CHAkNGE A C (yr-I)

- -- --- ~ ~ ~ ~ TIRGLEX - aC=J.5E-0

MODi I C= 2.7E-06I ~ ~~~~ ~ ~~~MOD 2 & 1.7E-06

MOD 3 AC= 2.iE-05

CONTRIBUTORS TO CORE MELT FREQUENCY CHANGE a C (yr-I)

TIRGALEX MOD I MOD 2 MOD 3

SINGLES I.2E-06 2J1E-06 I.3E-06 1.3E-O5

DOUBLES 3.OE-07 6..OE-07 3.6E'-07 IAE-05

TOTAL 1.5E-06 2.7E-06 1.7E-06 2.7E--05

I.
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PLANT B
EFFECTIVE OVERHAUL IRVAL =18 MONTHS
EFFECTIVE SURVEILANCE UnERVAL = 1 MONH

TOTAL CORE MELT FREQUENCY CHANGE A C (yr-1)

TIRGALEX

MOD I

MOD2

MOD 3

AC I.7E-07

AC = 2.0E-07

A C 1.8E-07

AC 9.OE-07

CONTRIBUTORS TO CORE MELT FREQUENCY CHANGE A C (yr-1)

TIRGALEX MOD I MOD 2 MIOD 3

SINGLES

DOUBLES

TOTAL

1.6E-07 .1.9E-07 1.7E-07 8. IE-07

5.OE-09 6.9E-09 6.7E-09 S.8E-08

1.7E-07 2.0E-07 L.8E-07 9.OE-07
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PLANT B
EFFECTV O'VERHUL INERVAL =72 MONTHS
EFFECTIVE SURViLLANCE EVAL = I MONTH

TOTAL CORE IW. LT FREQUENCY CHANGE: &C-(yr-=)-

TIRGALEX AC= 7.1E-07

MODI AC= 8.E-07

MOD 2 AC= 8.IE-07

MOD 3 AC= 4.6E-06

CONTRIBUTORS TO CORE MELT FREQUENCY CHANGE A C (yr-l)

'TIRGALEX MOD I MOD 2 MOD 3

SINGLES 6.3E-07 7.7E-07 7.0E-01 3.2E-06

DOUBLES 8.0E-O8 .E-07 L.IE-07 I.4E-06

TOTAL 7.1E-07 8.SE-07 8.IE-07 4.6E-06

.4 .~~~~~~~~~~~~~~
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PLANT B
EFFECTIVE OVERHTL INTERVAL =E72 MONTHS
EFFECTIVE SURVEILLANCE INERVAL = 6 MONTHS

TOTAL CORE MELT FREQUENCY CHANGE A C (yr-i)

TIRGALEX

MOD I

MOD2

ACC 6.7E-06

AC= 8.6E-06

AC= 8.IE-06

MOD 3 A C= 7.OE-05

CONTRIBUTORS TO CORE MELT FREQUENCY CHANGE A C (yr-1)

TIRGALEX MOD I MOD 2

SINGLES

DOUBLES

3.8E-06 4.6E-.06 4.2E-06

2.9E--06 4.OE-06 3.9E-06

MOD 3

1.9E-05

S. !E-05

TODTAL 67E-06 8.6E-06 S.1E-06 7.E0E5.



CONTRIBUTORS FOR
PLANT B

EFFECIIVE OVERHAUL INTERVAL = 18 MONTHS
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EFFECTIE OVERHAUL INTERVAL 18 MONTHS

Plant B TIRGALEX / 18 MO.
23-Oet-9 TOP SINGLE CONTR BUTORS
11:33 AM

Totl ACC 1.9E-06

Rn& Componet Name &ql Si C
I AtPr-ININ tIf- rPOOi Ia1t-n0 ,6n 11 ntnW
2 ACP-DON-FR-DW13 1.2E-02 2.6E-5 3.1E-07
3 ACP-DGN-FR-D I1 1.26-02 1.9Q-05 2.2E-07
4 ACP-DON-PS-D 12 1.2E-02 1.9E-05 2.2E-07
5 ACP-DON-FR-DGI? 1.2E-02 1.9E-05 2.2E-07
6 ACP-DGN-FS-DGI I 1.2E-02 1.9E-05 0.2E-07

7 ACP-DGS-FS-CM 1.2E-02 1.26-05 1.4E07
8 RCI-TDP-FR-TDPI 3.96-03 6.4E-06 5.7E-08
9 RCI-TDP-FS-TDPI 3.9E-03 6.3E-06 5.6E6-8

10 SSW-MDP-FS-CM 7.2E-04 7.7E-05 5.6E-08
11 SSW-MDP-FS-MDP2C 7.2E-04 1.83-05 1.3E-0O
12 SSW-MDP-FS-MDPI8 7.2E-04 1.2E-05 88E-09
13 SSW-MDP-FS- MDPIA 7.2E-04 1.2E-05 8.81-09
14 SSW-MDP-IR-MDP2C 7.26-04 1.l1-OS 7.9r-00
15 EIIV-FAN-PR-77C02 6,917-04 3.91-06 6.11-09
16 EIIV-FAN-FS-77C.f 6.9R-04 3.99-0 6. 1-09
17 ssw-MlPp-rR-MnP1D 7.26-04 7.26-04 5.2=0O9
I SSW-MDP-FR-MDPIA 7.2E-04 7.2E-06 5.26-09
1o FIIV rAN Fq-77CIfn 6.06-04 SAI.-06 d 3.6-00
20 EUV-PAN-FS-77CIA 6.91-04 5.IE-06 3.51-09
?1 fIIV-PANfl' ?7r11m 6 96-04 5,11 II (A
- ) IV l'AN I'll 11WIA A OP n1i 1) .g MI 3t.Mli



EFFECTIVE OVERHAUt INTERVAL 18 MONTHS

TIRGALEX P 18 MO.
TOP DOUBLE CONTROM)RS

Plant B

24-Oet-89

09:18 AM

Total AC - B.OE-07

i

IU'

Rank
I
2
3
4
S
6
7
a

9
10
11
12
13
14
15
16
17
la
!9
20
21
22
23
24
25

Component N me
ACP-DON-FS-DW13
ACP-DWN-FS-DG 13
ACP-DWN-FS-DW 12
ACP-DON-FS-DO 13
ACP-DCrN-FS-DG I I
ACP-DON-FS-DO 13
ACP-DON-FR-DG 13
ACP-DGN4-FR-D 13
ACP-DGN-FS-D0 II

ACP-DON-FS-DO I I
ACP-DGN-FS -DW 12
ACP-DON-rR-D01 II
AC'P-ciN-rP-Wnn Ii
ACP-D0S-FS-CM
RCI-TDP-FR-TDPI
RCI-TDP-FR-TDP I
ACP-DON-FS-DG 13
ACP-DGN-FR-DO 13
RCI-TDP-FR-TDPI
RCI-TDP-FR-TDPI
RCI-TDP-FR-TDPI
RCI-TDP-FR-TDPI
ACr-N-r- F-Dc 12
ACP-DON-FS-DG I I
ACP-DON-FR-DO 12

Aql

1.2E-M2
1.2E-02
1.2S-02
1.2E-02
1.2E-02
l.2E-02
1.2E-02
1.2E-2
1.2E-02
1.2E-2
1.2R-02
I .2R~-02
1.2r%-01
1.2E-02
J.9E-03
8.95-03
1.2E-02
1.2E-02
3.9E-03
8.9E-03
9.911-3
J.OR-03
1.2n-02
1.2E-02
t.2E-Q

Component Nome
ACP-DON-FS-DW12
ACP-DON-FS-D I I
ACP-DOG4-FR-D 13
ACP- DON-FR-DO 12
ACP-DON-FR-DO. '
ACP-DON-FR-Du a I
ACP-DON-PR-DO 12
ACP-DON-FR-DOI I
ACP-DON-FS-DO12
ACP-Dr N-FR-DO 12
ACP-DON-FR-DO I I
ACP-flfN-FR-D( 12

ACP-DON-FR-DO 13
ACP-D(N-FS-DW13
ACP-DWN-FR-D 13
RCI-TDP-FS-TDPI
RCI-TDP-FS-TDPI
ACP-DIN-FS-DO12
ACP-DGN-FS-DI I
ACP-DON-FR-D012
ACP-DON-PR- I I
RCI-TDP-PS-TDPI
RCI-TDP-FS-TDPI
RCI-TDP-FS-TDPI

aq2 I
1.2E02
1.2&-2

1.26-021.2E*M
1.2E-02
1.2E-02

1.21F5S2
1.2E-02

1.2R-621.25-02
I .7R-02
I.213-62
1.2E-02
1.2E-02
1.2E-2
8.95-03
8.9E.43
1.25-02
1.2E-02
I1.25.42

S.9ii-0

S12
3.SE-0
3.55-04
3.3E-04
3.3E-04
3.3B-04
3.35-04
3.1E-04
3. 1 E-04
3. 1E-04
3.0E-04
3.0H-04
2.1FT-04
I.9rn-0
I.9E-04
1.3E-04
1.2E-04
1. I E-04
1. I E-04
9.6£-05
9.6E-05
8.7E-05
A.7 -05
1.3n -05
8.21-05

7.8F.-05

aql aq2
1.4E-04
1.45-04
1.4E-04
t1.4E-04
1.4E-04

1.4E-04
1.4E-04
1.4E-04
1.4E-04
1.4E-Q4
1.4h-04
I .45t-04
I ."I!-04
1.4E-04

I.OE-04
l.OE-04

1.0049
I .0E-04
1.05-04
l.OE-04
l.OE-04

I .OE-04
1.0E-04
l.OE-04

AC
4.9E-01
4.9E5-0
4.7E-OS
4.7E-Ot
4.7E-OR
4.7E-O0
4.41-08
4.4E-O0
4.3E-O
4.2E-OtS"
4.2R-OR
3.9n.03
2.71-01
2.ME-O
1.4E-O?
1.2E-09
1.2E-OS
1.lE-Ot
l.0E-Ot
1.013-0
9.2E-09
9.2711-0
8.7E-09
S.6E-09
8.2E-09

r
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EFFECTIVE OVERHAUL INTERVAL - 18 MONTHS

plant B
23-Qct-t9
11:37 AM

TIRGAL - MOD I / 18 MO.
TOP SINGLE CONTRIBUTORS

S,.

I

Ii
yE~~~I

.,I

w,

Kv
.> ~ ~ ~ .

Total AC- 2.3E-06

Rank

2
3
4
5
6
7
R
9

10
11
12
13
14
15
16
17
It
19
20
21
22

Compoen Nam
ACP-DON-FS-DO13
ACP-DON-rR-D 13
S5'W-M DP-PS-CM
ACP-DON-FR-DOI I
ACP-DON-FR-DO12
ACP-DON-FS-D012
ACP-DON-PS-DGI1
ACP-DOS-FS-CM
SSW-MDP-FS-MDP2C
RCI-TDP-FR-TDPI
RCI-TDP-FS-TDPI
SSW-MDP-FS-MDPI B
SSW-hiDP-FS-MDPIA
SSW-MDP-FR-MDP2C
SSW-MDP-FR-MDPIA
SSW-MDP-FR-MDPIB
EHV-FAN-FR-77C02
EHV-PAN-PS-77CO2
RHV-FAN-PS-77C1A
EHV-PAN-FS-77CIB
EHV-FAN-FR-77C1B
EHV-PAN-FR-77CIA

A qi

1.2E-02
1.21-0
3.611-03
1.2E-02
1.2E-02
1.2E-02
1.2E-02
1.2E-02
3.6E-03
8.9E-03
t.9E-03
3.6E-03
3.6E-03
3.6E-03
3.6E-03
3.61-03
6.9E-04
6.9E-0
6.9E-04
6.9E-04
6.9E-04
6.9E-04

St
2.6E-05
2.61-05
7.7fl-05
1.9E-05
1.9E-05
1.9E-05
1.9E-05
1.2E-05
1.8E-05
6.4E-06
6.3E-06
1.2E-05
1.2E-05
1. IE-05
7.2E-06
7.2E-06
8.9E-06
R.9E-06
S. IE-06
S. IE-06
S. IE-06
5. 1E-06

AC
3.1IE-07
3.1R-07
2.R1-07
2.2E-07
2.2E-07
2.2E-07
2.2E-07
1.4E-07
6.4E-08
5.7E-OS
5.6E-Ot
4.4E-OS
4.4E-O
4.0E-O0
2.6E-08
2.61E-Ot
6. 1E-09
6.19-0
3.5E-09
3.5E-Q9
3.5E-09
3.SE-09

| _ ___> ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1_mm N!i4 o*w.ww II~~
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EPPECrIVE OVERHAUL INTERVAL - 18 MONTHS

i

II
I

II
I

1-4
40

i %I

Ptant B
23-Oct-t9
11:31 AM

Total A C-

Ran

2
3
4
S
6
7
a
9

10
I1
12
13
14
15
16
17
is
19
20
21
22
23
24
25

9.9E-07

Component Name
ACP-MN-FS-D013
ACP-DON-FS-DO 13
ACP-DN-FS-0013
ACP-DON-FS-DG 12
ACP-DGN-PS-DO I 3
ACP-DXN-PS-DO II
ACP-DGN-PR-W 13
ACP-DON-FR-DO13
ACP-DON-FS-DI I
ACP-DGN-FS-D 12
ACP-DON-PS-DW 11
ACP-DQN-FR-DOI I

ACP-DON-FS-DOC13
ACP-DOS-PS-CM
RCI-TDP-FR-TDPI
RCI-TDP-FR-TDPI
ACP-DON-FS-DO13
ACP-DON-PS-DX31 I
ACP-DON-PS-D013
ACP-DON-PS-DO13
ACP-DON-PS-DO 12
ACP-DON-FPR-DO 13
RCI-TDP-FR-ThPI
SSW-MDP-FS-CM
ACP-DON-FS-X 12

^qI
1.2e-02
1.2£-02
1.2E2-
1.2E-02
1.2E-02
1.2R-0
1.22-02
1.212-W
1.2E-02
1.2£-02
1.2E-02
1.2E-02
1.2£-02
I .2E-02
3.91-03
8.91-03
1.2E-02
1.2h-02
1.2E-02
1.2E-02
1.2R-02
1.2E-02
8.9E1-0
3.6E-03
1.2E2-

Compement Name
ACP-DON-PS-DO12
ACP-DON-FS-13 I
ACP-DON-PR-DO12
ACP-XaN-FR-DQ13
ACP-DON-FR-DOI
ACP-DON-PR-DOIS
ACP-DON-PR-D012
ACP-DON-PR-DI I
ACP-DON-PS-D012
ACP-DON-PR-DOI I
ACP-DON-PR-DO 12
ACP-DON-PR-D012
ACP-DOS-FS-CM
ACP-DQN-FR-D013
ACP-DON-PS-X 13
ACP-DON-FR-D013
RCI-TDP-FS-TDPI
SSW-MDP-PS-MDP2C
SSW-MDP-PS-MDPIB
SSW-MDP-FS-4DPIA
SSW-MDP-PS-MDP2C
RCI-TDP-PS-TDPI
SSW-MDP-PS-CM
RCI-TDP-PS-TDPI
SSW-MDP-PS-MDPIA

A q2
1.22-02
1.2E-02
1.29-02
1.2R-02
1.28-0
1.22-02
1.282-
1.2E-02
1.22-0
1.2E-02
1.22-02
1.2E-02
1.2h-02
1.2E-02
1.2E2-0
1.2E-02
t.9E-03
3.6E-03
3.62-03
3.62-0
3.6E-03
1.92-0
3,6E-03

3.6E-03

i12
3.5E-0
3.S2-0
7.3E-0
3.3E-0
p.32.04

.1E-04
9.1-0
3.1E-0
3.02-0

2.92-4
1.9E-04
1.3E-04
t.2E-04
I.1E-04
2.6E-0
2.62-04
I613-04
~,6B-0
t.lE-04
i.2E-04
3.2E-0
2.4E134

aql *q2
1.49-0
1.424
1.4E-04
1.4E-04
1.42-04
I.4R-04
1.4E-4
1.4E-04
1.4E-04
1.4E4
1.4E-04
1.4E-
1.4E4
1.4E-0
1.0E-

.OE-04
L.OE-
4.3E-05
4.3E-05
4.31-05
4.3E-05
I.OE-0
3.2E-05
3.2E-OS
4.32-0

AC

4.98-0%
4.911-0
4.7-O,
4.7E-0t
4.7R2-0
4.70-03
4.4E-02
4.4AE-
4.3E-OS
4.2E-01
4.22-01
3.9E-09
2.7E-01
2.6E-O1
1.49-01
1.2E-ft
1.22-01
1.1E-01
1.1-01
1.1E-0
L.1E-0
1.1-0t
L.OE-0
1.0II-0
1.02-0O

T[OALEC - MOD 1 l 18 MO.
TOP DOUBLE CO TRTORS

:

4 
: I
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I
I'

Plant It

23-Ot-9
11:39 AM

EFFECFrVE OVERHAUL INTERVAL =

TIROALIIX-MOD 2 / IS MO.
TOP SE&GLE CONtTRUTORS

1.

Tftl AC-

Rank' Cooipenent Name
I ACP-DON-FS-D013
2 ACP-DON-PR-0013
3 ACP-DGN-PR-DGII
4 ACP-DGN-PS-1X12
S ACP-DGN-PR-DC12
6 ACP-DGN-PS-G I1
7 ACP-DWS-FS-CM
8 SSW-MDP-FS-CM
9 RCI-TDP-FR-TDPI

10 RCI-TDP-FS-TDPI
II SSW-MDP-FS-MDP2C
12 SSW-MDP-FS-MDPIB
13 SSW-MDP-FS-MDPIA
14 SSW-MDP-FR-MDP2C
15 SsW-MDP-PR-MDPIA
16 SSW-MDP-FR-MDPIB
17 EHV-FAN-FR-77C02
IS EHV-PAN-FS-77C02

19 ILAV-FAN-r'S-77C1A
20 EHV-FAN-FS-77CtB
2 1EHV-FAN-FR-77C1R
22 EHV-FAN-FR-77CIA

2.1 -06

* ql
1.32-0
1.3B-02
1.3E-02
1.3E-02
1.3E-02
1.3E-02
1.2E-02
9.9E-04
R.9E-03
3.9E-03
9.9E-N
9.9E-04
9.9E-04
9.9E-04
9.98-04
9.9E204
6.9s-4m
6.99-04
6.92-04
6.9E-04
6.9E-04
6.9E-04

Si
2.62-OS
2.62-03
I.OE-OS
1.9E2-0
1.E2-OS
1.9E-O5
1.2E-OS
7.7F.-05
6.46-6
6.3E-06
I.tE-05
1.2E-OS
1.2E-OS
1.1E-0S
7.22-04
7.2E-06
3.9E-06
3.9E-06
S. 1E-W
S.1E-6
5.1t-06
5.I-m06

MONTHS

lc
349-07

314E-07
2 5E-1
2452-07
215E-07
2 5E-07
14E-07
71iE6-08
517E6-0
5j6E-O

1 2E-OS
1 12E09
I IE08
7, 12-9

7,1E-09611E-09

3152-09315E-09
3 jSE-09

k

i

I
i:

I
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EFFECTIVE OVERHAUL NTrVRAL= 18 MONTHS

TIRGALEX -. MOD 2 J 1t MO.
TOP DOUBLE CONTRITORS

plant B
23-Oct-39

11:41 AM

Toal a C- 9.75-07

i

1 0

|.1
i1 I

F~;
I'

.t .
I i
I _

i -~*~:ke"-' s _ ,

Rank Component Name
I ACP-DON-FS-DG 13
2 ACP-DON-FS-DW13
3 ACP-DGN-FS-D013
4 ACP--DON-PS-DG12
S ACP-DWN-FS-DWII
6 ACP-DWN-FS-DG13
7 ACP-DON-FR-DW13
t ACP-DWN-FR-DW13
9 ACP-DGN-FS-DGW 1

10 ACP-DON-FS-DG12
1 IACP-DON-PS-DI 1
12 ACP-DON-FR-DO 1
13 ACP-DON-FS-DG13
14 ACP-DOS-FS-CM
15 RCI-TDP-FR-TDPI
16 RCI-TDP-PR-T0Pl
17 ACP-DON-FS-D013
IR ACP-DON-FR-D013
19 RCI-TDP-FR-TDPI
20 RCI-TbP-FR-TDPI
21 RCI-TDP-FR-TDbPl

22 RCI-TDP-FR-TDPI
23 ACP-DON-FS-D012
24 ACP-DON-FS-DO 1
25 ACP-DON-PR-DO II

A ql
1.3E-02
1.3E-02
1.3E-02
1.3E-02
1.3E-02
1.3E-02
1.3E-02
1.3E-02
1.3E-02
1.3E-0
1.3R-02
1.3E-02
1.3E-02
1.2E-02
3.9E-03
3.96-03
1.3E-02
1.3E-02
.9E5-03

8.94-03
1.9S-03
8.9E-03
1.3E-02
1.3E-02
1.3F-02

Compont Name
ACP-DON-FS-DO12
ACP-DON-FS-DOI I
ACP-DON-PR-Dt312
ACP-DON-FR-DO13
ACP-DON-FR-DO13
ACP-DGN-FR-D 1l
ACP-DON-FR-DO12
ACP-DWN-FR-DW 1
ACP-DON-FS-D012
ACP-DON-FR-D0 I
ACP-DON-PR-DO12
ACP-DON-FR-DO 12
ACP-DOS-PS-CM
ACP-DON-FR-D013
ACP-DON-PS-DO13
ACP-DON-PR-DO13
RCI-TDP-FS-TDPI
RCI-TDP-PS-TDPI
ACP-DON-PS-DO12
ACP-DON-PS-DOI I
ACP-DON -FR-0012
ACP-DWN-FR-DW 1
RCI-TDP-FS-TDPI
RCI-TDP-FS-TDPI
RCI-TDP-PS-TDPI

A q2
1.3E-02

1.3E-02
I.3E-02
1.3E-02
1.3E-02
1.3E-02
1.3E-02
1.3E-02
1.3E-02

1 .3ts-02
1.35-2
1.2E-02
1.3E-02
1.3E-02

3.9-E03
3.9f-M03
1.3E-02
1.35-02

*1.3E-2
1.3E-02
3.9E-03
'.92-03
1.91i-03

;12
3. FE-"
3. 5
3.IE-04
3. E-0
3. 3E-
3. IE

3. E-0
3. E-04
3.1E-04

3 ~-04
2. F-N

1.! -2. 1EM

1.t
1. E-0S
IE4M

9.:5-05V.¢E-05

O.!7E-o
8.iE-05
7.$1;-0S

aql q2
1.7E-04
1.7E-04
1.7E-04
1.7E-04
1.7E-04
1.7E-04
1.7£-04
1.7E-04
1.7E-04
1.75-4"
1.7h-04
1.75-04
1.6E-04
1.6E-04
1.2E-0
1.2E-04
1.2E-04
1.2E-04
1.2F-4
1.2 -04
1.2E-0
1.2E-04
1.2E-04
1.2E-04
1.2F-04

AC

6.0o-01
6.0E-0t
5.35E-0
5.35-0
5.7E-08
5.7E5-
5.4E-0O
S.4E-0
5.4E5-
5.2R-0
S.2-01
4.95-0
3.05-0
2.95-0
1.55-0
1.45-01
1.35-01
1.2E-Ot

1.15-01

1.1S-0
1.05-08

1.2E-01
9.7E-9
9.65E-0
9. 1 -09

.
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EFFECTIVE OVERHAUL INTERVAL =

TIRMAM - MOD 3 / 18 MO.
TOP SINGLE CONTRIBUTORS

Plant B
23-Oct-39
11:t2 AM

TottI AC - 9.7E-06

Rank
I
2
3
4
5
6
7
a
9

10

I I
12

14
15
16
17

As
19
20
21
22

Como wment Nam
SSW-MDP-FS-CM
ACP-DWN-FS-D 13
ACP-WDN-FR-DO 13
ACP-DGN-rR-DO 11
ACP-WN-FR-DO 12
ACP-DGN-FS-DO 12
ACP-DON-FS-DW I
SSW-MDP-FS-MDP2C
SSW-M DP-FS-MDP 1R
SSW-MDP-FS-MDPIA
ACP-DGS-FS-CM
SSW-MDP-FR-MDP2C
SSW-MDP-PR-MDPlD
SSW-MDP-FR-MDPIA
RCI-TDP-FR-TDPI
RCI-TDP-FS-TDPI
EOV-FAN-FR-77C02
rTIV-FAN-FS-77C02
EIIV-FAN-FS-77C1A
EHV-FAN-FS-77CIB
EHV-FAN-FR-77CIB
EHV-FAN-FR-77CIA

£ q1
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3n-02
3.3E-02
3.3E-02
3.3E-02
6.9E-04
6.9E-04
6.9E-04
6.9E-04
6.9E-04
6.92-04

Sl
7.7E-05
2.6E-05
2.6E-05
l.9E-05
1.9E-05
l.9E-05
1.9E-05
I.RE-05
1.2E-05
1.2E-05
1.2E-05
1.IE-05
7.22-06
7.2h-06
6.4E-06
6.32-06
9.9E-06
3.9E-06
5. 1E-06
S.1E-06
S. IE-06
S. IE-06

11 MONTHS

Ab
2.5E-06
R. E-07
8. E-07
6.JE-07
6.2E-07
6.2E-07
6. E-0.7
S:l E-W
4.( B-07
4.dE-o7
3.E-07
3.E-07
2. E-
2.^C
2. 1E-07
2. iE-07
6. E-09
6. tE-09
3. -W9

3. E-09
3. -W

I S

i

I
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EFFECTIVE OVERHAUL INTERIVAL 18 MONTHS

THRGALOC - MOD) 3 IO.
TOP DOUBLE CONMMRS

_v17 ... - -

Plant B

23-Oct-39

11:43 AM.

Total C- 1.3E-OS

Rank
1
2
3
4
s
6
7
S
9

10
21
12

14
2S
16
17
Is
19
20
21
22
23
24
25

Component Name
ACP-DON-FS-DO 13
ACP-DON-FS-DO 13
ACP-DON-FS-DO13
ACP-DWN-FS-DG I2
ACP-DON-FS-DO II
ACP-DON-FS-DO 13
RCI-TDP- FR-TDPPI
SSW-MDP-FS-CM
ACP-DCv'N-FR-IX 13
ACP-DWN-FR-DO 13
ACP-DON-FS-DO I I
ACP-DGN-FS-D I I
ACP-DON-FS-DO 12
ACP-DON-PR-O I I
ACPrD0N-r.s-nar3
ACP-DON-FS3-D 13
ACP-DON-FS-DO 12

ACP-DON-PS*DOI I
ACP-DON-FS-DO 12
ACP-DCN-F3-DOI I
ACP-DON-FR-DO I 3
ACP-DON-FR-DO13
ACP-DGN-FS-DG 13
ACP-DI)N-FR-DOI I
ACP-DON-PR-DO 12

AqI

3.3 I -02
3.3E-02
3.3E-02
3.3E-02
3.3F.-02
3.3E -02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.1F-02
1.307..0,
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3J.f-02
3.3E-02
3.3E-02
3.3E-02

3.3RI 02
3.3E-02

Compolent Name
ACP-DON-PS-D 122
ACP-DO3N-FS-DG I I
ACP-DON-FR-DO 12
ACP-DON-FR-DO13
ACP-DON-PR-DO 13
ACP-DGN-FR-DOI I
SSW-MDP-FS-CM
RCI-TDP-FS-TDPI
ACP-DON-mR-Do 11
ACP-DON-FR-DW12
ACP-DON-FS-DO 12
ACP-DGN-FR-DO12
ACP-DON-FR-DOI I
ACP-DON-PR-DO 12
SSw-Mnpr-qs-MnplA
SSW-MDP-PS-MDP2R
SSW-MDP-FS-MDP2C

SSW-MDP-FS-MDP2C
SSW-MDP-FS-MDPI A

SSW-MDP-PS-MDPID

SSW-MDP-FS-MDPIA
ACP-DOS-FS-CM
S3W-MDP-PF-MDrID
SSW-MDP-PS-MDPIA

A q2
3.3R-02
3.3E-02
3.3E 02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3E-02
3.3-02
3.3rn-07
3.31-On
3.3E-02
3.3E-02
3.31E-02
3.311-02
3.3E-02
3.3E-2
3.3E-02

3.39-02
3.3E-02

S12 1
3.50-64
3.53104
3.3E-4
3.3E
3.3F.-I
3.30-44
3.2IE4M
3.2E 1
3.1Et
3.113

3.00- 44
3.0R-4
2.21-44
2 MT
2.6E - 4
2 6E- 4

2.fpg- 4
2.46 < 4
2.48-"fl
2.01 ' Z
2 (,2-4 4
2, R

1.9E-% 4

I.9R'~4
1.9s-&

aqi Aq2
1. 1 -03
L.E-03
1.IE-03
1.1E03
1. IE-03
1.11-03
1.1-E3
1.IE-03
1.0-03
1.11-03
1.IE-3
1.IE-03
1.10-03
1.11-03
1.I1-03
.IE-03

1.11-03
l.1E-03
1.IE-03
I. I1-03
1. 1B-03
1.IE-03
1.1E-03

1. 1-03
1.1E-03

*C
3.80-07
3..1-07
3.6E-07
3.6E-07
3.6E0-
3.6E-07
3.5E-07
3.5E-07
3.4E-Ot
3.4E-07
3.4E-01
3.2E-07
3.2R-07
3.01-07
2.rIP-07
2.tE-07
2.83-07

2.8E-07
2.6E-07
2.6R-07
2.20-07
2 IE-07
2.1E-07

2.0-07
2.0P-07



CONTRLLUTORS FOR
PLANT B

EFFECTIVE OVERHAUL INTERVAL = 7 MONTKS

11.
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1EFFECTIVE OVERHAUL INTERVAL - MyONTHS

TIRGAL3JX I 72 MO.
TOP SINGLE CONTRIBUTORS

Plant B
23-Oct-39
1I144 AM

Total ACT 3.0-05

RM

II

I

mk Compawunw v Nan
I ACP-DON-FS-D013
2 ACP-D(1N-PR-D013
3 ACP-DO3N-FR-DOI l
4 ACP-DaN-FS-DC112
5 ACP-DON-FR-D012
6 ACP-DGN-FS-DO II
7 ACP-DOS-FS-CM
A RCI-TDP-r-R-TDPI
P RC1-Ttfl' i'n-rrTb'l

10 SSW-MDr-FS-CM
I I SW-MDP-1?S-MDP2C
12 SSW-MDP-FS-MDPIB
13 SSW-MDP-rq-Mn)P1A

s ql
1.91-01
1.91-0
I.91-01
1.9-01
1.9E-01
1.9E-01
1.9E1-01
1.41-01
I.40-01
1.2E-02
1.211-02
1.21-02
I.2R-02
1.2R-02
1.11-RK
1.IE-02
1.2-02
1.2E-02
.11-2

1.111-02
1.1*R02
1.11-02

S1
2.6R-05
2.Ae-
1.98-05
1.91-05
1.9E-S
1.911-OS
1.21-05
6.49-0
6.11-06
7.71-05
1.31-05
1.21-05
1.2R-0
1.1 -05
3.91-0
8.9E-06
7.2E-06
7.2E-06
5.31I-06
5.11-06

5.11-06

14

is
19
20
21
22

SSW-MDP-pR-MDp2C
EHV-FAN-FR-77C02
EHV-FAN-FS-77CQ2
SSW-MDP-FR-MDPIB
SSW-MDP-PR-MDPIA
EHV-FAN-rS-71CIB
R1KV-PAN- PS-MICA
nhIV-P'AN P'R-77C~fl
I'll V-PAN-PR-77CIA

ACI

4.911-d
4.9R1-0
3.611-06
3.6R-6
3.6EMt~

2.211-Q

9.101

2.011-0
JAdR#

1.31-01
1.311483
9.31-C

5.71-CM

5.711-0~

I

I

,11

..1

J



mq#l XA!, 11r)4f: Xeres..i nil i qT H"

uPpEcTrvE ovERHAuL INTRvAL -72 MONTHs

TIROALXC 1 72 MO. i
TOP DOUBLE CONTRIBUTORS '

Plant 1n
23-Oct-89
11:46 AM

Total & C - 1.813-04

Rank

2
3
4
5
6

a
9

10
It
12
13
14
IS

16
17
IR
19
20
21
22
23
24
25

Compnwwnt Name
ACP-DON-FS-D 13
ACP-DON-FS-DO 13
ACP-DGN-FS-DO 13
ACP-DON-FS-DO 12
ACP-DWN-FS-DO 13
ACP-DON-PS-DO I I
AVII- 'M IN- I'M-4 I il~

ACP-DGN-FR-DO 13
ACP-DWN-FS-DGI I
ACP-DON-FS-DO I I

ACP-DGN-FS-DO 12
ACP-DON-FR-DO II
ACP-DXN-PS-D( 13
ACP-DWS-FS-CM
ACP-DON-FS-DO 13
AC-DON-FR-DO 13
A/iP-WDN-FS-D 12
ACP-DON-FS-DO I I
ACP-DON-PR-DO 12
ACP-DON-FR-DOI I
ACP-DWS-FS-CM
ACP-DON-FS-DO12
ACP-DON-FS-DO I I

ACP-DON-FS-DO13
ACP-DON-FS-D 13

A qi
I .913-0l
I.91-01.
1.913-01
IS.E-01
1.911-01
1 .9IE-0t
I .01~-11
I1.913-01
I.91-01
1 .9r1t-0t
1.913-01
1.91-01
1.91-01
I.9E-0I
I.91-01
I.91-01
I.91-01
IS.E-0I
I .911-02
1 .913-01
1.9E-01
I.9E-01
1 .9r13-01
I.91-01
I.91-01

Coment Name
ACP-DON-PS-DO12

ACP-DON-FS-DO I
ACP-DON-FR-DO12
ACP-DON-FR-DO13
ACP DON-FR-DOW1
ACP-DON-FR-D013
AtTA'-IUbN-PH-0I I
ACP-DON-FR-DO 12
ACP-DON-FS-DO12
ACP-DQN-FR-D012
ACP-DON-FR-DI I
ACP-DGN-FR-D012
ACP-D8348-CM
ACP-DON-FR-DO 13
RCI-TDP-FS-TDPI
RCI-TDP-FS-TDPI

RCI-TDP-PS-TDPI
RCI-TDP-FS-TDPI
RCI-TDP-PS-TDPI
RCI-TDP-PS-TDPI
RCI-TDP-FS-TDPI
SSW-MDP-PS-MDP2C
SSW-MDP-PS-MDP2C

SSW-MDP-rS-MDPIA
SSW-MDP-PS-MDPIB

Aq2
1.911-01
1.9E-01
1.9E-01
1.913-01
I.9E-0l
1.911-01
Lo.t-Ol
1.9K1-l
1.9E-01
1.9E-01
1.9E-01
1.913-01
1.911-01
1.9E-01
1.4E-01
1.4E-Ol
l.4E-01
1.411-01
1.411-01
1.4E-01
1.4E-01
1.2E e2
1.2E-02
1.2E-02
1.213-02

S12 IA42
3.513-04 'J. -02
3.S13- 3.6E-02
3.3E-04 3.EM-2
3.313-04 3.lE -02
3.313-04 3.rE-02
3.313-4 3.613-02
3. 1 S-04 5"X
3.1E-4 316E-02
3.1E-04 3 6E-02
3.06-0 316E-02
3.013-04 3i6E-02
2.813-0 3J613-02
1.9R 34R 0
1.9E-04 3168-02
1.1E-0 217E-02
1.13-E0 217E-02
3.313-05 2i713-0
3.213-05 2713-02
7.813-05 21.711-02
7.8E-05 27E-02
4.9E-05 2l7E-02
2.6E-04 42E-03
2.61-0 2.2&-03
2.6E-0 .2E-93
2.6E-04 21.-03

AC
1.213-05
1.2E-05
1.2E-05
1.2E-05
1.215-05
1.211-05
s . Ita-t ~
1.112-05
1. I E-0

1.1iE-05
1.013-05
6.A11-0
6.7F-06
3.C'i-06
2.8E-06
2.21E-06
2.2E-06
2.113-
2.1 E-06
1.3E-6
S.65-07
5.65-07
5.6E-7
5.6E-07

A

A

r

..4i
I.

i.

1�

ii'



a - A
I ~ ''$~'

t - -

EFR

Pilat B
23-O)ct-39

..... .... . s k * ~~.,.

MECIWE OVER)

TIRGALEC
TOP SINOLl

I 11:47 AM

J

Tobl AC-

Rank Compovet Name
I ACP-DON-rS3-DO13
2 ACP-DON-PR-1x13
3 SSW-MDP-rS-CM
4 ACP-DON-PR-EKI 11
5 ACP-DGN-rR-D012
6 ACP-DGN-FS-DO12
7 ACP-DON-FS-DI I
A ACP-hoi-I's- CM
9 sSW-MDP-rs-MDP2c

10 RCI-TDP-rR-TDPI
II RCI-TDP-FS-TDPl
12 SSW-MDP-FS-MDPIB
13 SSW-MDP-rS-MDP1A
14 SSW-MDP-FR-MDP2C
15 SSW-MDP-FR-MDPIA
16 SSW-MDP-FR-MDP1B
17 EHV-FAN-FR-77CO2
1i EHV-FAN-FS-77CO2
19 EIV-FAN-FS-77CIA
20 EHV-FAN-FS-77CIB
21 EHV-FAN-FR-77CID
22 EHV-FAN-FR-77C1A

- -- - . - - - - - - I - - - - ' - -

HAUL INTERVAL s 72 MOmS

-MOD 172lMo. .

3 CONTRIBUTORS

3.73-os

*ql A1 *C;
I.9R-01 2.63-05 4.93-06
1.93-01 2.6R-09 45 .. j

5.38-02 7.73-0 4.4K !
1.93-01 1.9E-0 3.63-06
l.9E-01 1.9E-OS 3.6E-06
1.9E-01 l.9-05 3.6E-06 M
1.9-01 1.9E.05 3.5R-06.
L~on-ol 1.2n -05 2.21 j i
5.83-02 1.33-05 :.01 06
1.4E-01 6.4E- 9.13E.
I.4E-01 6.3E-06 9.0F-0

S.AE- 1.2E-0 7.1E-7'
5.E-2 1.2E-05 7.1 S-07
5.sn-0 l.lE-05 6.4E-7'
S.3-2 7.2E-06 4.2E-07
5.E3-02 7.2E-06 4.2E-07
1.1E-02 8.9E-06 9.tE3-0
.IE-02 B.9E-06 9.83OS |

I.IE--0 S.13-7E06 ;-0;

L.1E-. S.1E-06 5.7E-08L
I.1E-02 S.E-06 .7r 1-0:

l.E-02 S.IE-06 5.7j-01

! ,



EFFECTIVE OVERHAUL iNERVAL V= 72 MONTHS

Plaut B TIROGAL - MOD I 72 MO.

TOP DOUBL CONTRITO
II

23ct-t9
I1

11:48 AM

Total *C- 2.S5E-41

Rink
I
2
3
4
5
6
7

9
10
I11
12
I,
14

16
17
Is
19
20
21
22
23
24

Component Nano
ACP&DON-PS-DO13
ACP-DON-FS-DO 13
ACP-DON-FS-DO13
ACP-DO N-PS-DO 12
ACP-DWN-FS-D013
Acr-Dwm-rs-Do i
ACP-DON-FR-D 13
ACP-DON-PR-DO 13
ACP-DON-FS-DO I I
ACP-DGN-FS-DG12
ArP-DON-FS-DOI I
ACP-DON-FR-DC)II
AcP-D0N-r3-D0J13
ACP-DOS-PS-CM
RCI-TDP-FR-TDPI
RCI-TDP-FR-TDPI
ACP-DON-FS-DG13
ACP-DQN-FS-DG I
ACP-DON-FS-DO13
ACP-DON-FS-DO13
ACP-DQN-FS-DO 12
ACP-DON-FR-DO 13
RCI-TDP-FR-TDPI
SSW-MDP-FS-CM

Acr- DN-Trs-DO12

AqI
1.95-0l
1.9E-01
1.9E01
I.9E-01
1.9E-01
l.@P-ot
1.91-01
I .9r-ot
I.9F-01

1.9E-01
1.9E-01
1.5-C1
1.911-01
1.9E01
1.4E-01
I.4E-01
1.9E-01
1.9E-01
1.9-E01
1.9E-01
t.9R-I
I.9E-01
1.4E-01
5.RE-02
1.91.101

Componet mo
ACP-DON-PS-DOA2
ACP-DON-FS-D0 I
ACP-DON-PR-D012
ACP-DON-FR-D013
ACP-DON-FR-DWI1
ACr -DON-PR-DC 13
ACP-DWN-FR-DW12
ACP-D0N-FR-DOI I
ACP-DGN-FS-DW12
ACP-DON-FR-DI 1
ACP-DGN-FR-DG 12
Arp-mN-FR-DO 12
ACP-DG1-rS-CM
ACP-DON-PR-DO13
ACP-DON-PS-DO13
ACP-DON-FR-Ddl3
RCI-TDP-FS-TDPi
SSW-MDP-FS-MDP2C
SSW-MDP-FS-MDPIB
SSW-MDP-FS-MDPIA
SSW-MDP-FS-MDP2C
RCI-TDP-FS-TDPI
SSW-MDP-FSCM
RCI-TDP-FS-TDhIP

SSW-MDP-PS-MDPIA

Aq2
1.95-01
1.9E-01
1.9-E01
1.91-01
1.9E-01
IA.-01
1.96-01
1.95-01
I.9E-01
1.9E-01
1.95-01
1.9E-01
1.95-01

1.9E-01
1.9E-01
1.9E-01
1.4E-01
S.tE-02
S.tE-02
5.E-02
S.35-02
.4E-01

5.E5-02
1.4E-01

5.8-02

S12
3.39-0
3.5n-04
3.3E-04
3.3E-0
3.3E-0
3.39-0
3.16-04
3.15-04
3.IE-0
3.0E-04
3.0E-04
2.R-(04
1.91-04
1.9R-04
1.3E-04
1.2E-04
1.15-0
2.6E-04
.2.6E04K
2.6E-04
2.6E-0
1.1E-04
3.2E-04
3.2E-04
2.4B-0

qi aq2
3.65-02
3.A-02
3.48-02

3.OE-02
3.4E-02

3.q65-02
3.dE-02
3.6E-2
3.4E 02

3.45-2
3.65-02

2. E-02
2.7E-02
2., sC02

1. *E-02
1.' E-02

1. *E-02

t.: -03
S.: 12E03

I. 9-0

AC
1.29-05
1.2R-05
1.2E-0
1.25-05
1.2E-05
1.2R-05
I.IE-05
I . I1-OS
I.I-05
l.lE-05
1.IE-05
1.0F-405
6.35-0
6.7e-06
3.5E-06
3.2E-06
3.0E-06
2.3E-06
2.35-06
2.tE-06
2.15-06
2.83-06
2.6E-06
2.6E-06
2.6B-0

I

i �I



�W'�.1141, -, 4*'%W. 5-0"Wi'..
i

EFFECTIV OVERHAUL'iNT RVAL = 72 MON-I

Plant B
23-Oct-9
11:49 AM

TIRGALEX - MOD 2 72 MO.
TOP SINGLE COinLIuTOS

Toutl C-

P"

Rank

2
3
4
S
6
7
a
9

10
I 1
12
13
14

1S
16
17
Is
19
20
21
22

Component Ncme
ACP-DON-P!-MO13
ACP-DON TR-D0I3
ACIP-DON-PIV Dll
ACP-DGN-FS-DO 12
ACP-DON-PR-DO 12
ACP-DONFS-DO I I
ACP-DGS-PS-CM
SSW-MDP-FS-CM
RCI-TDP-FR-TDPI
RCI-TD?-FS-TDPI
SSW-MDP-FS-MDP2C
SSW-MDP-FS-MDP I B
SSW-MDP-FS-MDPIA

SSW-MDP-FR-MDP2C
SSW-MDP-FR-MDPIA
SSW-MDP-FR-MDPI B
EHV-PAN-FR-77C02
EHV-FAN-FS-77C02
EHV-PAN-FS-77CIA
EHV-PAN-FS-77CIB
EHV-FAN-FR-77CIB
EHV-FAN-FR-77CIA

Aqi

2.. IR-(I2.1n-6il

2. IR-cl
2. lE-qI

2.1A-01
1.91301I
1.6E-0Z
1.41-01
1.4B-jl
1.61-oR
1.6E-0,
1.6E3-02
i:6E92

l.6E-O2

I.IE-02
1. IE-O2
1.I 13-O

1. 1E-02
1.1E-O

Si
2.AR-05
2.AR-05
.9S-05

1.913-05
1.913-05
I .913-03
1.2E-05
7.713-OS
6.4AE-C
6.3E-06
1. RE-05
1.21E-05
1.2E-05
1. IE-05
7.2E-06
7.2E-06
t.913-06
8.91-06
5. 1E-06
5.1 E-06
S. IE-06
5. 1E-06

*C

5.5n-ft
4.0e-0
4.0&-06
4.013-06
3.9R-0
2.211-06
1.21E-06
9.1-07
9.013-07
2.BE1-07
1.911-07
1.9E-07
1.713-07

.LIE-07

.IE-07
9.8E1-Ot
9.AE-8
5.71E-08
5.7E-Ot
S.7E1-0
S.713-0O

! ia~~~~~~~r

6d,

.. g



1*~~~~~~~~P

rant B
23-Oct-89
1 1:50 AM

Total AC -

Rank
1
2
3
4
S
6
7

9
9

10
I1
12
13
14
15
16
17
18
19
20
21
7,

24
'Ii

1~~~~~~~~~~~~~~~1.
EFFECTIVE OVERHAUL INTE1RVAL - MONTHS

TIROA E!X - MOD 2/ 72 MO. |
TOP DOqBLE CONTRIUTORS

2.SE-04 I

Compement Name Aq1 Componnt Name Aq2 112 *qt aq2 AC
ACP-DON-FS-D(I3 2.1E-01 ACP-DGN-FS-D012 2.1E-01 3.5E-04 4.4E-02 1.5B-0,
ACP-DON-FS-DO13 2.1E-01 ACP-DON-FS-DOI 2.1E-01 3.5B-04 4.4E-02 I.SE-05
ACP-DGN-FS-DW13 2.E-01 ACP-DON-FR-D012 2.1E-01 3.3E8-0 4.4E-02 1.5E-05
ACP-DON-FS-DO 12 2.1E-01 ACP-DGN-FR-DW13 2.1S-01 3.3E-04 4.4E-02 1.58-05 | .
ACP-DGN-FS-DWII 2.1E-01 ACP-DON-FR-DUI3 2.1E-01 3.3E-04 4.4-02 I.SE!-05 ' .
ACP-DGN-FS-DG13 2.1E-01 ACP-DWN-FR-DGII 2.1E-01 3.3E-04 4.4E-02 l.SE-05 ; t

ACP-DGN-FR-D013 2.1F.-0I ACP-DGC4-FR-DX12 2.1E-01 3.1E-04 4.4E-2 1.46-05
ACP-DGN-FR-DW13 2,18-01 ACP--D(N-rR-D011 2.1fli-1 3.1 R-04 4.4E-02 1.4E-05
ACP-DON-FS-DG II 2.1E-01 ACP-DGN-FS-DW12 2.1F-01 3.1E-04 4.4E-02 j 1.4E-05
ACP-DON-FS-DW12 2.1E-01 ACP-DGN-FR-DWII 2.1E-01 3.0E-04 4.4E-02 1.3E-05
ArP- DlN-F,^-DaII 2.18-01 ACP'-WlN-FR-1DO12 2.1E-01 3.0P-04 4.4f-02 1.3P.-05
ACP-DON-FR-DOII 2.1E-01 ACP-DCIN-FR-D012 i 2.11i-01 2.RE4 4.4S-02 1.2fl-05
ACP-DON-FS-D(113 2.IF-OI ACP-fOS-rPS-CM 1.9F-01 1.9R-04 4.0R-02 7.617-0.
ACP'lXJS-l'-CM 1.9E-01 ACP-D(N-rR-DO13 2.1E-01 1.9E-04 4.0E-02 i 7.4E-6
RCI-TDP-FR-TDPI 1.4E-01 ACP-DCGN-FS-DO13 2.1h-01 1.3E-04 3.08-:02 3.98-6M
RCf-TD)l'-rR-TDPI 1.4E-0 ACP-DGN-FR-DO13 2.1E-01 1.2E-04 3.0E-2 13.SE-06 j
ACP-LXN-FS-DG 13 2.1E-0I RCI-TDP-FS-TDPI 1.4E-01 .IE-04 3.0E-02 3.4E-06
ACP-DWN-FR-D013 2.1E-01 RCI-TDP-FS-TDPI 1.4E-01 I.IE-04 3.0E-02 3.1E-06

RCI-TDP-FR-TDPI 1.4E-01 ACP-DGN-FS-DG12 2.1E-01 9.6E-OS 3.01-02 2.9E-06 ..1$ *1

RCI .TDP-FR-TDPI 1.4E-01 ACP-DGN-PS-DOII 2.1E-01 9.6E-05 3.0E-02 2.9SE06
RCI-TDP-FR-TDPI 1.41;-01 ACP-DCN-rR-15012 2.18-01 1.7t-05 3.011-02 I 2.61-6 '
Rel-rimr*PR-T)PI 1.41! 01 ArvI-iWN rn-mill 7.18-01 1,711-01 3,fh17-07 i P.AI' ,0

Al 1' I" IN Pl4 1*111 2.111 O 10 I IW I i1 11 4 1 . 01 ki. 8-0 3.01-02A 2.1fl-0f.

A'19 ItIN I'M 1XIlI Al I It-0I KC1 I DP- v.I-TiiPI 1.4n-01 7.SR-05 '.OR-02 I 2.31%-Ofi



-_--_--' - .I .' * *-* I , k4 JA 4 _ t&1 A Ast 9 -- II. AVAtJJS L lX1

Plmnt B TIRALEX - MOD 3 / n MO.
24-Oct-39 TOP SINGLE CONTRIBUTORS
09:13 AM

Total a C 1.6E-04

Rank Commnimt Nome Aql S *C
I SSW-MDP-FS-CM 5.3E-01 7.7E-05 4.0E-05
2 ACP-DON-PS-DO13 5.3R-01 2.61E-05 1.4R-105
3ACP-WN-FR-D013 5.3E-01 2.6E-05 1.4E-05
4ACP-DGN-FR-DW1I 5.3E1-1 1.9E-05, 9.9E-06
S ACP-DGN-FR-DW12 5.3E-01 t.9E-05 9.9E-06
6 ACP-DQN-FS-D012 5.3E-01 .9E-05 9.9!!-06
7 ACP-DGN-PS-DO1 5.3E-O1 t.9E-05 9.8R-06
A SSW-MDP-PS-MDP2C 5.3E1-0 1 .RE-5. 9.311-M
0 M SSW-MDP-F9-MDPIB 5.PK-01 1.2R-O5 6.41-06

10 SSW-MDP-FS-M0PlA 5.3E-01 1.2R-0S 6.4E-06
11 ACP-DOS-FS-CM 5.3E-01 1.2E-05 6.1E-06
12 SSW-MDP-FR-MDp2C 5.3E-1 1.IE-05 5.83-6 .
I3 SSW-MDP-FR-MDPIRl 3.3R-01 7.2R-6M 3.41"-O5
14 SSW-M ..'- PR-MDPIA 5.3E-11- 7.2E-6. 3.31-06
1S RCI-TDP-PR-TDPl S.3R-01 6,4R-06 3.4P-m
16 RCI-TDP-FS-TDPI 5.3E-01 6.3£-06 3.3E-06
17 EHV-FAN-FR-77C02 1.112-02 3.9E-0 9.11E-t
I R rHV-FAN-FS-77CO2 1. I E- 8.9E-06 9.132-O
19 EHV-PAN-FS--77ClA 1.1E-02 5.1E-06 5.129-0
20 EHV-FAN-FS-77CIB 1.IE-02 5.13-06 5.7E-0
21 HYV-FAN-PR-77C1 1.1-02 5.1P-0 5.7R-02
22 EHV-PAN-PR-77CIA L1E-Ot 5.1E-06 5.72-OS

:Q... .. 4



EFFECTIVE OVERHAUL INTERVAL 72 MONTHS

TIRGALEX-MOD 3172 MO.
TOP DOUBLE CONTRIUTORS

Plant 1i
23-Oct-39
11:53 AM

Tobl AC - 3.2E-03

I

0

Rank
1
2

13
4
5

17
a
9
10
I 1
12
13
14
is
16
17
is
19
20

22
23

! t 24
25

Component "ame
ACP-DON-r9-1( 13
ACP-DON-FS-DO 13
ACP-DWN- FS-O13
ACP-DON-FS-DO 12
ACP-DON-rS-Dml II
AcP-DON-5-r)U IJ
RCI-TDP-FR-TDPI
SSW-MDP-FS-CM
ACP-DON-FR-DO 13
ACP-DON-FR-D 13
ACP-D0N-F43-tXJ I I
ACP-DON-PS-DO I
ACP-DON-rs-DO Iz
ACP-DON-PR- O.I I
ACP-DO N-FS-D 13
ACP-DON-FS-D 13
ACP-DON-PS-D 12
ACP-DON-FS-DI I
ACP-DGN-FS-DO 12
ACP-DON-FS-DI I
ACP-DON-FR-DO13
ACP-DON- PR-DO 13
ACP-DWI-FS-D 13
ACP-DON-FR-D I I
ACP-DON-FR-DO12

AqI

5.31;-01
5.3E-01

5.311-01
5.3E-01
5.311-01
5.31-01
5.3E-01
5.3E-01

S.3E-01
5.3E-01

5.3E-01

5.3E-01
S.3E-01
5.311-01
S.3E-01
5.31-01
5.3E-01
5.3E-01
5.3E-01
5.3E-01
5.3E-01
S.3E-O1
S.3E-01

Compnentt Name
ACP-DON-s-wD12
ACP-DON-PS-DOI 1
ACP-DON-PR-DO12
ACP-DON-FR-DO 13
ACP-DON-PR-DO13
ACP-D0N-PR-Dol I
SSW-MDP-PS-CM
RCI-TDP-FS-TDPI
ACP-DGN-FR-DOI I
ACP-DON-FR-DO 12
ACP-DO N-Ps-DOl2
ACP-DON-FR-DO12
ACP-DON-rR-Do I I
ACP-DON-FR-DO 12
SSW-MDP-FS-MDPIA
SSW-MDP-FS-MDPIB
S9W-MDP-P¶-MDP2C
SSW-MDP-FS-MDP2C
SSW-MDP-PS-MDPIA
SSW-MDP-PS-MDPIB
SSW-MDP-FS-MDPIB
SSW-MDP-FS-MDPIA
ACP-DOS-FS-CM
SSW-MDP-FS-MDPIB
SSW-MDP-FS-MDPIA

Aq2
5.31Q-01
5.3R-01
5.311-01
5.3E-01
5.3R-01
5.3-o01
5.3E-01
S.3E-01
5.3E-01
5.3E-01
3.311-01
5.3E-01
5.3H-01
5.3E-01
S.3E1-O
5.3E-01
5.11-01
5.3E-01
5.3E-01
5.3E-01
5.3E-01
5.3E1-01
5.3E-01
5.3E-01
5.3E-01

S12
3.5B-04
3.S-04
3.39-04
3.31-0
3.3p1-4
3.311-0
3.211-04
3.2E-4
3.16-04
3.1E-04
3.111-04
3.0E-04
3.0R-04
2.8E-04
2.6E-04
2.6E-04
2.6R-04
2.6E-04
2.4E-04
2.4E-04
2.0E-04
2.0E-04
1.9E-04
I.9E-04
1.9E-04

Aql Aq2
2.11R-01
2.1-01
2.tE-01
2.tE-01
2.311-01
2.31-01
2.3E-01
2.E-01
2.SE-01
2.E1-0I
2.01-01
2.E-01
2.E1-01
2.8E-01
2.tE-01
2.E-01
2.6tt-01
2.8E-01
2.tE-01
2.E1-01
2.E-01
2.E-01
2.8E-01
2.E-01
2.8E-01

AC
9.dR-05
9.61-05
9.21-05
9.21-05
9.2R-05..
9.2F n5M
S.9E-05
.9E-05
.71E-05

t.7E-05
3.511-05
3.3E-os
3.3H-05

7.1E-05
7.1E-05
7. 1 -05
7.11-05
7.1E-05
6.SE-05
6.SE-0
5.4E-05
S.4E-S

5.2E-05
5.2E-05
5.2E-05

... ~ ~ ~ ~ ~ ~~~~~~~I. . ., f
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I

I

EFFECTIVE OVERHAUL INTERVAL irGALE

Plat B ITM ALEX I TIOALEX
23-Oct-" TOP SINGLE CONTRIUTORS
01:51 PM

aToal AC- 1.28-06

Pan* CompmNe Nam Aql St aC
I RCI-TDP-FR-TDPI 2.08-02 6.4E8-6 1.3E8-
2 RCI-TDP-FS-TDPI 2.0E-02 6.3E-06 1.3E-07
3 SSW-MDP-FS-CM 1.6B-03 7.7E-05 1.28-07
4 ACP-DowN-s-DOm3 4.48-03 2.6-05 1.28-07
5 ACP-DON-FR-D013 44R-03 2.R-05 1.1C-07
6 ACP-DON-PR-D012 4.4E-03 1.98-0s USE-

i '* 7 ACP-DGN-FS-D012 4,4R-0 1.9z-05 8.39-0
8 ACP-DQN-FR-IXIII 4,4E-03 1.9E-05 8.3C-
9 ACP-DGN-FS-DO I 414E-03 1.9- 3.3E-

10 ACP-DGS-FS-CM 414E-03 1.28-05 5.2R-08
11 SSW-MDP-PS-MDP2C l.6E-03 .E-05 2.9E-0
12 SSW-MDP-FS-MDPIB .1.6E-03 1.2E-05 2.0E-01
13 SSW-MDP-FS-MDPIA 1.6E-03 1.2E-05 2.OE-01
14 SSW-MDP-FR-MDP2C 1I.!E-03 1.1E-O 1.88-08

-i X 15 FIUVMPAN-FR-77C02 1.1R-03 O.9H- 1.68-08
16 EHV-FAN-FS-77c02 1.8-03 8.9R-06 1.6E-0
17 SSW-MDP-FR-MDPIP l.on-s3 7.28R- 1.28-08
f13 SSW-MDP-FR-MDPIA 1.6r-03 7.28-06 1.28-O9
19 EHV-PAN-FS-77CIB 3.80 S.IE-06 9.2E-09
20 EHV-FAN-FS-77CIA 1.IM-0 S.1E-06 9.2E-09
21 EHV-FAN-FR-77C1B I.AE-03 S.lE-06 9.2E-09
22 EHV-FAN-FR-77CIA 1.tE-03 S.lE-06 9.2-09

! IP



Plant B
24-0O-89
09:1t AM

Total aC-

BFPI3CTIV OVERHAUL INTEVAL m-IROALEX

T'ROAU3X / TIRGAL
TOP DOUBLB CONTRBUTORS

3.02-07

Rank
1
2
3
4

5
6
7
a
9
10
It
12
13
14
is
16
17
Is

Componoot Nome
RCI-TDP-PR-TDPI
RCt-TDP-PR-TDr I
SSW-MDP-FS-CM
RCI-1 DP-FR-TDPI
ACP-DON-fS-DO13
ACP-DON-FR-D 13
RCI-TDP-FR-TDP I
RCI-TDP-FR-TDPI
RCI-TDP-FR-TDP I
RCI-TDP-FR-TDPI
ACP-DON-FS-D012
ACP-DON-FS-DG I I
ACP-DGN-FR-D 12
ACP-DON-FR-DO I I
ACP-DON-f'S-l II
ACP-DON-PS-DO 13
ACP-DWN-FS-DG 13
ACP-DON-FS-DO 12
ACP-DON-FS-DO13
ACP-DON-PS-D I I
ACP-DON-PR-DO 13
ACP-DON-FR-DO13
ACP-DON-FS-DG 1
ACP-DON-FS-DO 12
ACP-DON-FS-DO 1I

Aql

2.0E-02
2.0n-02
1.6E-03
2.Ors-02
4.4E-03
4.4E-03
2.02-02
2.02-0
2.OE-02
2.0E-02
4.4E-03
4.4E-03
4.4-03
4.4E-03
4AR.-.1
4.4E-03
4.4E-03
4.42-03
4.4E-03
4.4-03
4.4H-03
4.4E-03
4.4E-03
4.4E-03
4.4E-03

Compeom Nam
ACP-D9N-PS-D013
SSW-MbP-PS-CM
RCI-TDP-FS-TDPI
ACP-DQN-FR-D13
RCI-TDI)-FS-TDPI
RCI-TIDP-PS-TDPI
ACP-DcON-pS-Doll
ACP-DON-rS-D212
ACP-XN-PR-DO 12
ACP-DCIN-FR-DI I
RCI-TDP-FS-TDPI
RC[-TDO-FS-TDPI
r.C1-TD1-FS-TDPI
RC1-TDO-FS-TDPl
Aer-rn(19-rs Do 22
ACP-De,3P-PS-DOII
ACP-DON-FR-DO 12
ACP-IO-FR-DO13
ACP-DO?-FR-DO II
ACP-DcO-PR-1 I3
ACP-DO-FR-DO 12
ACP-DGN-FR-DO I
ACP-DON-PS-WO12
ACP-DW-FR-DOlI
ACP-DWN-FR-D012

, q2
4.4E-03
1.62-03

4.48-032.0E-02
2.0E-12
2.0E-02
4.E4-03
4.4E-03
4.4E 03
4.#E-03
2.bE-02
2.0E-02
2.62-02
2.62-0.
4.4n-OJ
4.4fl.0
4.4S-03
4.4E-03

4.4a-04.471-03

4.4E-3
4.4E-03

4.40-034 .4frO
4.710

812
1.3E4
3.2E-04
3.2E-04
1.29-0

1.1I-04W
9.6p-Os
9.62-05
3.7E-OS
8.7&-05
8.3£-OS
83E2-05
t.2E-05

7.8R-0s

3.5E-4
3.3E-04
S .f-44
3.3E4
3.3ft 04
3.IE-04
3.1E-04
3.1E-
3.0E-0
3.0E4

Aql &q2
3.12-05
3.22-05
3.2E2-5
U.3-O5

.tE-05
I.SE-05
3.3-Os
1.tE-05
.8R-OS

t.tE-5
8.8E-
.8E-0S

I.8-0s
3.32-05
2.02-0
2.0E-OS
2.0E-05
2.02-0
2.02!-0
2.O2-05
2.0E-05
2.0E-OS
2.01-05
2.02-S
2.0E-05

AC
1.22-01
1.02-0
l.OE0-
1.02-O8
1.0-EO
9.3E-0
3.SE-09
S.5E-09
7.7E2-
7.7E-09
7.3E-09
7.3F-W
6.9E-09
6.92-0
6.82-0
6,tE3-0
6.Srh09&
6.5n-0
6t.5R-
6.32l-0
6.1E-09
6.15E-
6.1E-09
5.92-
5.9E-09

19
20
22
22
23
24
25

- . J, I I

11 I 0 -*,p , , 1 1�4-4&A , -0164460 -WI
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EFFECTIVE OVERHAUL INTE AL GALM.X

Plant B

23-Oct-19
01:43 PM

Total A C-

Rank

1
2
3
4
5
6
7
I
9

10
21
12
13
14
15
16
17
is
19
20
21
22

Somponent
SSW-MDP-
SSW-MDP-
RCI-TDP-F
RCI-TDP-F
ACP-DON-.
ACP-DON-I
SSW-MDP-
SSW-MDP-
SSW-MDP-I
ACP-DON-1
ACP-DON-1
ACP-DGN-1
ACP-DGN-1
SSW-MDP-1
SSW-MDP-I
ACP-Maq-r
EHV-FAN-I
ElV-FAN-1
EHV-FAN-1
EHV-FAN-1
EHV-FAN-1
EHV-FAN-1

TRGALEX - MOD 1I TIRGAX
TOP SINGLB CONTRIBUTORS

2.18-06

Name Aql
PS-CM t.IE-03 27.7-os
FS-MDP2C B.18-03 1.3E-05
R-TDPl 2.0E-02 6.j48-06
S-TDPI 2.OE-02 6.tE-06
PS-DO13 4.4R-03 2.6E-05
FR-DO13 4.4E-03 2.6-05
FS-MDPIB L.IE-03 1.2E-OS
FS-MDPIA S.1E-03 1.2E-05
PR-MDP2C *.1 R-03 1.1E-05
PS-DO12 4.4n-03 1.9E-03
FR-DW12 I 4.4E-03 1.9E-OS
lPR-DGII 4.4E-03 I.9E-05
FS-DOGII 4.4E-03 1.9E-0O
FR-MDPIA! 3.I-03 7.28-06
FR-MiDPIB I S. 1-03 7.2E-06
IF-CM 4.4r-03 1.2R-03
FS-77C02 , 1.E-03 t*E-OO
FR-77C02 I.B13-03 8.9E-06
FS-77C1B 1.8E-03 5. IE-06
FS-77CIA I.8E-03 5.IE-06
'R-77CIB L.18-03 S.1E-06
FR-77CIA 1.3L-03 5.1E06

I

AC
6.2E-07
1.4E-07
13E-07
1.3E-O7
1.1E-07
I.lE-Ot

9.9E-01

11.098-08S .9E-Ot
8.38-01
3.3E-0t

338-08
.3E3-0

5.9E-08
9.2t-01
1.6E-0
1.6E-01
9.2E-0
9.2E-09
9.2E-09
9.2E-9

i

1 . 7&
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EFFECTIV3 OVERHAUL NTRVAL - TGALEX

Plant B
23-Oet-89
01:44 PM

TMRGALEX - MOD I I TRGALEX
TOP DOUBLE CONTRIBUTORS

Toul a C-
/

Rank

. 2

3
4
S
6
7

9
'In

10
11
'.2
13
14

16
17

18

19
20
21't
22
23
24

6.0E8-

Component Nam
RCI-TDP-FR-TDPI
SSW-MDP-FS-CM
RCI-TDP-FR-TDPI
RCI-TDP-PR-TDPI
RCI-TDP-FR-TDPI
RCI-TDP-FR-TDPI
RCI-TDP-FR-TDPI
ACP-DON-FS-DO13
RCI-TDP-FR-TDP I
RCI-TDP-FS-TDPI
ACP-DON-rS-D 13

ACP-DON-FS-DO 13
ACP-DON-FS-D012
ACP-DON-FS-DO I I
ACr- rwXN-Iftn-W 13
ACP-DON-FS-DO12
ACP-DGN-FS-D II

RCI-TDP-FR-TDPI
RCI-TDP-FR-TDPI
RCI-TDP-FR-TDPI
RCI-TDI-PR-TDPI
ACP-DON-S-DO 12
ACP-DON-PS-DOI I
ACP-DWN-FR-DW 13

Aql Componest Nsme
2.0-02 SSW-MDP-FS-CM
8.1E-03 RCI-TDPPS-TDPI
2.0E-02 SSW-MDP-FS-MDP2C
2.03-02 ACP-DaN-PS-DC 13
2.0E-02 SSW-MDP-FS-MDPIB
2.0E-02 SSW-MDP-FS-MDPIA
2.OE-02 ACP-DON-FR-D013
4.4E-03 RCI-TDP-PS-TDPI
2.0E-02 SSW-MD0:-PR-MrP2C
2.0E-02 SSW-MDl,-FS-MDP2C
4.4-03 SSV.-MDPLFS-MDPIB
4.4-03 SSW-MDP-PS-MDPIA
4.4E-03 SSW-MDP-FS-MDP2C
4.49-0 SSW-MDNFS-M)P2C
4.4it-03 ftCt-TDI'-t9-'rDPI
4.4E-03 SSW-MDPLFS-MDPIA
4.4E-03 SSW-MDP-FS-MDPIR

2.0r-02 ACP-DO NFS-DO12
2.0-02 ACP-DON-PS-DO1 I
2.0E -02 ACP-D0Nt &FR-DG12
2.01P-02 ACP-nXN-r-flO
4.4E-93 RCI-TDP-PS-TDPI
4.4E-03 RCI-TDP-PS-TDPI
4.4E-03 SSW-MDP4FS-MDP1A

4.4E-03 SSW-MDP-FS-MDPIB

* q2
Si:151-03
2.06-02
3.18-03
4.48-03
. 1E-03
.8IE-03

4.4E-03
2.06-02
S. 1 -03
3.1l-03
8.16-03
3. 18-03
8.18-03
. IE-03

2.08-02
3.18-03
S. i6-03

4.41-03
4.4-o03
4.48-03
4.111-03
2.08-02
2.OE-02
S. fE-03

.1iE-03

S12
3.25-0
3.28-E
9.73-0
1.3B-04
6.9E8-S
6.98w-0
1.2E-04
l.18-04
6.1E-05
6.19-OS
2.68-04
2.6e-04
2.6E-04
2.68-04
1.13-04
2.4E-04
2.4E-04
9.68-05
9.63-05
8.7r-05
3.7n-05
3.38-05'
.2E-05

2.0E-0
2.08-04

Aqi Aq2
1.6S-0
1.6E-04
1.65-04
I.RE-05
1.6E44
1.6E-04
S.tE-OS
8.3E-05

1.6E-0
1.6E-0
3.6fi-05
3.6h-05
3.6E-OS

3.68w0

3.83-0
3.6E-05

3.68-OS

t.tE-05
8.I8-O5
3. P8-
.311-0s

J.88-O5
%.8E-05

3.6E-OS
3.6H-05

AC
5.22-08
5.2SI-
1.6-ORt
1.2E-08
1.IE-Ot
1.lE-08
L.OE08
L.OR-03
9.9E-09
9.98w09
9.3R-09
9.38-09
9.3E-09
9.1m-M
9.38-09
8.SE-09
J.SS-09
.SE-09

S.SR-0
7.71-00
7.78-09
7.3R-09
7.3E-09
7.0E-09
7.0E-0925 ACP-DON-FR-D013

- -. * **.fr -.

, 1. ; . " , .., 4 .6



EFFECTIVE OVERHAUL INERVAL GALEX

PlInt B TIROALEC -1MOD 21 TIROALEX
23-Oet-3Q TOP SMOLR COMNMUTORS
01:45 PM

Total C- 1.3E-06

Rank Comnpmt Name Aql at I AC
I SSW-MDP-PS-CM 2.2E9- 7.7E-05 1.7E-M

Il 2 ACP-DON-FS-DW13 4.9E-03 2.65S95 .39-07
3 ACP-DON-FR-D013 4.9E-3 2.6EI05 1.39-7
4 RCI-TDP-FR-TDPI 2.OE-02 6.4E,.6 1.3E-07
S RCI-TDP-FS-TDPI 2.Or-02 6.39-6 1.39-8
6 ACP-DON-FR-DOI I 4.9E-03 1.9E-OS 9.2EOS
7 ACP-DON-FR-D012 4.9R-03 1.9E-O 9.2B-08
A ACP-DGN-FS-DW12 4.9E-03 1.9E;Os 9.2B-08
9 ACP-DON-FS-DGI I 4.9e-03 1.9-E05 9.2S-08

10 ACP-DGS-FS-CM 4.4E-03 1.2E905 5.2E9-
11 SSW-MDP-PS-MDP2C 2.2E-03 I.BE-'05 3.99-08
12 SSW-MDP-PS-MDPI i 2.22-03 1.2-05 2.72-08

13 SSW-MDP-FS-MDP1A ' 2.2E-03 1.213505 2.72-O0
14 SSW-MDP-PR-MDP2C 2.2E-03 1.IE405 2.4-08
15 SSW-MI)P-FR-MIDPIA 2.29-MR 7.?P-M 1.6
16 SSW-MDI'-PR-MDP'ID ; 2.22-03 7.29-06 1.69-0t
17 EHV-FAN-FR-77C02 1.8E-03 8.9E-06 1.6E-08
18 EHV-FAN-FS-77C02 .BE-03 8.9E-0 1.6E-0
19 FHV-rAN-FS-77C1A 1.8-03 5.1E-06 9.2E-M
20 2HV-FAN-rS-77C2In 1.R2-03 5.1E-06 9.2R-0
21 EHV-FAN-FR-77CIB 1.E-03 5.1.E-6 9.2E9-
22 EHIV-FAN-FR-77C1A 1.82-03 5.12-06 9.29-B

. , . . _.~, *
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Plnt n

23-Oct-9
01:46 PM

EFFECTIVE OVERHAUL INTERVAL = TIRGALEX

TROALEX - MO6 21 TROALEX
TOP DOuBLE CoimflmUpTRS

Total aC- 3.6E-07

Rank
I
2
3
4
S
6
7
R

10
1I
12
13
14
is
I 6
17
Is
19
20
21
22
23
24
25

Compone t Name
SSW-MDP-FS-CM
RCI-TDP-FR-TDPI
RCI-TDP-FR-TDPI
RCI-TDP-FR-TDPI
ACP-DON-FS-DO 13
ACP-DON-FR-DO 13
RCI-TDP-PR-TDPI
RCI-TDP-FR-TDPI
RCI-TDP-FR-TDPI
RCI-TDP-FR-TDPI
ACP-DGN-FS-D 13
ACP-DGN-FS-DO13
ACP-DON-FS-DO12
ACP-DON-FS-DI I
ACP-DON-FS-DO 12
ACP-DON-FS-r) 13
ACP-DON-FS-DO I I
ACP-DON-FS-DO13
ACP-DON-FR-D 11
ACP-DON-FR-DO 12
ACP-DC N-FR-DO 13
ACP-DON-PR-DJ 13
ACP-DWN-FS-DGI I
ACP-DON-FS-DO12
ACP-DON-FS-DG I

&qI

2.2E-03
2.0E-02
2.0E-02
2.06-02
4.9E-03
4.9E-03
2.0E-02
2.0E-02
2.0E-02
2.0E-02
4.9E-03
4.9E-03
4.9E-03
4.9£-03
4.9F.-03
4.or-om

4.9E-03
4.9E-03
4.9E4-3
4.9E6-3
4.9E-03
4.9E-03
4.9E-03
4.9E-03
4.9E-03

conmpoent Norme
RCI-TDP-PS-TDPI
SSW-MDP-FS-CM
ACP-IXN-FS-DO13
ACP-DON-FR-DO13
RCI-TDP-FS-TDPI
RCI-TDP-FS-TDPI
ACP-DGN-FS-D 12
ACP-DON-FS-DW 11
ACP-DON-FR-DO12
ACP-DON-FR-DO 1
ACP-DON-FS-DG12
ACP-DON-FS-WI 1
RCI-TDP-PS-TDPI
RCI-TDP-PS-TDPI
ACP-DON-PR-DO13
ACP-DQN-PR-DOI 2
ACP-DWN-FR-DO13
ACP-DGN-FR-DG 1
RCI-TDP-FS-TDPI
RCI-TDP-FS-TDPI
ACP-DON-FR-DO 12
ACP-DON-FR-DOI I
ACP-DON-FS-DO 12
ACP-DGN-FR-D1 1
ACP-DON-FR-DW12

Aq21
2.0R-02
2.26'03
4SE4034.96+03
4.9E403
2.0S-2

4.9E-.3
4.9E.03
4.9m4
4.9E403
4.9E'03
4.9EX0
2.0H-02
2.0t402
4.99-03

4.91-03
4.9E-03
2.0E-42
2.0E6-
4.9Rb63
4.9E-03
4.9E-03
4.9E-b3
4.9E-k3

912
3.2E-04
3.2E-04
1.36-0
1.2E-04
1.16-0
L.E-04
9.69-OS
9.6£0S
8.7E-0
8.7E-05
3.SE-04
3.5E-04

J.3E-OS
8.29-05
3.36-04
3.36-0
3.3E-0
3.3E-Q4
7.8E-OS
7.RE-05
3. 1 -04
3.1E-04
3.1 E-04
3.0E-04
3.0E-44

Aql Aq2
4.4E-O5

4.4E-05
9.SE-05
9.8E-05
9.$E-05
9.8E-C5
9.tE-C5
9.8E-05
9.836-05
9.SE-CS
2.4E-05
2.4E-0S
9.SE-OS
9.I6-05
2.4 R-05
2.4F-05
2.4E-05
2.4E-C5
9.E4-05
9.IR-05
2.4R-05
2.4E-0S
2.4E-05
2.4E-0S
2.4E-OS

*C
1.49-OR
1.4I-08
1.3E-OR
1.2E-Ct
1.16-03
I.OE-OI
9.46-09
9.4E-M9
3.6E-0o

3.6E-49
A.4E-09

I.AE-
9.1E-0M
S.IE-09
3.06-0
3.0p-09

.0E-09
S.OE-09
7.7E-09
7.76.-0
7.66-09
7.6E-49
7.SE-09
7.2E-09
7.26E-0
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EFECrIVE OVERHAUL IMRVAL TIRGALEX

Plant B TIRGALEX - MOD 3 / TIRGALE X
23-t-"9 TOP SINOL1 CONhIBUTORS
01:48 PM

Total C- 1.31-05

Rank ComponntNome AqI Si A C
ISW-MmP-rS- CM 7.4n-0 7.7R-0 5.7R-0
2 SSW-MDP-FS-MDP2C 7.4£-02 1.8E-05 1.3E-06
3 SSW-MDP-FS-MDPIB 7.4E-02 .2E-05 9.0E-07
4 SSW.-MDP-FS-MDPIA 7.4E-0 1.2E-05 9.06-07
S SSW-MDP-FR-MDP2C 7.48-02 1.1E-05 3.11-07
6 SSW-MDP-ER-MDPIA 7.46-02 7.29-0 5.3E-7;
7 SSW-MDP-FR-MDPIB 7.4E-02 7.2E-05 5.3E-07
S RCl-TDP-FR-TDPI 7.4-02 6.4E-06 4.716-07
9 RCI-TDP-FS-TDPI 7.4E-02 6.3E-06 4.7E-07 3

10 ACP-DGN-FS-DG13 1.2E-02 2.6E-05 3.2E-07
I1 ACP-DWN-PR-D013 1.2R-02 2.66-05 3.2-07
12 ACP-DON-FR-DOII 1.2E-02 1.9E-05 2.3E-7!
13 ACP-DON-PR-DW12 1.2E-02 1.9E-05 2.31,-07
14 ACP-DON-FS-D012 1.23-02 1.9E-0 2.3E6-7 (
15 ACP-DON-FS-DOII 1.2f-t2 I.9S-05 2.3R-07

16 ACP-DGS-FS-CM 1.2E-02 1.2E-05 1.4E-07
17 EHV-PAN-FS-77C02 1.R6-03 6.96 1.66-01
IR AHV-PAN-PR-77C02 1.E-03 .9R-06 1.611-O
19 RHV-FAN-PS-77CIn 1.8R-03 S.1IR-0 9.21-07
20 EHV-rAN-FS-77C[A 1.3E-03 S.I6-06 9.26-9
21 EHV-FAN-FR-77CIB 1.8E-03 5.1E-06 9.29-09

22 EHV-PAN-FR-77CIA L.E0 5.1A-0 9.2E1-0

1 74

I .i
.j
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EPPECrIVE OVERHAUL TRVAL TIRGALEX

TIROALEX - MOD 31 TIROALEX
TOP DOUIBLE CONTRMUTORS

Plant B

23-Oct-39
01:49 PM

Total AC- I.4R-OS I
Rank

2
3
4
5
6
7
S
9

I0
I I
12
13
14
15
16
17
is
19
20
21
22

* 23

24
25

Compomemt Name
SSW-MDP-FS-CM
RCI-TDP-FR-TDPI
RCI-TDP-FR-TDPI
RCI-TDP-FR-TDPI
RCI-TDP-FR-TDPI
SSW-MDP-FS-MDPIB
SSW-MDP-FS-MDP2C
SSW-MDP-FS-MDP2C
RCI-TDP-FS-TDP I
KCI-l'Trm R ToPI
ACP-DON-FS-DO 12
ACP-DGN-PS-DO 13
ACP-IXN-FS-DOI I
ACP-DON-FS-DO 13
RCI-TDP-FR-TDPI
RCI-TDP-FR-TDPI
RCI-TDP-FS-TDPI
RCI-TDP-PS-TDPI
ACP-DQN-FS-DO I t
ACP-DON-PS-DO 12
ACP-DON-FR-DO13
ACP-DON-FR-DO13
ACP-DON-PR-DOl
ACP-DGN-FR-DGI I
ACP-WIN-PR-DW12

Aql

7.4E-02
7.4E-02
7.4E-02
7.4E-02
7.4E-02
7.4E-02
7.4E-02
7.4E-02
7.4E3-02
7.4A1-02
I .1E-02
1.2E-02
1.23-02
1.24-02
7.4E-02
7.4E-02
7.4E-02
7.4E-02
1.2E-2
1.2E-02
1.2E-02
1.2E-02
1.2E-02
1.2E-02
1.2E-02

Component Name
RCI-TDP-PS-TDPI
SSW-MDP-FS-CM
SSW-MDP-PS-MDP2C

SSW-MDP-FS-MDPIB
SSW-MDP-PS-MDPIA
SSW-MDP-FS-MDPIA
SSW-MDP-FS-MDPI A
SSW-MDP-FS-MDPIB
SSW-MDP-Fr?-MDP2C
SSW-MDP-PS-MPI2(C
SSW-MDP-PS-MDPIC
SSW-MDP-FS-MDPlA
SSW-MDP-PS-MDPIC
SSW-MDP-FS-MDPIB
SSW-MDP-FR-MDPIB
SSW-MDP-PR-MDPI A
SSW-MDP-PS-MDPIA
SSW-MDP-FS-MDPIB
SSW-MDP-PS-MDPlA
SSW-MDP-FS-MDPIA
SSW-MDP-FS-MDPIA
SSW-MDP-FS-MDPIB
S SW-MDP-PS-MDP2C
SSW-MDP-FS-MDPIB
SSW-MDP-FS-MDPIA

A q2
7.4E2-
7.4E-02
7.42-02
7.4E-02
7.41-02
7.4E-02
7.4E-02
7.4E-02
7.4F-02
7.4 -02
7.4R-02
7.4E-02
7.42-02'
7.42-02
7.41-02
7.4R-02
7.4E-02
7.4E-02
7.4P-02
7.42-02
7.4E-02
7.4s-02l
7.4B-02
7.4E-02
7.4E-0

S12
3.22-04
3.2E-04
9.73-05
6.92-05
6.9Q-05
6.8E-QS
6.132-O
6.1SE-Q5
6. 1-05
6.1 E-cs
2.61-04
2.62-04
2.69-0
2.6E-0
4.02-05
4.0S-03
4.0E-ms
4.0E-05
2.42-0
2.484
2.0E-0
2.OE-04
1.91-49
1.9E-04
I.9E-0

Aql aq2
S.SE-03

5.511-03
5.513-03
5.53-03

5.511-035.SE-03
5.5E-03
S.5r-03
5.51-033.52-0

9.111-04
9.1R-04
9.1E-04
9.1E-04
S.51-03
5.SE-03
5.5E-03
5.52-0
S.SE-03
9.1E-4
9.12-0
9.1E-0
9.IE-U
9.12-04
9.1E-04
9.1E30

AC

1.312-06
1.132-0
5.3E-07
3.31-07
3.83-07
3.7E-7
3.7E47
3.72-07
3.3R-7
3.3P.-07
2.3247
2.3E27
2.3E07
2.3E-7
2.2E4-07
2.2E-07
2.2147
2.2E-07
2. 1247
2. 12E07
1.314m
1.1347
1.7E47
1.7E-Q7
1.7E-07



I.

CONTRIBUTORS FOR
PLANT B

EFFECTIVE OVERHAUL INARVAL = 18 MONTHS
a mFFJIVE SURVEILANCE INTEVAL =E1 MONT

1u



I

EFFECTIVE OVERHAUL IN rERVAL = 18 MONTHS
EFFECTIVE SURVEILLANCE INTERVAL -1 MONTH

Plst B TIRGALEX / 18 MO. / I1 MO.
23-Oct-99 TOP SINGLE CONTRIBUTORS
11:23 AMh

Total aC- l.6E-07

Rank Component Name &ql Si *C
I ACP-WXN-FS-DW13 9.9E-M 2.6E-05 2.6E-t
2 ACP-TX7N FR R llt 9.9r-04 2.11t-01 2.dlatn-
3 ACP-DON-FR-DGII 9.9E-04 1.9EI S 1.9E-0
4 ACP-DXN-FS-DW12 9.9E.-04 1.9E-OS 1.98-0R
5 ACP-DXN-PR-DW12 9.9E-04 1.9lt-05 1.9E0-S
6 ACP-DGN-FS-DGII 9.9E-04 l.9E-OS 1.LE-09
7 ACP-DOS-FS-CM 9.9n-04 1.2E-05 1.2E-088
A RCI-TDP-FR-TDPI 7.4E-04 6.4F-M06 4.7E-09
9 RCI-TDP-FS-TDPI 7.4E-04 6.3E-06 4.7E-09

10 SSW-MDP FS-CM 6.0E-05 7.7E-05 4.6E-09
11 SSW-MDP-FS-MDP2C 6.0E-05 I.SE-05 l.IE-09
12 SSW-MDP-FS-MDPIB 6.05-05 1.2E-05 7.3E-10
13 SSW-MDP-FS-MDPIA 6.OE-05 1.2E-05 7.3E-10 .
14 SSW-MDP-PR-MDP2C 6.01;0S5 M.IE-OS 6.6E-1o
15 EHV-PAN-FR-77C02 S.7E-05 8.9E-06 S.IE-10 L
16 EHV-FAN-FS-77C02 5.7E-05 S.9E-06 S.IE-I0 p
17 SSW-MDP-FR-MDPIB 6.OE-05 7.2E-06 4.3E-10
13 SSW-MDP-PR-MDPIA 6.0E-05 7.2E-06 4.3E-10
19 EHV-PAN-FS-77CIB 5.7E-05 S.IE-06 2.9E-10
20 EHV-FAN-FS-77CIA S.7E-05 5.E-06 2.9E-10
21 EHV-PAN-FR-77CIB 5.7-05 S. IE-06 2.9E-10
22 EHV-FAN-FR-77CIA S.7E-0S S.IE-06 2.9E-10

1
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IPFECTIVJ OVERHAUL INTERVAL 18 MONTHS
EFFECTIVE SURVEIANCE INTERVAL 1 MONTH

Plant B TIRGALEX / 18 MO. / I MO.
23-Oct-89 TOP DOUBLE CONTIBUTORS
11:24 AM

Toa l C- 5.01-0

Rpnh rn,,glmsw.ni I'lnle *qI Ca"*iunion Na.' £q 512 Nql dq2
I ACI' WIN 1'N--111 S U.i-(W A ll IWIN 11-MI2 Q.JiR-04 :.- 9.71-07 31dB-IN|
2 A(:'-1XN-rS-[)(J13 9.91-04 ACP-DON-1S Wll 9.91-04 3.5S-0E 9.76-07 3.4E-10

3 ACP-DGN-FS-.X313 9.9E-04 ACP-DGN-FR-DG12 9.9E-4 3.3E-04 9.7E-07 3.2E-10

4 ACP-DGN-FS-LEJ12 9.9E-04 ACP-DON-FR-DW13 9.9E-04 3.3E-4 9.76-07 3.2E-10 4 3,

5 ACP-DON-FS-DW13 9.9E-01 ACP-N-PR-DII 9.9E4 3.3E-04 9.7E-07 3.2E-10 4,.4
6 ACP-DON-FS-D(1I1 9.92-04 ACP-DON-PR-D1X13 9.9R-04 3.31-04 9.78107 3.211-10

7 ACP-DWN FR-DW13 9.9E-04 ACP-DGN-FR-DWII 9.9E-04 3.1E-04 9.7E-07 3.OE-10

8 ACP-WGN-FR-W 13 9.9E-04 ACP-DGN-FR-DG12 9.9E-04 3. 1E-04 9.7E-07 3.0E-10 '

9 ACP-DWN-FS-DCII 9.9E-04 ACP-DGN-FS-DW12 9.9E-04 3.1E-04 9.7E-07 3.0E-10

10 ACP-DWN-FS-DGII 9.9E-04 ACP-DGN-FR-D012 9.9C-04 3.0E-04 9.7E-07 2.9E-10 ,

11 ACP-DON-FS-D012 9.96-04 ACP-DIN-FR-DQII 9.9-04 3.0F-04 9.72-07 2.96-10
12 ACP-DON-FR-DOII 9.9E-04 ACP-DON-PR-D012 9.9E-04 2.82-04 9.7e-07 2.7E-10

13 ACP-DXN-FS-D013 9.9E-4 ACP-DnS-FS-CM 9.9ri-0 1.9R-04 9.7E-07 1.11R-O;
14 ACP-DOS-PS-CM 9.9E-04 ACP-DY.N-FR-DO13 9.96-04 1.9E-04 9.72-07 1.36-10

15 ACP-DGN-FS-D013 9.9E-04 RCI-TDP-FS-TDPI 7.4E-04 I.IE-04 7.36-07 3.2E-ItI
16 ACP-DON-FR-D013 9.9E-04 RCI-TDP-FS-TDPI 7.4E-04 I.E-04 7.3E-07 7 6E-II

17 ACP-DGN-PS-DW12 9.9E-04 RCI-TDP-PS-TDPI 7.4E-04 8.3E-05 7.31-07 6.1E-1l

17 ACP-DGN-FS-DGII 9.9E-04 RCI-TDP-FS-TDPI 7.4E-04 8.2E-05 7.33-07 6.01-Il

19 ACP-DGN-FR-D012 9.92-04 RCI-TDP-FS-TDPI 7.4£-04 7.8E-05 7.3E-07 5.7E-11 ;
20 ACP-DON-FR-Dru II 9.9ti-04 RCI-TDP-FS-TDPI 7.46-04 7.61-0S 7.36-07 5.72-11

21 ACP-I01s-1'.-CM 9.911-04 RJl 1101' I'-TO)PI 7.40-04 4.91-05 7.3R-07 3.611-t ti

22 At( WLIN 111 P101(112 0.911 04 5I51W- MI)I-t'MMI)I.7( 6,0110(5 7.6l-4. 5.011-0o 1.51-lI ! i
*1 Al P#' OItN Ilm-litill 0.01l 114 AKW M11l tffl MII'PJS 6AI1tII04 AI.fe-114 ?.,Vht' I.IIU-I I
J4 Al'11 I if IN 1)15 1)' 1, ,01i 414 M'4W MI)Pl MlsI)IIA 6.0IO 12.0' (141 I.S1 .-

j7i ACPI (JN It'l-rI i 9*.Qj-f4 5SNW-MlP-r1VMI)Pr1 6.031-05 2.611-4 5.91-01 1.SR-II 1 ,



EFfECTVE OVERHAUL INTERVAL lk 0Rm=ThtTT
, n ,~~~~~~~~~~~~~~~~~~~~~~~~ 

.. *.h . .._.. ... _A A

PlantB TIRGALEX - MOD I 18 MO. I I MO.
23-Oct-39 TOP SINGLE CONTREBUTOIRS

V 11:26 AM

Toftl AC I.91 07

Rank Comnponent Nafm Aql SiAC
I ACP-DON-PS-D013 9.9E-04 2.6E-05 2.6E-OS
2 ACP-DON-PR-DW13 9.98-04 2.6B-05 2.6R-OS

3 SSW-MOP-FS-CM 3.06-04 7.72-05 2.3H-0
4 ACP-DON-FR-DGII 9.904 1.9E-05 I.9E-
5 ACP-DCN-FR-D012 9.9P-04 1.9I-05 I.9P-

6 ACP-DON-PS-D012 9.94 1.9E-05 1.96-ol
7 ACP-DON-PS-DOI I 9.9S 04 I.9E-05 1.3E-O

8 ACP-DOS-PS-CM 9.91$-N 1.26-05 1.2R-"
9 4iIW-MDP-r*-MDP2C 3.09-04 1.n-of 5.36-09

In RCI-TrW-t'R-TDPt 7.41-04 6.411-06 4.7P-0
W A^,i,, 11 RCI-TDP-FS-TDPI 7.42-04 63E-06 4.7E-09

12 SSW-MDp-FS-MDPID 3.0N04 1.26-05 3.72-09

13 SSW-MDP-FS-MDPIA 3.OE-0E 1.2i-05 3.78-
14 SSW-MDP-FR-MDP2C 3.OE-04 I.IE-05 3.3E-09
.IS .SSW-MDP-FR-MDPIA 3.02-04 7.2E-M 2.2R-09

* -, 16 SSW-MnP-PR-MDPIRl 3.0-04 7.2E-0 2.2R-0

17 EtIV-PAN-FR-77C02 5.7E-05 S.9E-06 5.1A-10
It EHV-PAN-FS-77C02 5.7E-05 3.9n-06 S.1E-10

19 EHV-PAN-FS-77C1A 5.76-05 5.1-E06 2.9E-10

*',4t~gP 20 EHV-FAN-PS-77CI0 5.76-05 5.19-0 2.9E-10
21 EHV-PAN-FR-77C~fl 5.7E-05 S.1-06 2.9E-10
22 SHV-PAN-PR-77CIA 5.7E-OS 5.1E-06 2.9E-10
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Plat B
23-ct-89
11:27 AM

Toal A C- 6.9E-0

RAnk

2

4;

5
6
7
8
9

10
I1
12
13
14
IS
16
17
Is

.1 19
20
21

- 22
23
24
25

Component Name
ACP-DN-FS- D 13
ACP-DWN-FS-D 13
ACP-DGN-FS-D 13

AC?-DWN-FS-DW 12
ACP-DGN-FS-DO 13
ACP-DGN-FS-DO I I
ACP-DON-FR-C 1
ACP-DGN-FR-D 13
ACP-DON-FS-DWI I
ACP-DGN-FS-DCs 12
ACP-DGN-FS-DG I I
ACP-DON-PR-WO I1
ACP-DWN-FS-DG 13
ACP-IXJS-FS-CM
RC[-TDP-FR-T1P1 I
RCI-TDP-FR-TI)P I
ACP-DON-PS-1)C1I
ACP-DONFPS-X)1
ACP-DON-PS-DO 13
ACP-DON-FS-DO 13
ACP-D0N-FS-D 12
ACP-DGN-FR-DG l3
RCI-TDP-FR-TDPI
SSW-MDP-FS-CM
ACP-DON-FS-DG 12

aql
9.9F.- 4
9ME 04
9.9E-04
9.9E-04
9.9F-04
9.93-04
9.s92-4
9.9E-04
9.9E-04
9.9E-04
9.9E-04
9.9F-04
9.9E-04
9.9F-04
7.41-04
7.411-04
9.911-04
9.9E-04
9.92-04
9.g9-04
9.9E-04
9.9E-04
7.4E-04
3.0-04
9.9E-04

Comp-oGNt Namo
ACP-DON-PS-DOI2
ACP-DON-PS-DO l1
ACP-DON-FR-D 12

ACP-DON-FR-DO13
ACP-DON-FR-DO II
ACP-WN-FR-DGl3
ACP-DN-rFR-D01 2
ACP-DON-FR-DOI 1
ACP-DGN-FS-D 12
ACP-DGN-FR-DOG1
ACP-DGN-FR-DGI2
ACP-DGN-FR-DO 12
ACP-DOS-FS-CM
ACP-DON-FR-DO13
ACP-DN- PS-DO13
ACP-DON-FR-DO 13
RCI-TOP-PS-TDP I
SSW-MDP-FS-MDP2C,
SSW-MDP-FS-MDPID,
sSW-MDP-FS-MDPIhi
SSW-MDP-FS-MDP2C
RCI-TDP-FS-TDPI
SSW-MDP-FS-CM
RCl-TDP-FS-TDPI
SSW-MDP-FS-MDPIA i

Aq2
9.9E-04
9.9E2-
9.;d-u
9.9E-04
9.96-0
9.9f-04
9.98-4
9.9E-04
9.9E-04
9.9E-0
9.9E-04
9.98-04
9.9E-04
9.92-04
9.92-04
9.9E-04
7.42-04
3.02-04
3.0E-4
3.02-4
3.0-04
7.4E-"
3.0E-04
7.4E-04
3.06-0

S12
3.5EP.4
3.51-04
3.3--04
3.32-04
3.3E-04
3.3E-D4
3.10-04
3. 1-04
3.1J0E4
3.02-04
3.0E-0
2.1E-04
1.9E-04
1.91-04
1.3E-04
1.2.-4
1.12-04
2.6r-49
2.6E-04
2.68-4
2.6E-04
I.IE-04
3.2E-04
3.2E-04
2.4E-04

Aql Aq2
9.79-07
9.72-07
97E-07
9.72-07
9.76-07
9.7E0-7
9.79-7

9.7E-07
9.7E-07
9.7E-07
9.7E-07
9.7R-07

7.32-07
7.331-07
7.3P.-07
7.3L-W
3.0E-07
3.0E01
3.02-07.
3.0E-07
7.3E-07
2.2E-07
2.2E-07
3.02-07

AC
3.42-10
3.42-10
3.2E-10
3.2E-lO
3.2E-I0
3.22-10
3.0E-10
3.0E-I0
3.0E-10
2.9E-10
2.9E-10
2.7E-10
1.8E-10
1.f1.-10
9.51-11
6.6r1- I
5.2E-1 1
7.7E-li
7.7E-Il
7.70-Il
7.7E-1I I
7.6E-1 1
7.2E-11
7.2E-I 1
7.0E-1 1

EFFECTIVR OVERHAUL INTERVAL 18 MONTHS
EFFECTiVE SURVEILANCE INTERVAL 1 MONTH

TIRGA - MOD I/ 18 MO. / 1 MO.
TOP DOUBLE CONTRIBUTORS

~~. *1~L. t



EFFECTIVE OVERHAUL IN'ERVAL = 18 MONTHS
EFFECTIVE SURVEILLANCE INTERVAL m I MONTH

TIRGALEX - MOD 21 18 MO. I I MO.
TOP SINGLE CONTRIBORS

Plant B

23-Oct-9
11:2t AM

Total AC- 1.7E-07t

2
3
4
5
6
7

9

10

I11
12
13
14
15

16
17
Is
19
20
21
22

Component Name
ACP-DON-FS-DO 13
ACP-DWN-FR-DO 13
ACP-DON-Flt-DO I
ACP-DON-FS-DO12
ACP-DON-FR-DO 12
ACP-DON-FS-DGI I
ACP-DOS-FS-CM
SSW-MDP-P8-CM
RCI-TDP-PR-TDPI
RCI-TDP-FS-TDPI
SSW-MDP-FS-MDP2C
SSW-MDP-FS-MDPI B
SSW-MDP-FS-MDPI A
SSW-MDP-PR-MDP2C
SSW-MDP-YR-MDPIA
SSW-MDP-FR-MDPIB
EHV-FAN-FR-77C02
EHV-PAN-FS-77C02
EHV-PAN-PS-77C IA
EHV-PAN-PS-77CIB
EHV-PAN-FR-77CIB
EHV-PAN-FR-77CIA

Aql

1. I-03
1. IE-03
1.1E-03
1.1E-3
1. 1-03
1.1E-03
9.9E-N
a.211-05
7.4E-0
7.4E-04
U.2E-0
8.2E-05
9.2n3-5
9.28-05
t.2E-05
8.2E-05
5.7E-O5
5.7E-OS
5.7E-05
5.7E-05
5.7E-05
5.7E2-S

S1
2.6E2-S
2.6E-05
1.93-0S
1.92E-
1.9I-E
1.9Eos
1.2E-05
7.7nt-O
6.4a-0
6.3E-06

I.tE-OS
1.2E-05
1.2r3**05
I. ki-05
7.2E-06
7.2E-06
8.9E-06
t.9E-06
5.12-6
5.1E-
S. IE-06
5.1E-06

AC

2.9E-0O
2.E-OI
2JE-O
2.1ABO
21E2-O
2.0EOS
1.2E-0O
6.3n-0

4.7E2-
4.7E-09
1.49-0
1.0O-09
1.0L-
9.02-10

5.9E-10
5S.9E-10
5.1E-10
5.IE-10
2.92-10
2.9E-10

2.9E-10
2.9E-10

Haiti 4
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EECTIVE OVERHAUL INTMVAL - 18 MONTHS
|FFECIE SUR LANCE NMVAL = I MONTH

Punt B TIRGA X - MOD 21 18 MO. I I MO.
23-iOkt-89 TOP DOUBLE CONTRIBUTORS
11:30AM

Total C -6.7E-0

Rank Component Nam &ql ComponentName , q2 S12 &ql *q2 AC
I ACP-DGN-FS-DW13 1.l1-03 ACP-DGN-FS-D312 1.IE-03 3.5E04 1.2E-06 4.2E-10

FS X2 ACP-DON-FS-DG13 1.IE-03 ACP-DON-FS-JX1II 1.IE-03 3.5E-0 1.2E-06 4.2E-10
3 ACP-DON-Fs-D03 1.15-03 ACP-DON-PR-D012 I.IF03 3.385-4 1.25-06 4.01-10
4 ACP-D)N-FS-D(jl2 1.ll-03 ACP-XIN-FR-DW13 1. Ii-03 3.3E-04 1.2E-06 4.0E-10
1 ACP-boN-PS-Wll O1, .It03 ACP-t)oN-PR-)l03 1.I5-03 3.31t-04 17.71-06 4,0R-lo
6 ACP-DON-PS--D13 1.1E-03 ACP-DON-'R-DOlI 1. I-03 3.35-04 1.2Q-0 4.0E-10

7 ACP-DON-PR-D3 1.E2-03 ACP-X1N-FR-DO12 1.16-03 3.164 1.26-06 3.IB-1O

8 ACP-DON-FR-DW13 I.IE-03 ACP-DON-FR-DOII 1.lE-03 3.1E-04 1.2E-06 3.tE-10
9 ACP-1N3'4-FS-DOII 1.IE-03 ACP-DON-FS-DO12 1.1£-03 3.1E-04 1.2E-06 3.7E-10

I10 ACP-D(JN-PS-D012 1.11-03 ACP-IXIN-PR-0II 1. IR-03 3.09-04 1.29-06 3.65-10

11 ACP-DGN-FS-DW II L.E-03 ACP-DGN-FR-DO12 1.15-03 3.0E-04 1.2E-06 3.6E-10

'K t t. 12 ACP-DGN-FR-DGGII l.1E-03 ACP-DGN-FR-DG12 1.1 .I-03 2.8E-04 1.2E-06 3.4E-10

13 ACP-DON-FS-DW13 1.IE-03 ACP-DGS-FS-CM 9.9E-4 1.9E-04 1.1l-0 21E-10

J *4 14 ACP-DOS-FS-CM 9.9-04 ACP-DXN-FR-D013 1.1E-03 1.9E-4 1.1E-06 2.0E-10

1 5 RCI-TD?-FR-TDPI 7.4E-04 ACP-DGN-FS-DC113 1.IE-03 1.3E-04 B.IE-07 1.IE-10
16 RCI-TDP-FR-TDPI 7.48-4 ACP-DON-FR-DW13 1.18-03 1.2E-04 3.1f-07 9.65-11
17 ACP-DCN-FS-D013 1.IE-03 RCI-TDP-PS-TDPI 7.4E-04 L.E-0 .E-07 9.1E-11

18 ACP-WGN-FR-DG13 1.5E-03 RCI-TDP-FS-TDP1 7.4E-04 1.15-04 S.1E-07 *.511-I
19 RCI-TDP-FR-TDPI 7.4E-04 ACP-DGN-FS-D012 1.IE-03 9.6E-05 S.IE-07 7.8E-11
20 RCI-TDP-FR-TDPI 7.4E-04 ACP-DGN-FS-Dl1 I I.IE-03 9.6E-05 S.1E-07 7.8E-11

,~ f 21 RCI-TDP-FR-TDPI 7.4E-04 ACP-DGN-FR-D012 AI.E-03 8.7E-05 S.IE-07 7.1E-11
22 RCI-TDP-FR-TDPI 7.4E-04 ACP-DQN-FR-DOII 1.l1E-03 *.7fi-05 8.15-07 7.1X-II
23 ACP-DON-PS-DJ12 1.15-03 RCI-TDP-PS-TDP1 7.41-04 1.35-05 3.19-0 6.715-11

24 ACP-DON-FS-DGI I l.1E-03 RCI-TDP-FS-TDPI 7.4E-0 8.2E6-0 1.I601 6.76-11

25 ACP-DWN-FR-DGII l.1E-03 RCI-TDP-PS-TDPI 7.4E-04 7.8-05 8.1E-07 6.3E-11

S %.
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EFFECTIVE OVERHAUL INTERVAL = 18 MONTHS
EFFECTIVE SURVEILLANCE INTERVAL m I MONTH

Plant B

23-Oct-9
11:31 AM

TIRGAL1X - MOD 3 t l8 MO. I I MO.
TOP SINGLE CONTRIBUTORS

Total AC- .IB07

Rank

2

4
5
6
7
a
9

10
I11
12
,.
14
15
16

IN17

19
20
21
22

Compqxeet Name
SSW-MDP-FS-CM
ACP-DWN-FS-DO 13
ACP-DON-FR-DO 13
ACP-DON-FR-DGI I
ACP-DON-FR-DO 12
ACP-DON-FS-D(7 12
ACt' (IMN PS-CllI
SSW-MDP-rS-MDP2C
SSW-MDP-FS-MDPI B

SsW-mnP-rs-MDPIA
ACP-DWOS-PS-CM
SSW-MDP-FR-MDP2C

w -Mnr-rR-MnPln
SSW-MDP-FR-MDPIA
RCl-TDP-PR-TDPI
RCI-TDP-FS-TDPI
EIHV-FAN-FR-77C02
EHV-FAN-FS-77C02
EHV-FAN-FS-77C1A
EHV-FAN-FS-77CIB
EHV-FAN-FR-77C1B
EHV-FAN-FR-77CIA

A ql

2.7ri-03
2.713-03
2.7E-03
2.7E-03
2.7E-03
2.7tF-O3
2.711-f3
2.7E-03
2.7E-03
2.78-03
2.713-03
2.7E-03
2.71 01
2.7E-03
2.7E-03
2.7E-03
5.713-OS
5.713-S
5.7E-05
S.7E-05
5.7E-05
5.713-05

Sl
7.713-05
2.61E-05
2.6E-05
1.98-05
1.9£-OS

I.~t'.-5

I .I E-05
1.213-05

1.213-05
1.2E3-OS
1.113 0
7.2E-06
7.213 0
6.4E-06
6.3E-06
3.913-06
1.913 0

S. IE-06
5.1E-06
S.IE-06

AC

2.11-07
7.1 E-0t
7.1E-Ot
S. IE3-t
S.1 E-Ot
5.11.-Of
s. I R-08
4.38-O
3.3R-O
3J3R-09
3.2E-01
3.011-01
2.01.t-0
2.0E-Ot
1.7E-OS
1.768-
5.1A-10
5.111-10
2.9E-10
2.9E-10
2.9E-10
2.9E-10

&

- [ [
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EFFECTIVE OVERHAUL INTERVAL =18 MONTHS
EFFECTIVE SURVEILLANCE INTERVAL = 1 MONTH

TIRGALEX - MOD 31 I8 MO./ I 1MO.
TOP DOUBLE CONRIUTORS

Plant B

23-Oct-89
11:32 AM

Toal AC- .1K-oS

Rank

2
3
4

6
7
8
9

10
I1
12
13
14
15
16
17
is
19
20
21
22
23
24
25

Component Nam
ACP-DWN-PS-DO 1
ACP-DON-PS-DO 13
ACP-DGN-FS-DO 13
ACP-DWN-FS-DO 12
ACP-DON-FS-DW 1

ACP-DON-FS-DO 13
RCI-TDP-FR-TDPI
SSW-MDP-FS-CM
ACP-DGN-FR-DI 13
ACP- DON-FR-D 1 3
ACP-D3N-FS-DG I I
ACP-DON-FS-D II
ACP-DON-FS-DO 12
ACP-DON-PR-DWI I
ACP-DGN-FS-IbC)13
ACP-LD)N-PS-DO 13
ACP-DWN-FS-DW 12
ACP-DWN-FS-D I I
ACP-DON-FS-DG 12

ACP-DON-FS-DO I I
ACP-DGN-FR-DO 13
ACP-MN-PR-Ml I1
ACP-DON-PS-DO 13
ACP-DON-FR-DO I I

ACP-DXJN-PR-DO 12

Aq1
2.7R-03
2.7E-03
2.7E-03
2.7H-03
2.7K-03
2.7E-03
2.7E-03
2.7E-03
2.7R-o3
2.71-03
,.7E-03
2.7E-03
2.7E-03
2.7E-03
2.7r%-03
2.7E-03
2.7E-03
2.7E-03
2.7E-03
2.7E-03
2.7E-03
7.7n-CA
2.7E-03
2.7E-03

2.7E-03

Component Name
ACP-DON-PS-DO 12
ACP-DON-PS-DOI I
ACP-DON-PR-DO 12
ACP-DON-FR-D013
ACP-DON-PR-DO 13
ACP-DON-PR-DI I
SSW-MDP-FS-CM
RCI-TDP-FS-TDPI
ACP-DnN-PR-lnI I
ACP-DON-PR-LKI12
ACP-DON-FS-DO12
ACP-DON-PR-DO12
ACP-DON-PR-DOI I
ACP-DON-PR-D 12
SSW-MDP-Ps-MDPIA
SSW-MDP-FS-MDPIB
SSW-MDP-PS-MDP2C
SSW-MDP-FS-MDP2C
SSW-MDP-FS-MDPIA
SSW-MDP-FS-MDPIB
SSW-MDP-FS-MDPtB
8qW-MDP-PB-MDPlA
ACP-DOS-FS-CM
SSW-MDP-FS-MDPIl
SSW-MDP-PS-MDPlA

Aq2
2.7R-03
2.7E-03
2.76-03
2.76-03
2.7E-03
2.7E-03
2.7E-03
2.7E-03
2.7P-0.
2.7E-03
2.7E-03
2.76-03
2.76-03
2.76-03
2.78-03
2.7i-03
2.7E-03
2.7E-03
2.7£-03

2.7E-03
2.7E-03
2.7n1
2.7E-03
2.76-03
2.7E-03

512
3.5E-4
3.5E-4X
3.3E-04
3.3E-04
3.3E-0
3.3&-04
3.2E-04
3.2E-04
3.16-04
3.16E-
3. 1E-04
3,0E-04
3.06-04
2. IE-04
2.66-04
2.63-04
2.6E-0
2.6-04
2.4f-04

2.4E-04
2.02E4
2.004K
1.9-04
1,96-0

1.9E-04

j It q2
7.5E-06
7.5E-06
7.SE-06
7.5E-06
7.5E-06
7.SE-06
7.SE 4
7.SE-0
7..lt-06
7.5E-06
7.SE-06
7.5E-06
7.s5-e
7.5E-06
7.SR-06
7.5s-06
7.5E-06
7.5E-06
7.5E-06
7.SE-06
7.5E-06
7.3a-06
7.5E-06
7,MR-06
7.5E-6

AC
2.46-09
2.6E-09
2.5E-09
2.S-09
2.5k-09
2.4E-09
2.4E-09
2.4E-09
2.4t-09
2.3E-09
2.3E-09
2.3E-09
2.31-09
2.1E-09
1.96-0
1.92-09
1.9E-09

1 .9E-09
I.tF-09
1.56-09
1.5E-09

1.4E-09

1.4-R09

1.42-09

I
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CONTREBUTORS FOR
PLANT B

EFFECTIE OVERHAUL INTERVAL = 72 MONTHS
EFFECTIVE SURVEILLANCE INTERVAL = 1 MONTH

139



K -. EFECTIVE OVERHAUL INTERVAL =72 MONTHS
EFFECTIVE SURVEILLANCE INTERVAL I MONTH

n TIRGA.LXI /72 MO. / I MO.

23-Oct-89 TOP SINLE CONTRIBUTRS
10:33 AM

To1ta a C- 6.39-

Rank Compcmet Name ql St AC
I ACP-DGN-PS-D013 3.9E-03 2.6E- L.OE-07
2 ACP-DGN-PR-DW13 3.9R-03 2.6R-05 2.011-07
3 ACP-DWN-PR-DWII 3.9B-03 1,91-05 7.4n-O

4 ACP-DON-PS-D012 3.9E-03 1.99-0 7.4E-08

S ACP-DGN-FR-D012 3.9E-0 .9E-05 7.4E4R
6 ACP-DGN-FS-DWII 3.9E-03 1.9E-05 7.4E-0
7 ACP-DWS-FS-CM 3.91-03 1.2i-05 4.61-O
It RCI- TDP-PR-TDPI 3.0R-03 6.49-0 1.911P-0
9 RCI-TDP-FS-TDPI 3.0E-3 6.3E-0 I.E

ID SSW-MDP-PS-CM 2.4E-4 7.7E-0 1.e-os
I I ' s11sw Mnp.Pr--Mnf7c 2.411-04 2.111-4O 4.2l1-00I: 2 12 SSW-MDP-PS-MDPIB 2.4E-04 1.2E1-S 2.9E-9
13 SSW-MDP-FS-MDPIA 2.4E-04 1.2-0 2.9E-0

14 SSW-MDP-FR-MDP2C 2.4E-4 1.1-OS 2.6E-09
15 EIIV-PAN-PR-77C02 2.38-0 3.91-0 2.0OE-0

16 EHV -PAN-PS-77C02 2.3E1-04 .9E-0 2.01-09
17 SSW-MDP-FR-MDPIB 2.4-0 7.2E-0 I.7-0

18 SSW-MDP-FR-MnPIA 2.4E-04 7.2E-06 1.71-09

19 EHV-FAN-FS-77CtB 2.3E4 5 11E-0 1.2E-09

20 EHV-PAN-PS-77CIA 2.38-0 S. I R-0 1.2E-0

21 rHV-FAN-PR-77CIB 2.31-04 5.1 R-06 1.28-0

22 EHV-FAN-PR-77CIA 2.3E-04 5.lE-06 1.2E-09
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EFFECTIVE RENEWAL INTERVAL =72 MONTHS
DETECTION INTERVAL = 1 MONTH

TIRGALEX/ 72 MO. / 1 MO.
TOP DOUBLE CONTRIBUTORS

Plant B !,

23-Oct-89
10:34 AM

Total a C- .0R-Os

A

Riank
I
2
3
4

6
7
a
9

10
I
12
13
14
15
16
17
in
19
20
21
22
23
24
2S

Component Nam
ACP-DON-FS-DO 13
ACP-DON-FS-D(130
ACP-DON-FS-DU 13
ACP-DON-IS- aX12
ACP-DON-FS-DO13
ACP-DON-FS-DI I
ACP-DON-FR-DO 13
ACP-DGN-FR-DW 13
ACP-DON-FS-DO I I
Acr-DON-rs-D I I
ACP-P0N-PRs-lx02,
ACP-DON-FR-DO II
ACP-DON-PS-DO 13
ACP-DOS-FS-CM
ACP-DON-PS-DO 13
ACP-DON-FR-D013
ACP-DGN-FS-DO12
ACP-DON-PS-DOI I
ACP-DON-PR-DW12
ACP-DON-PR-DOI I

ACP-DOS-FS-CM
ACP-DON-FS-DO 12
ACP-DON-PS-DO I
ACP-DON-FS-DO13
ACP-DON-PS-D013

Aqi
3.91-03
3.911-01
3.95-03
3."l-03
3.91-03
3.9E-03
3.9E-03
3.9E-03
3.0E-03
3.05-03
,05n-Q
3.91-03
3.91-03
3.9E-03
3.9E-03
3.9E-03
3.9E-03
3.0R-03
3.9E-03
3.9E-03
3.9E-03
3.9E-03
3.9E-03
3.95-01

3.9E-03

Compoet Nome
ACP-DOTN-PS-DO12
ACP-DON-P1-DOI I
ACP-D0XN-PR-D 12
ACP-DON-PlR-D130
ACP-DGN-FR-DW I
ACP-DON-FR-D013
ACP-DON-FR-DO I I
ACP-DGN-FR-DO 12
ACP-DGN-FS-DO 12
AcP-DON-rn-Dc12
ACP-IMXN-PR- I I
ACP-DON-PR-W 12
ACP-DOS-FS-CM
ACP-DGN-FR-DO 13
RCI-TDP-FS-TDP1
RCI-TDP-FS-TDPI
RCI-TDP-FS-TDPI
RCI-TDP-r' T. a
RCI-TDP-PS-TDPI
RCI-TDP-PS-TDP1
RCI-TDP-PS-TDPl
SSW-MDP-FS-MDP2C
SSW-MDP-PS-MDP2C
SSW-MDP-PI'-MDPIA
SSW-MDP-PS-MDPI P

Aq2
3.9E-03
3.9R-03
3.91-03
3.91-03
3.9E-03
3.9E-03
3.9E-03
3.9E-03
3.911-03
3.9n-03
3.Plt-03
3.9n-03
3.9E-03
3.9E-03
3.0E-03
3.OE-03
3.0E-03
3.05-03
3.01-03
3.0E-03
3.0E-03
2.46-0
2.48-04
2.45-04
2.49-04

S12
3.5E-0
3.51-04
3.3F-4
3.39-04
3.3E-04
3.3E-04
3.1E-04
3. 1E-04
3.11-04
3.0r-04
3.0n-04
2.35-04
I.9E-04
1.95-04
.1-04

1.1E-
S.3E-05
1.21-05
7.85-OS
7.RE-O
4.95-
2.6R-04
2.6B-4
2.6114M
2.6E-04

Aql *q2
1.6n-05
1.65-Os
I .6R-05
1.6n-OS
1.6E5OS
1.6E-05
1.6E-OS
1.65-OS
1.615-O
I.611-05
1.61t-ns
1.6F.-OS
1.613-OS
1.6E5OS
1.2E-05
1.2E-05
1.2E-OS
1.211-0
1.2e-05
1.2E-05
1.2E-05
9.5E-7
9.51-07
9.49-07
9.5R-07

AC
5.46-09

5.219-09
5.28-09
5.2E-09
S.2E-5.2E-09
4.9E-09
4.9.-09
4.411-09
4.7n-M
4.7P.09
4.4R-09
3.0E-09
2.9E-9
1.3E-09
1.2E-09
9.7F-10
9.6R-10
9. 15-10
9.1E-10
5.7E-10
2.5E-10
2.SR-10
2.55- 10
2.SE-10

| |v* *r :H ~~~ ~~~ ~~~ ~~~ ~~~ ~~~ ~~~ ~~~ ~~~~~~it~~~~~~ ~~ i O'e-' -*S .' :s.'eiP' *'8 '/Eq q '~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,-~ ~ , ,- *1 -: ,*



EFFECTIVE RENEWAL INTERVAL 72 MONTHS
DETECTION INTERVAL = I MONTH

Pant B TIROALEX - MOD 1 / 72 MO. / 1 MO.

23-oct-89 TOP SINGLE CONTRIBUTORS
10:35 AM

Total & C- 7.71-07

Rank Component Name &ql Si AC
I ACP-DGN-FS-D013 3.9E-03 2.6E-O5 l.OE-07
2 ACP-DGN-FR-DW13 3.9E-03 2.6E-OS 1.013-07
3 SSW-MDP-FS-CM 1.2E-03 7.7E-05 9.3E-08
4 ACP-DGN-FR-DWII 3.913-03 I.9E-OS 7.4E-08
5 ACP-DWN-FR-DG12 3.9E-03 I.9E-OS 7.4E-08
6 ACP-WIlN rS D012 3.D1.03 l.OR-OS 7,4R-O3

7 ACP-DGN-PS-W1II 3.9E-03 1.91E-OS 7.4E-08

8 ACP-DGS-FS*-CM 3.913-03 1.2E-C'5 4.6E-08
9 SSW-MDP-FS-MDP2C 1.2E-03 1.E-05 2.1E-08

10 RCI-TDP-FR-TDPI 3.OE-03 6.4E-06 I.9E-08
II RCI-TDP-FS-TDPI 3.0E^-03 6.3E-06 1.9E-OS
12 SSW-MflP-FS-MDPl8 1.213-03 1.2E-05 1.51-S08
13 SSW-MDP-FS-MDPIA 1.2E-03 1.2E-05 1.5K-OS

14 SSW-MDP-FR-MDP2C 1.2E-03 1. IE-OS 1.3E-08
lS SSW-MDP-FR-MDPIA 1.2E-03 7.2E-0 8.7E-09
16 SSW-MDP-FR-MDPIB 1.2E-03 7.2E-06 8.7E-09
17 EHV-FAN-FR-77C02 2.3E-04 8.9E-06 2.0E-09
I8 EIIV-FAN-PS-77C02 2.313-04 8.9E-06 2.0E-09
19 FHV-I'AN-PS-77C1A 2.31e-04 S.13-06 1.29-09

20 EHV-FAN-PS-77CI 2.31-04 5.113-0 1.2E-09

21 EHV-FAN-FR-77CIB 2.3E-04 S.lE-06 1.2E-09

22 EHV-FAN-FR-77CIA 2.3E-0 S. IE-06 1.2E-0



EsF Asd~~~~~--i a

EFFECTVE OVERHAUL INTERVAL =72 MONTHS

EFFECTIVE SURVEILLANCE INTMVAL = I MONTH

i .. .. ...... .... .

Mnst B
23-Oct-39
10:36 AM

Totsl & C -

TROALEX - MOD I1 72 MO. I IMO.
FoP DOUBLE CONMWUOS

1.1E-07

Rank

2
3
4
5
6
7

9
tO
I1
12
13
14
15

16
17

is
19
20
21
22
23
24
25

Component Name
ACP-DON-FS-D013
ACP-DON-FS-DO 13
ACP-DON-FS-D013
ACP-DON-FS-DO12
ACP-DON-FS-DO 13
ACP-DON-FS-DO II
ACP-DGN-FR-DO 13
ACP-DGN-PR-D 13
ACP-DaN-FS-DI I
ACP-DON-PS-DO 12
ACP-DON-FS-DOI I
ACP-DGN-FR-D0 I
ACP-DON-FS-DO13
ACP-DOS-FS-CM
RCl-TDP-FR-TDPl
RCI-TDP-FR-TDPI
ACP-DGN-FS-DG13
ACP-DON-FS-DOI I
ACP-DGN-FS-DG 13
ACP-iXGN-FS-DG 13

ACP-DGN-FS-DW12
ACP-DGN-FR-DO13
RCI-TDP-FR-TDPI
SSW-MDP-FS-CM
ACP-DON-FS-DG12

ql
3.9E-03
3.9E-03
3.9E-03
3.9E-03
3.9Q-03
3.9E-03
3.9E-03
.3.96-03
3.9F-03
3.9E-03
3.9E-03
3.96-03
3.9E-03
3.9£-03
3.0E-03
3.9E-03
3.9E-03
3.9E- 03
3.9E-03
3.9E-03
3.9E-03
3.56-03
3.0E-03
1.2E-03
3.9E-03

Component Name
ACP-DON-FS-0012
ACP-DON-FS-DW I

ACP-DON-FR-DO 12
ACP-DON-FR-DO13
ACP-DON-FR-D It
ACP-DON-FR-D3 13
ACP-DXN-PR-DO 12
ACP-DON-PR-fO I
ACP-DON-FS-DW12
ACP-DGN-FR-DO I I
ACP-DON-FR-D012
ACP-DUN-FR-D012
ACP-DOS-PS-CM
ACP-DON-FR-DO13
ACP-DGN-FS-D013
ACP-DON-PR-DO 13
RCI-TDP-FS-TDPI
SSW-MDP-FS-MDnC
SSW-MDP-FS-Mt)PI B
SSW-MDP-FS-MDPIA
SSW-MDP-FS-MDP2C
RCI-TDP-FS-TDPI
SSW-MDP-FS-CM
RCI-TDP-FS-TDPI
SSW-MDP-FS-MDPIA

Aq2 -
3.9£-03
3.9E-03
3.9E-03
3.9E-03
3.9E-03
3.9E-03
3.9E-03
3.9E-03
3.9R-03
3.9E-03
3.9E-03
3.9£-03
3.9E-03
3.9£-03
3.9E-03
3.9E-03
3.0E-03
1.2E-03
1.2E-03
1.2E-03
1.2E-03
3.0E-03
1.2E-03
3.0E-03
1.2E-03

812
3.5E-S
3.S-4
3.3E-44
3.3E-04
3.3E-04
3.3E-04
3.1-041
3.16-04
3.1E-04
3.06-04
3.06-04
2.36-04
1.9-04
I.9E-04
1.3E-04
1.2E-04
1.IE-04
2.6E-04
2.6E-04
.6E-04

2.6E-04
.IE-04

3.2E-4
3.2E-04
2.4E-04

Aql Aq2

1.6E-05
I.6-
1.6E-OS
1.6E-OS
1.6E6-0
1.6E-05
1.69-S
1.61-05
1.6A-05
1.6E-05
1.6E-05
1.6R-05
1.6E-0S
1.6E-05
1.2E-0O
1.2E-05
1.2E-05
4.7E-06
4.7E-06
4.7E-06
4.76-06
1.2E-0S
3.6E-0
3.6E-06
4.7E-06

AC
S.4-09
5.4E-0Q
5.2E-09
5.2E-0
5.2E-09
5.2E-0
4.9E-09
4.9R-0
4.#E-09
4.7E-09
4.76-09
4.4B-09
3.0E-9
2.9E-09
1.S6-09
1.4E-09
1.3E-09
1.2£-09
1.2E-09
1.2E-W
1.2-09
1.2E-09
1.IE-09
1.IE-09
I.IE-9

I

. _ . ... .. _ _ _ _

fI



EFFECTIVE OVERHAUL INTERVAL 72 MONTHS (
EFFECTIVE SURVEILLANCE INTERVAL 1 MONTH

Plant D TIRGALEX MOD 21 72 MO. / 1 MO.
23-Oct-k TOP SINGLE CONTRIBUrORS
10:38 AM

Toal aC 7.OE-07 I'1

Rank Component Name *ql Si C
I ACP-LKN PS-D013 4.4E-03 2.601-05 L.1-07
2 ACP-DWN-FR-DW13 4.4E-03 2.6E-05 1.10-07
3 ACP-DGN-FR-DG1I 4.4E-03 1.9E-05 8.2i08-0
4 ACP-DWN-FS-DW12 4.4E-03 1.9E-05 8.2E-08
5 ACP-DWN-FR-DG12 4.4E-03 1.9E-0S 8.2E-OS
6 ACP-DGN-FS-DGI I 4.4E-03 1.9E-05 8.2E-08
7 ACP-DOS-rS-CM 3.9E-03 1.2E-05 4.6E-OS 4
8 SSW-MDP-FS-CM 3.3E-04 7.7E-05 2.S£-08
9 RCI-TDP-FR-TDPI 3.0E-03 6.4E-06 1.9E-0O

10 RCI-TDP-FS-TDPI 3.0E-03 6.3E-06 1.9£-08
11 SSW-MDP-FS-MDP2C 3.3E-04 1.8E-0S 5.1E-09
12 SSW-MDP-FS-MDPIB 3.3F-04 1.2E-05 4.0-09
13 SSW-MDP-FS-MDPIA 3.3E-04 1.2E-O5 4.08-9,
14 SSW-MDP-FR-MDP2C 3.3E-04 1.IE-05 3.6E-O9
15 SSW-MDP-FR-MDPIA 3.3E-04 7.2E-06 2.42-09
10 SSW-MDI'-FR-MDPIB 1.3E-04 7.2E-06 2.4E-09
17 EHV-FAN-FR-77C02 2.3E-4 8.9E-06 2.0E- .

I8 EHV-FAN-FS-77C02 2.3E-04 8.9E-06 2.0E-09 -.4.

19 EI4V-FAN-FS-77CIA 2.3E-04 S.E-06 1.22.-09
20 EHV-FAN-FS-77C1B 2.3E-04 5.1E-06 1.2E-9,
21 EHV-FAN*FR-77C10 2.3E-04 5.1 -6 1.28-09
22 KHV-t'AN-PR-77C1A 2.3H-U 5.10-06 1.20-09



IEAFCTIVE OVERHAUL [N' RVAL =72 MONTHS l

EFFECTIVE SURVEILANCE INTERVAL = 1 MONTH

Plat B 7MOALE - MOD 2/72 M . I I MO. ,f
TOP DOUBLE CONTRIUTORS

'-10:39 AM

Total AC- 1.12E-

Rank Ctimponent Name Aql Componnt Name a q2 S12 Aql *q2 AC
I ACP-DON-FS-DW13 4.4E-03 ACP-D(3N-PS-D012 4.4e-03 3.5-f0 I.9E-0 6.72-09 '

2 ACP-DON-FS-DW13 4.4E-03 ACP-DWO-PS-DO11 4.4E-03 3.5E- 1.9E-05 6.7B-09
3 ACP-DON-FS-Do 13 4.4E-03 ACI'-DON-FR-D012 4.4E-03 3.3E-04 l.9E-05 6.4E-09
4 ACP-DGN-FS-D012 4.4E-03 ACP-DGN-FR-fl013 4.4E-03 3.3E-04 1.9E-05 6.4E-09
S ACP-DGN-FS-DG11 4.4E-03 ACP-DMt.= :Rt-W13 4.4E-03 3.3E-04 I.9E-03 6.4E0-
6 ACP-DON-FS-D013 4.4E-03 AC> :YN * ,-DO11 4.4E-03 3.3E-04 1.9ES 6.4E2-0

, 7 ACP-DON-PR-DW13 4.4E-03 A.-L t'.-' FR-DW12 4.4E-3 3.1E-04 l.9E-05 6.0E-09
n 11 ACP-DON-PR-DW13 4 4E-03 AL P 0( ;'-FR-DGll 4.4E-03 3.1E-04 1.9E-05 6.0E-09 ;

9 ACP-DON-FS-DGII 4.4E-03 ACP-DON-FS-D012 4.42-03 3.1E-04 1.9S-03 6.0E-09
10 ACP-DON-FS-DG 12 4.4E-03 ACP-DON-r-R-DI I 4.4£-03 3.0E-04 I.9S-05 5.2-09m
1 1 ACP-DON-FS-DCI I 4.4E-03 ACP-DON-FR-D012 4.42-03 3.0E-04 1.92-05 5.8-09
12 ACP-DGN-FR-DGI I 4.4E-03 ACP-DGN-FR-0012 4.4R-03 2.RE-04 1.92-OS 5.4B-0
13 ACP-DCN-FS-DO13 4.4E-03 ACP-DOS-rS-CM 3.94-03 1.9-0 1.72-05 3.32-09
14 ACP-D(S-FS-CM 3.9E-03 ACP-DON PR-DW13 4.4E-03 I.9E-04 1.7£-05 3.2E-9W
IS RCI-TDP-FR-TDPI 3.0E-03 ACP-DWN-PS-DM13 4.4H-03 1.3-4 1.3B-05 1.7E-09
16 RCI-TDP-FR-TDPI 3.0P-03 ACP-DON-FR-D13 4.48-03 1.2B-4 1.32-0 1.52-09 .
17 ACP-DCJN-FS-D 13 4.4E-03 RCI-TDP-PS-TDPI 3.0E-03 1. 1-04 1.32-05 1.5P.9
18 ACP-tbN-FR-D013 4.4E-03 RCt-TDP-PS-TDPI 3.0E-3 1.IE-04 1.32-05 1.4-09-
19 RCI-TDP-FR-TDPI 3.0F-03 ACPW-DCN-PS-D1l2 4.48-03 9.6R-05 1.36-05 1.2E-9M
20 RCI-TDP-PR-TDP1 3.02-03 ACP-DCN-P's-Dt Il 4.4R-03 9.62-05 1.39-03 1.21-OP
21 RtCI-TDP-PR-TDPI 3.0E-03 ACP-DON-FR-D012 4.42-03 8.7E-05 1.3E-05 1. 12-O9
22 RCI-TDP-FR-TDPI 3.0E-03 ACP-DON-FR-DOII 4.48-03 1.7E-05 1.3F-05 l.1E-0
23 ACP-DON-PS-DW12 4.4E-03 RCI-TDP-PS-TDPI 3.0E-0 3.3fl-05 1.32-05 1.1I-E r

24 ACP-DON-PS-DOI I 4.4E-03 RCI-TDP-PS-TDPI 3.013-03 8.2E-05 1.36-05 L.I2-09
25 ACP-DON-PR-DOI I 4.41-01 RCI-TDP-PS-TDPI 3.0R-03 7.21-05 1.38-0 1.02-09

w . - Ps~~~~~~~~~~~~~~~~~~~~~~',i



EFFECTIVE OVERHAUL INTERVAL -72 MONTHS
EFFECTIVE SURVEILLANCE INTERVAL 1 MONTH

afla n l'IR(l;A,lIX - MOD 3 / 72 MO. I I MO.

23-Oct-89 TOP SINGLE CONTREBUTORS r
11:18 AM

Total AC - 3.2-W06

Rank Compoecat Name Aql Si AC

I SSW-MDP-FS-CM 1. IE-02 7.7E-05 8.4E-07

2 ACP-DON-FS-DO13 I.lE-02 2.6-05 2.9B-07
3 ACP-DON-FR-DG13 1.IE-02 2.6E-OS 2.SE-07

4 ACP-DGN-FR-DGII 1.IE-02 1.9E-05 2.lE-07

5 ACP-DON-FR-DG12 I.IE-02 1.9E-05 2.1E-07

6 ACP-DGN-FS-DG12 I.IE-02 1.9E-OS 2.1E-07 V
7 ACP-DGN-FS-DOII 1.1E-02 1.9E-05 2 -E-07

8 SSW-MDPFS-MDP2C 1.1-02 1.8E-05 1.OI-01
9 SSW-MDP-FS MDPlB 1.IE-02 1.2E-OS 1.3K-07

10 SSW-MDP-FS-MDPIA l.IE-02 1.2E-OS 1.3E-07

II ACP-DOS-FS-CM 1.1R-07. 172R-05 O L.I-07
12 SSW-MDP-FR-MDP2C l.IE-02 1.IE-OS 1.2E-07

13 SSW-MDP-FR-MDPIB 1. IE-02 7.2E-6 7.92-08

14 sSW-MDP-Fk-MDPIA 1.18-02 7.2E-06 7.9e-08 K
IS RCI-TDP-FR-TDPI 1. IF,-02 6.4E-06 7.0E-08 -

16 Rc -TOP-r1.4-TDl 1.11'-02 6.38-06 6.9-08;

17 EHV-FAN-FR-77C02 2.3E-04 8.9E-06 2.0E-094

It rIiIV-FAN-FS-77C02 2.31-4 5.92-06 2.OP.-09

19 EHV-FAN-FS-77CIA 2.3E-04 5.IE-06 1.2E-09

20 EHV-FAN-FS-77C1B 2.sP,- 5.IE-06 1.2E-09

21 EHV-FAN-FR-77ClD 2.3E-0 S.IE-06 1.2E4-09

22 EHV-PAN-FR-77CIA 2.31-0 5.lE-6 1.2A-0



l4 ; ' &w
EFFECTI OVERHAUL INTERVAL = 72 MONTHS

-r w-

, s.it I.

23-Oct-89
11:20 AM

TIRGAL3X - MOD 3 / 72 MO. / I MO.

TOP DOUDLE CONTRIBUTORS

Total % C - I.4E-06

I

-.

Rank

2
3
4
5
6
7
A
9

10
I1
12
13
14
2S
16
17
Is
19
20
21
22
23
24
25

Cmnont Name
ACP-DON-FS-MlT l
ACP-DGN-PS-tX3 13
ACP-DON-FS-DC 13
ACP-DON-FS-DO 12
ACP-DON-FS-D I I
ACP-DN-FS-DO 13
RCI-TDP-FR-TDPI
SSW-MDP-PS-CM
ACP-DON-FR-DO 13
ACP-DON-FR-D6 13
ACP-DGN-FS-D 1
ACP-DON-FS-D0 I I
ACP-DGN-FS-DO 12
ACP-DGN-FR-D 1I1
ACP-DGN-PS-D 13
ACP-DON-PS-XI 13
ACP-DON-PS-DO12
ACP-DON-rS-DOI I
ACP-DOCN-PS-D 12
ACP-DON-FS-D0I I
ACP-DGN-FR-DO13
ACP-DGN-PR-r- ̂ 13
ACP-DON-PS-DO 13
ACP-TN-PR-DO II
ACP-DON-FR-DO 12

,%ql

1, I 6-02
1. 1 -02
I. IE-02
1.IE-02
1.11-02
1. IE-02
1. IE-02
2.1-02
1. IE-02
.IE-02

1. E-02
1.IE-02
1. IE-02
1.1E-02
1.I6-02
1.6-0
1. 16-02
I.IE-02
1.IE-
1.IE-02
1.IE-02
1.1E-
1.IE-02
I.IE-02
1. IE-02

Compoeet Name
ACP-DN-FS-W 12
ACP-DON-FS-DOI I
ACP-DON-PR-DO 12
ACP-DON-FR-DO13
ACP-DON-FR-DW13
ACP-DWN-FR-DWI
SSW-MDP-FS-CM
RCI-TD1'-PS-TDP I
ACP-DON-FR-POI I
ACP-DON-PR-DO 12
ACP-DON-FS-DO12
ACP-IXN-FR-D012
ACP-DON-FR-DOI I
ACP-DON-FR-DO 12
sSW-MDP-PS-MDP1A
SSW-MDP-PS-MDPI F
SSW-MDP-FS-MDP2C
SSW-MDP-FS-Mt)P2C

SSW-MDP-FS-MDPIA
SSW-MDP-FS-MDPI1
SSW-MDP-FS-MDPIB
SSW-MDP-PS-MDPI A
ACP-DOS-FS-Chl
SSW-MDP-PS-MDPID
SSW-MDP-FS-MDPIA

£ q2
2,JH-02
1.1 E-02
1. IE-02
I. IE-02
1. IE-02
1. IE-02
I. lE-02
1.1-02
1.16-02
1. 1 -02
1.1E-02
1. I -02
1.1E-02

1.1E-02

1. IE-02
I.IE-02

1.16-02

1.15-0

I.IE-02

1.1E-02
1.16-02
1.1IE-02

S12
3.58-04
3.5E-04
3.3E-04
3.3E-04
3.3E-04
3.3E-4
3.2E-N
3.26-04
3.1E-04
3.1E-
3.1E-04
3.0E-N
3.0E-0
2.#E-04
2,6-N04
2.6E-04
2.6E-4
2.6E-04
2.4E-04
2.4E-0
2.OE-04
2.0E-04
I.92-01
1.9E-04
1.9E-

Aql q2
1.22-0
1.2-N04
1.2E-04
1.2E-4
1.2E-04
1.2E-04
1.2-44
1.2E-04
1.2E04
1.2£-04
1.2£-04
1.2E-04
1.2E-04
1.2-N4
1.26.4M
1.2E-4N
1.28-0
1.28-04
1.2E-4
1.2E-C4
1.2E-04
1.2P-04
1.2E-04
t.2E-04
1.2E-0

'sC
4.2E-M
4.26-Ot
4.0E-Ot
4.0E6-
4.OE-O
4.0EOS
3.96-03
3.9E-0
3.8F-OS
3.1E-OS

3.7E-OS
3.6e-0
3.6E-08
3.4E-O"
3. 1I-o

3. 6E-0

3. 1E-Ot

2A5E-012.56-03
2.45-OS
2.40-
2.3E-08
2.3E-OS
2 ?'E-0



CONTRIBUTORS FOR
PLANT B

EFFECTIVE OVERHAUL INTERVAL = 72 MONTIS
EFFECTIVE SURVEILLANCE INTERVAL = 6 MONTHS i
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EFPFCTIVE OVERHAUL INTERVAL - 72 MONTHS
EFFECTIVE SURVEILLANCE INTERVAL = 6 MONTHS

Plnt E RO AL3X/ 72 MO. /6MO.
23-Oct-t9 TOP SINGLE CONTREBUTORS
10:22 AM

Total aC- 3.tE-06

Rank Component Name Aql St C
I ACP-DWN-rS-D013 2.4AE-2 2.6S-05 6.2E-07
2 ACP-DON-FR-DG13 2.4E-02 2.6E-05 6.1E-7
3 ACP-DON-FR-DO 1 2.4E-02 1 .9E-05 4.4E-07
4 ACP-DON-PS-DW12 2.4E-02 1.9E-05 4.4E-07
5 ACP-DGN-FR-DW12 2.4E-02 I.9E-OS 4.4E-07
6 ACP-DWN-FS-DWII 2.4E-02 1.9E-05 4.4E-07
7 ACP-DOS-PS-CM 2.48-02 1.2E-05 2.86-07
S RCI-TDP-FR-TDPI L.8E-02 6.4E-06 L.1E6-
9 RCI-TDP-FS-TDPI l.lE-02 6.3E-06 1. IE-0

10 SSW-MDP-FS-CM 1.4F-03 7.7P.-05 1.19-0
II SSW-MDP-FS-MDP2C 1.4E-03 1.8E-05 2.SE-08
12 SSW-MDP-PS-MDPIR 1.4E-03 1.2E-05 1.8E-OS
13 SSW-MDP-FS-MDPIA 1.4E-03 1.2E-OS 1.86E-
14 SSW-MDP-FR-MDP2C 1.4E-03 1.1E-OS 1.6E-Ot
1 5 EHV-FAN-FR-77C02 1.4E-03 8.9E-06 1.2E-S

16 EHV-FAN-FS-77C02 1.4E-03 8.9E-06 1.2E-08
17 SSW-MDP-FR-MDPIB 1.4E-03 7.2E-06 1.06-O
18 SSW-MDP-FR-MDPlA 1.4E-03 7.2E-06 L.OE-0
19 EHV-FAN-FS-77CIB 1.4E-03 5.1E-06 7.1E-Q9
20 EHV-FAN-FS-77C1A 1.46-03 5.1E-06 7.1E-09
21 EHV-FAN-FR-77C1D 1.4E-03 S.IE-06 7.1E-09
22 EHV-FAN-FR-77CIA 1.4R-03 5.1E-06 7.1E-09



FFE.CTIVE OVERHAUL INTRVAL = 72 MONTHS
EFFECTIVE SURVEILLANCE INThRVAL = 6 MONTHS

Plant B TIRGALEX /72 MO. / 6 MO.
TOP DOUBLE CONTrRIBUTORI23-Oct-19

10:24 AM

Total A C - 2.9E-06

I,,

Rank

2
3
4
S
6
7
a
9

10
I11

12
!3
14
15
16
17
18
19
20
21
22
23
24
25

Componeot Name
ACP-DON-FS-DG 13
ACP-DGN-FS-DG 13
ACP-DON-PS-DO 13
ACP-DON-FS-DO 12
ACP-DGN-PS-D013
ACP-DGN-FS-D I I
ACP-DGN-FR-DO 13
ACP-DON-FR-DO 13
ACP-DGN-FS-D II
ACP-DGN-FS-D I I
ACP-DGN-FS-DG 12
ACP-DGN-FR-DG I i
ACP-DOiN-FS-DG 13
ACP-DWS-FS-CM
ACP-DON-PS-DO 13
ACP-DON IR-D 13
ACP-DitN-FS-DG 12
ACP-DGN-FS-DI I

ACP-DGN-FR-DG 12
ACP-DON-FR-DGI I
ACP-DOS-Pr cm
ACP-DGN-FS-DO 12
ACP-DON-FS-DO I I
ACP-DON-FS-D 13
ACP-DGN-FS-DG 13

&ql

2.4E-02
2.4E 02
2.4E 02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.41E-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.413-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02

2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2 4E-02
2.4E-02

Compoocat Name
ACP-DON-PS-DO12
ACP-DON-FS-DI I
ACP-DON-FR-DO 12
ACP-DON-PR-DW13
ACP-DON-FR-DO I I
ACP-DON-FR-DO13
ACP-D0N-FR-0 1I
ACP-DON-fR-DO12
ACP-DON-FS-DO12
ACP-DGN-FR-D012
ACP-DGN-FR-DI 1
ACP-DON-FR-D 12
ACP-DOS-FS-CM
ACP-DON-FR-DW13
RCI-TDP-rS-TDPI
RCI-TnP-FS-TDPI
RCI-TDP-PS-TDPI
RCI-TDP-FS-TDPI

A ,2
2.4E-02
2.4E-02
2.4E-02
2.4E3-02
2.4E-02
2.4E-02
2.411-02
2.4E2-2
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.43-02
I RF.-02
I .SF-02
1.8E-02
I.SE-02
I.SE-02
1.8E-02
1.8E-02
1.4E-03
1.4E-03
1.4E-03
1.4E-03

S12
3.5E-04
3.SE-04
3.3E-04
3.3 -04
3.3E-04
3.3E3-04
3.1E-04
3.1E-04
3.1E-04
3.02-04
3.02-04
2.tE-O4
I.9E-4
1.9F-04
1. I F-04
1. I E-04
8.3E-0S
8.2E-05
7.SE-0S
7.8E-05
4.9E-05
2.6E-04
2.6E-04
2.6E-04
2.6E-04

AqI Aq2
5.6E-04
5.6E-04
5.6E-0
5.6E-4
5.6E-04
5.6E-04
5.6E-04
5.61-04
5.6E-04
5.6E-04
5.6E-04
5.6E-04
5.6E-04
5.6R-04
4.2E-04
4.211-04
4.2E-0
4.2E-04
4.2E-04
4.22-04
4.2E-04
3.4E-05
3.4E-05
3.4E-05
3.4E-05

*C

2.0E-07
1.91-07
1.92-07
I.9,-0?
1.9E-07
1.913-0
1.811-07
1 .812-07
I.7E-07
1.7E-<7

1.1E-07
1.6E-07
1.I E-07
.or-07

4.7E-08
4.4E-OR
3.5E-08
3.5E-08
3.3E-0R
3.3E-0O
2.0E-03
4.812-09
8.8E-09
s.8E-09
3.8E-09

RCI-TDP-FS-TDPI
RCI-TDP-FS-TDPI
RCI-TDP-FS-TDPI
SSW-MDP-PS-MDP2C
SSW-MDP-FS-MDnC
SSW-MDP-FS-MDPIA
SSW-MDP-FS-MDPIB



EFFECTIVE OVERHAUL INRERVAL -72 MONTHS
?!TJCTrIEcr SURVUILLANC11 1NTERVAL -6 MONTHS

Ptant n TIRGALBX - MOD I / 72MO. / 6 MO.
21 -Oct-g TOP SINGLE CONTRMUTORS
10:25 AM

Total A C - 4.613b

RAnk Comrontnt Name Aql Sl AC

I ACP-D(GN-FS-DG13 2.4E-02 2.6E-05 6.2E-07
2 ACP-DGN-FR-DW13 2.4E-02 2.611-0 6.1E-07
3 RqW-MDP-FS-cM 7.2r-Ol 7.711-05 !1.0n-07
4 AC2P-DXN-FR-13It 2.4F.-02 1.9E1-S 4.4E-07
5 ACP-DGN-FR-D012 2.4E-02 1.913-05 4.4E-07
6 ACP-DON-FS-D012 2.4E-02 1.9E-05 4.4E-M
7 ACP-DGN-FS-DW11 2.4E-02 1.9E-0S 4.4E-7
- ACP-DOS-FS-CM 2.4E- 1.2E-05 2.E1-07
9 SSW-MDP-PS-MDP2C 7.2Ei-03 1.8E-05 1.3r%-07

In RC2I -TDP-rR-TDPI l.811- 6.41!- 1.1PR-
II RCI TOP-PS-TDPI 1.31-02 6.3E-06 1.1E-07
12 SSW-MDP-FS-MDPIB 7.2E-03 1.2E-0 3.IE-08
13 SSW-MDP-FS-MDPIA 7.2-03 1.2E-05 3.131-03
14 SSW-ML)P-FR-MDP2C 7.2F.-03 1.1I-OS 7,911-0
15 SSW-MDP-FR-MDPIA 7.2E-03 7.2E-0 5.2E-03
16 SSW-MDP-FR-MDPIB 7.2E-03 7.21f-i 5.2P.-0R
17 EIIV-PAN-FR-77C02 1.4R-03 A,*R0- 1,7lz-as
IN A1iv-PAN-PS-77C02 1.41f-03 3.93-06 1.211-0
19 ERV-PAN-FS-77C1A 1.43-03 S.E-06 7.1E-09
20 Env-rA'-rs-77C1B 1.4E-03 5.1-06 7.1E-09
21 EHV-FAN-FR-77C19 1.4E-03 5.1E-06 7. 1 -0
22 EHV-FAN-FR-77CIA 1.4E-3 S.1E-06 7.E-09
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EFFECTWE OVERHAUL INERVAL = 72 MONTHS
EFFECTIVE SURVEILANCE DNTRVAL = 6 MONTHS

Plant B

230cl-O9
10:27 AM

Total AC -

TMGALX - MOD 1 I72 MO. / 6 MO.
TOP DOUBLE CONTRIBUTORS

4.0E-06

U'

Rank

2
3
4
5
6
7
8
9

10
I
12
13
14
15

17
is
19
20
21
22
23
24
25

Component Name
ACP-DWN-FS-DG 3
ACP-DGN-PS-D 13
ACP-DGN-PS-D013
ACP-DON-FS-DO 12
ACP-DON-FS-D 13
ACP-DGN-FS-DI I
ACP-DON-FR-DO 13
ACP-DGN-FR-DO 13
ACP-DCON-PS D11
ACP-DON-PS-DO 12
ACP-DON-FS-D1I I I
ACP-DON-FR-DO II
ACP-DON-FS-DO 13
ACP-DGS-FS-CM
RCI-TDP-FR-TDP I
RqCl 'TlW raR 1irI
ACP-WN-PS-DO 13
ACP-DON-FS-DI I

ACP-DON-PS-DO I1
ACP-DGN-FS-DG 13

ACP-DGN-FS-D 12
ACP-DON-FR-DO 13
RCI-TDP-FR-TDPI
SSW--MDP-FR CM
ACP-DON-FS-DG 12

A ql

2.4E-02
2.4E-02
2.4E-02
2.46-02
2.4E-02
2.43-02
2.4E-02
2.41-02
2.41I-02
2.45-02
2.4E-02
2.4E-02
2.4E-02
2.4E-02
1.8E-02
L.ift-02
2.4F-02
2.4E-02
2.41-02
2.4E-02
2.4E-02
2.4E-02
1.83-02
7,71-03
2.4R-02

Component Name
ACP-DGN-FS-DO12
ACP-DON-PS-DO I
ACP-DON-FR-Da12
ACP-DON-FR-DO13
ACP-DON-FR-DOI I
ACP-DON-FR-DO13
ACP-DON-FR-DO12
ACP-WGN-FR-01 I
ACP-WN-1'N-0012
ACP-DON-FR-DO II
ACP-DON-PR-DW 12
ACP-DON-PR-DO12
ACP-DOS-FS-CM
ACP-DON-FR-DW13
ACP-DON-FS-D 13
ACP-DON-rft-WlX
RCI-TDP-PS-TDPI
SSW-MDP-FS-MDP2C

SSW-MDP-PS-MDPID
SSW-MDP-FS-MDPIA
SSW-MDP-PS-MDP2C
RCI-TDP-FS-TDPI
SSW-MDP-FS-CM
RCI-TDP-1-q-TDPI
SSW-MDP-FS-MDPI A

* q2
2.4E-02
2.4E-02
2.4E-2
2.4E6-2
2.4E-02
2.4E-02
2.4E-02
2.4E-02
2.46-02
2.45-02
2.4E-02
2.4P.-02
2.4E-02
2.46-02
2.4E-02
2.41l-02
L.IE-02
7.2E-03

7.26-03
7.2E-03
7.2E-03
1.81-02
7.2E-03
I.1-02
7.2E-03

S12
3.5E-4
3.511-0
3.33-04
3.3E-0
3.38-04
3.3G-04
3.1K-04
3. 1E-O
3. 1-04
3,06-04
3.05-04
2.16-04
1.9E-04
.9E-04

1.3E-04
1.21i-04
1. -10-
2.6E-"
2.6-04
2.6E-04
2.6E-4
1.1I E-
3.2E-04
3.2t-04
2.4E-04

Aql*q2

5.61-04
S.6-0K4
S.66-E
5.6E-04
5.6E-04

5.6E-"
5.6E-04
3.6 -04
5.61-04

5.6E6-
S.6E-04
5.6E-04
4.2E-04
4.21-04
4.2E-0
1.7E-04
1.7E-04
1.71-04
1.7E-04
4.2E-04
1.3E-04
3.36-04
1.7E-0

Ac
2.0E-0
1.9E-07
1.9E-07
1.96-07
1.93-07
I.9E-07
1.lE-07
t.$E-07
1.7P.-07
1.71-07
1.7E-07
1.6E-07
1.IE-07

.OE-07
S.SE40
5.05-O4
4.76-08
4.4E-03
4.4B-0O
4.4E-08
4.41-08
4.4E-OS
4.1 E-OS
4.1R-01
4. IE-01

(il



EPPECTIVE OVERHAUL INI RVAL -72 MONTHS
EFFECTIVE SURVEILANCE INEMVAL = 6 MONTHS

ptB TRGALE - MOD 2 / 72 MO. 16 MO.
"23-Oct-3 TOP SDNLfl CONFRIUTORS

4 10:28 AM

Toftl A C 4.23-0

t gc Ronk CompwOemt Nm AqIt S AC

I ACP-DON-FS-DX13 2.69-02 2.6E-05 6.96-07
2 ACP-DON-FR-D013 2.6t-02 2.65-05 6.35-07
3 ACP-DON-FR-DWII 2.66-02 I.9-OS 4.9E-07
4 ACP-DON-PS-D012 2.6E-02 1.9E-0Q 4.9£-07
5 ACP-DUN-FR-D012 2.6E-2 1.9E05 4.993-0
6 ACP-DGIN-FS-D1II 2.6E-2 l.sE-05 4.9E-7

gr * w7 ACP-DOS-FS-CM 2AE-2 1.2S-05 2.$E-07
s SSW-MDP-FS-CM 2.0S-03 7.7E-05 L.SE-
9 RCI-TDP-FR-TDPI 1.RE-O 6.48-06 1.1-0M

! i. 4 10 RCI-TnP-Fq-TDPI 1.11t-02 6.3!f-06 1.15-m
I I SSW- MDP-Pa-MDP2C 2.03-03 1.IB-0 3.IS-0
12 SSW-MDP-PS-MDPIB 2.05-03 1.2E-0 2.46
13 SSW-MDP-FS-MDPIA 2.0S-03 1.2E-0 2.4E6-0
I t SSW-MDP-FR-MDnC 2.OE-03 1.IE-05 2.2E-01
15 SSW-MDP-FR-MDPIA 2.05-03 7.2E-0 1.4-0
16 SSW-MDP-PR-MDPI8 2.0R-M 7.2n-M I-.4N
17 IItV-PAN-PR-77C02 1.431-03 I.AR-0 1.23.0
13 EHV-FAN-PS-77CO2 1.4E-03 3.9E-0 1.2E-08
19 EHV-FAN-PS-77CIA .4-0 5.1E-0 7.1E-

20 EHV-PAN-PS-77CIB 1.4-03 5.16-M 7.1t-0
21 EHV-FAN-FR-77CIB I.4E-03 5.16-06 7.1A-

22 EHV-FAN-FR-77C1A 1.4B-0 5.1i-0 7.19-0

Xj~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~6
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EFPECTIVE OVERHAUL INTERVAL -72 MONTHS
EFFECTV SURVEUIANCEINERVAL -6 MONTHS

Pl=t B
23-Oct-89
10:29 AM

Total *C-

TIROALX-MOD2/ 72MO.16MO.
TOP DOUBLE CONTRIBUTORS

3.913-06

Rank
1
2
3
4
5
6
7
8
9

30
I 1
12
13

-, 14
IS
lb
17
18

Componont N we
ACP-DGN-FS-DG13
ACP-DON-PS-DO13
ACP-DON-PS-DO 13
ACP-DGN-FS-DO 12
ACP-DON-FS-DO I I
ACP-DON-FS-DO 13
ACP-DWN-FR-DW 13
ACP-DON-FR-DG 13
ACP-MN-FS-DO I I
ACP-C1N-oP8iC 32
ACP-DON-FS-DO I I
ACP-DON-FR-DO I I
ACP-DGN-FS-DG 13
ACP-DGS-FS-CM
RCI-TDP-FR-TDPI
RCI-TDP-PR-TDPI
ACP-DON-FS-DO13
ACP-DGN-FR-DG13

aql

2.6o-02
2.6E-02
2.6r- 02
2.6E-02
2.61r-02
2.6E-02
2.6E-02
2.6E-02
2.6F-02
2.6P-02
2.6E-02
2.6E-02
2.6E-02
2.4E-02
I.8E-02
1.R3-02
2.61-02
2.6E-02
1.8E-02
1.8E-02
I .3R-02
1.82-02
2.6E-02
2.6E-02

2.6E-02

Compooeot Name
ACP-DON-PS-DO12
ACP-DON-PS-DI I
ACP-DON-FR-D012
ACP-DON-FR-D013
ACP-DON-FR-DO13
ACP-DON-FR-DOI
ACP-DON-FR-D012
ACP-DON-FR-DOI I
ACP-DON-FS-DO12
ACP-DON-VR-130I 1
ACP-DON-FR-DO 12
ACP-DON-FR-DO 12
ACP-DOS-FS-CM
ACP-DON-FR-DW13
ACP-DON-FS-DO 13
ACP-DON-PR-DO13
RCI-TDP-FS-TDPI
RCI-TDP-PS-TDPI
ACP-DON-FS-DG12

ACP-DON-PS-DO11
ACP-DON-PR-DO 12
ACP-DON-FR-DO I I
RCI-TDP-FS-TDPI
RCI-TDP-FS-TDPI
RCI-TDP-FS-TDPI

Aq2
2.62-02
2.6e-02
2.66-02
2.6E-02
2.6E-02
2.62-02
2.6r ^'.
2.61i-02
2.62-02
2.6f-02
2.uE-02
2.6E-02
2.4E-02
2.6E-02
2.6E-02
2.6E-02
1.tE-02
1.52-02
2.6E-02

2.6E-02
2.68-02
2.62-02
II3-02
.tE-02

1.SE-02

S12
3.Sg-"
3.5E-04
3.38-04
3.3E-04
3.3E-04
3.3E-04
3.1-4K
3. 1E-04
3. 1 -4
3.01L-0
3.0Z-04
2.31-04
1.9E-04
1.9E-04
1.3E-04
1.28-0
1.11I-04
1. IE-04
9.6E-05

9.6E-OS
*.71-05
3.70-0
3.32-0S
t.2E-05
7.18-05

*q1 &q2
6.9E-0
6.9E-04
6.99-04
6.9E-04
6.9E-04
6.9E-04
6.91-04
6.91-04
6.92-04
6.9R-O4
6.9E-04
6.9E-04
6.2E-04
6.2E-04
4.7E-04
4.72-04
4.7E-04
4.7E-04
4.7E-04
4.7E-04
4.76-04
4.71-04
4.7E-04
4.7E-4
4.79-4

AC
2.42-07
2.41-07
2.32-07
2.30-07
2.3E-07
2.31-07
2.26-07
2.2E-07
2.16-07
2. 1 r-07
2.12-07
1.9E-07
1.2E-07
1.2E-07
6. 1E-0O
S.S-08
5.3E-Ot
4.9E-03
4.5-OSE
4.SE-0I
4.16-01
4. 1 -08
3.91-03
3.E-08

3.78-08

,.

19 RCI-TDP-FR-TDPI
20
21
22
23
24
25

RCI-TDP-FR-TDPI
RCI-TDP-FR-TDPI
RCI-TDP-PR-TDP I
ACP-DON-PS-DO 12
ACP-DON-FS-DI 1
ACP-DON-FR-DO I I

.MA .
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EPFECTIVE OVERHAUL IN'ERVAL -72 MONTHS
EFFECTIVE SURVE -LANCE INTRVAL s-6 MONTHS

Plant B TIRGA X - MOD 3 / 72 MO. / 6 MO.
23-Oct-89 TOP SINGLE CONTRIBUTORS
10:31 AM

Total &CC 1.91-05

Renvi Compnnwnt Name *ql 8 AC
I SSW-MI)P-Fs-CM 6.6R1-02 7.71-05 S.08-
2 ACP-DN-PS-wDl3 6.68-02 2.MR-05 1.78-06
3 ACP-DWN-PR-DW13 6.6P-02 2.681-05 1,71-06
4 ACP-DON-FR-DGII 6.6R-2 1.9-03 1.2-06
. ACP-DON-FR-D012 6.8-02 1.98-05 1.2B-06
6 ACP-DON-FS-DO12 6.6E-0 1.98-05 1.2E-06
7 ACP-DQN-FS-DO I I 6.6E-02 1.91-05 1.213-06
A SqW-MrP-Fq-MDP7C 6.6n-2 1.LR-05 1.2P8-06

q ~~~~~~~~~~~~~~~9 1.41w-hitir r-P.1Mbplh imn-m2 1.1-0.4 I* fe
0 WSW-MDP-F5-MDPlA 6.6E-02 1.21-05 6.011-07

I I ACP-DOS-FS-CM 6.6E-02 1.2E-05 7.7E-07
12 SSW-MDP-PR-MDP2C 6.61E-02 .1e-OS 7.2Z-07
13 SSW-MDP-FR-MDPIB 6.68-02 7.2E-0 4.7-07
14 SSW-MDP-FR-MDPIA 6.6E-02 7.2E-06 4.7E-07
I 5 RCI-TDP-FR-TDPI 6.611-02 6.4E-06 4.2E-07
16 RCI-TDP-PS-TDPI 6.61-02 6.3R-0b 4.28-07F. 17 EHV-FAN-FR-77C02 1.4E-03 3.91-06 1.2E-0
I S EHV-FAN-FS-77C02 1.4E-03 8.9E-06 1.2E-oR
19 EHV-FAN-FS-77C1A 1.4E-03 5.1E-06 7.1E-09
20 EHV-FAN-FS-77CIB 1.4E-03 5.IE-06 7.1E-09
21 EHV-FAN-FR-77CIB 1.4E-03 5.1E-06 7.1E-09
22 EHV-FAN-FR-77CIA 1.41i-03 5.18-06 7.1E1-0

Ii,
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EFPECITVE OVERHAUL INRVAL = 72 MONTHS
EPFECTIVE SURVEILLANCE INTERVAL = 6 MONTHS

Plant B
23-Oct-89
10:32 AM

TIRGAE - MOD 3172 MO. 16 M0.
TOP DOUBLE CONTRUTORS

Total C.- S.IE-05

i

r

v .

Rank
I
2
3
4
5
6

8

9
10

I

12
13
14
15

16
17
is
19
20
21
22
23
24
25

Component Name
ACP-DGN-FS-DGI3
ACP-nMN-FS-a 13
ACP-DGN-FS-DO 13
ACP-DON-FS-DG 12
ACP-DGN-FS-DGI I
ACP-DGN-FS-D 13
RCI-TDP-PR-TDPI
SSW-MDP-FS-CM
ACP-DON-FR-D 13
ACP-DON-FR-DO 13
ACP-DON-FS-DOI I
ACP-DGN-FS-POC I I
ACP-DGN-FS-DG 12
ACP-DGN-FR-DOI I
ACP-DGN-FS-DOI3
ACP-DON-FS-D 13
ACP-DGN-FS-D 12
ACP-DWN-FS-DWI I
ACP-DGN-FS-DG12
ACP-DON-FS-Dl I
ACP-DON-PR-DO 13
ACP- DON-FR-DO13
ACP-DGN-FS-DG 13
ACP-DON- FR-DW! I
ACP-DGN-FR-D 12

*ql

6.6E-02
6.6r-02
6.6E-02
6.6E-02
6.6E-02
6.6F- r!
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6F-02.
6.6E-02
6.6E-02
6.6E-0?,
6.6E-02
6.6E-02

Componant Name
ACP-DGN-FS--D12
ACP-DC1N-PR-D(I I
ACP-DON-PR-D012
ACP-DON-FR-D 13
ACP-DON-FR-DG13
ACP-DON-FR-DO I I
SSW-MDP-pS-CM
RCI-TDP-PS-TDP I
ACP-DWN-FR-DGI I
ACP-DON-PR-DO 12
ACP-DON-PS-D 12

ACP-DON-FR-DO12
ACP-DGN-FR-D l1
ACP-DON-PR-DO12
SSW-MDP-PS-MDPIA
SSW-MDP-PS-MDPIB
SSW-MDP-FS-MDP2C
SSW-MDP-FS-MDP2C

SSW-MDP-FS-MDPIA
SSW-MDP-PS-MlDP1lR
SSW-MDP-PS-MDPIB
SSW-MDP-FS-MDPI A
ACP-DOS-FS-CM
SSW-MDP-FS-MDPI8
SSW-MDP-PS-MDPIA

A q2
6.6E-02
A.R-02

6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.69-02
6.66-02
6.6E-02
6.68-02
6.6E-02
6.6E8-M
6.66-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6E-02
6.6-M02
6.68-02
6.6E-02
6.6E-02
6.68-02
6.6E-02

812
3.5U-0
3.58-04
3.3h-04
3.3E- 04
3.3E-04
3.3E-0
3.26-04
3.26-04
3. 1E-04
3.1e-04
3.1E-04
3.0E-04
3.OE-04
2.8-04
2.6E-04
2.6E-04
2.6E-04
2.6E-04
2.4E-04
2.40-04
2.0e-04
2.0f-i
1.98-04

1.98-04
1.95-04

*ql &q2
4.3E-03
4.3JI-03
4.3E-03
4.3E-03
4.3E-03
4.3E-03
4.38i-03
4.3E-03
4.3E-03
4.3E-03
4.3E-03
4.3E-03
4.3E-3
4.3E-03
4.3E-03
4.3E-03
4.3E-03
4.3E-03
4.3E-03
4.31i-03
4.3e-03
4.3E-03
4.3E-03
4.38-03
4.3E-03

*C
1.5E-06
2.511-
1.4E-06
1.4E-06
1.4E-06
1.4E-06
1.41-06
I.4E-06
I .4E-06
1.40-06
1.3E-06
1.3E8-6
1.3E{-
1.2E-06
1. IE-06
1.IE-06
1.IE-06
LIE-06
I.OE-06
1.011-0
8.58-07
.SE-07

8.2E-07
1.2E-07
8.25-07
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lo. VARIABILITY AND UNCERTAI!TY RESULIS FOR PLANT A (TIlE
PWR)

Thc pages which follow give the distributions of coxt melt frequency increases for Plant
A, the PWR, using the ranges assigned to the senitivity importance) coefficients, aging
rate data, overhaul intervals, and surveillance intervals. The aging maintenance program
characterizations which are evaluated are: overhaul only intervals in the range between
12-120 months, overhaul only intervals in theTIRGALEX ranges, and overhaul intervals
between 12420 months with additional surveimnce intervals between 1.12 months.
These ranges were previously described in Secion 7.

For each maintenance program dcaracterizatimo a table is first presented of the
probability that the core melt frequency increase is larger than a given value. This
probability is called the complementary cumlative distribution function (CCDF). The
table thus gives the probability (the CCDF percentiles) that the core Lelt frequency
increase is larger than given values. The table gives the CCDF probabilities at 4%
increments for the TIRGALEX, MODI, and MOD2 aging rat data bases that were used
for the uncertainty evaluations.

F

After the table, curves are given of the CCDFprobability values versus the log of the
core melt frequency increase. The curves show the ingles contribution from single
component aging effects, the doubles contribution from double component aging effects,
and the ttl contribution to the core melt frequency increase. The discussions below
higblight features of the distribution results; tht tables and curves follow these
discussions.

12-120 Month Overhauls Only

The distribution results are similar for the TIRGALEX, MODI, and MOD2 data. The
distributions show that the core melt frequency increase generally lies between 3-04 and
3-03 (the approximate 90% and 10% values). Tbere is a greater than a 30% probability
that the core melt frequency increase is greater than 1-03, and hence in this regard there
is a substantial tail on the distribution. This substantia! tail comes from the possibility of
having longer overhaul intervals iii the upper end of the range of 12 to 120 months. The
singles and doubles contributions show that the double component aging effects
gererally dcminate.

TIRGALEX Overhaul Interval Ranges

For TIRGALEX, MODI, and MOD2, the distributiors are similar and show that the core
melt frequency increases lie in the range of 14 to 1-03 (the approximate 90% and 10%
values) The probability of the core melt frequeazy ia:rease being above 1-03 is
approxim3tely 10%. This tail probability is due to the possibility of having larger
overhaul intervals (c.g. for diesels and check valves) as allowed by the TIRGALEX
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rangea Tbe contributkes fmm double ca ponent aging effects dominate the
distributions.

-J-
12-120 1!Zlth Overhauls and 1-12 Montk Surveillances

For IRGALEI, MODI, and MOD2 the Estributions are again similar. The core melt
frequency increases however, now genera!ly lie in the range of 3-06 to 1-05, the
approximate 90% and lWv, values The p-aability of the core melt frequency increase
being above 1-05 is approximately 10%. Aging maintenance programs conforming td
the 12-120 month overhaul and 1-12 mord surveillance range produce core melt
frequency increases which are lower by aproximately a factor of 100 for all distribution
values as compared to programs characteri.ed by 12-120 month overhaul only intervals
or by the TlRGALEXnnges.
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PLANT A
_;FFECTIVE OVERHAUL INTERVAL = 12 - 120 MO.

COMLEMNIARY CUMULATIVE VALUES

PERCENTAGE

94%
90%
86%
82%
78%
74%
70%
66%
62%
58%
54%
50%
46%
42%
38%
34%
30%
26%
22%
18%
14%
10%
6%

IRGALEX

2.6E-04
2.9E-04
3.2E-04
3.6E-4
3.9E-04
4.2E-4
4.6E-04
4.9E-P04
S.SE-04
5.9E-t4
6.6E-04
7. 1E-04
7.7E-04
8.6E-4
9.5E-04
!. !E-03
I .2E-03
IE.3E-03
1.5E-03
1 .7E-03
2. IE-03
2.6E-03
3.6E-03

MOD I

2.6E-04
3.OE-04
3.3E-04
3.6E-04
4.OE-04
4.3E-04
4.7E-04
5.OE-04
5.5E-'04
6.1E-04
6.6E-04
7.2E-04
7.9E-04
8.7E-04
9.5E-04
I.IE-03
1.2E-03
1.3E-03

_-03
.-FO3

2. 1E-03
2.6E-03
3.7E-03

MOD2

2.OE-04
2.4E-04
2.7E-04
3.OE-04
3.3E-04
3.6E-04
3.9E-04
4.2E-04
4.5E-04
5.OE-04
5.SE-0
6. 1E-04
6.6E-{4
7.5E-04
8.4E-04
9.5E-04
1.lE-03
1.2E-03
i.3E-03
1.6E-03
!.9E-03
2.5E-03
3.7E-03
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Plant A Core Melt Frequency Distribution
TIRGALEX / 12-120 months
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TIRGALEX-MOD1 / 12-120 months
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Plant A Core Melt Frequency Distribution
TIRGALEX-MOD2 / 12-120 months
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rLAN'l A

EFFBCTIVE OVERHAUL INTERV-L =TRGALEX RANGE

COMPLEMMWARY CUMULATIVE VAUES

PERCaNTAGE MRGAL MOD I MOD 2

94%
90%
86%
82%

74%
70%
66%
62%
58%
54%
50%
46%
42%
38%
34%
30%
26%

18%
14%
10%
6%

1.4E-04
L.SE-04
1.7E-04
I.9E-04
2.IE-04
2.2E-04
2.4E-04
2.6E-04
2.9E-04
3.0E-04
3.2E-04
3.5E-04
3.8E-04
4.OE-04
4.4E-04
4. PE-4
5.5E-04
6.2E-04
6.9E-04
8.2E-0
9.5E-04
1.2E-03
1.7E-03

j5E-O
1.7E-04
1.9E-04
2.OE-4
2.2E-04
2.4E-04
2.6E-04
2.8E-04
3.OE-04
3.2E-04
3.4E-04
3.E-04
3.9E-04
4.2E-04
4.5E-04
S.OE-04
S.6E-04
6.4E-4
7.1E-04
8.3E-04
9.7E-04
1.3E-03
1.8E-03

9.SE-4
l.lE-04
1.3E-04
1.4E-04
1.6E-04
1.7E-04
18E-04
2.OE-04
2.2E-^4

2.3E-04
2.5E-04
2.SE-04
3.OE-04
3.3E-04
3.6E-04
4.OE-0
4.4E-l4
S.IE-04
5.6E-04
6.4E-04
7.SE-N
L.IE-03
1.6E-03

;

I

I

I

I

i
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Plant A Core Melt Frequency Distribqtion
TIRGALEX / TIRGALEX Range

100%

80%

60%
b.

C
C
D
P 40%

20%

0% '
-5 -4.5 -4 -3.5 -3 -2.5 -2

LOG (Increase In Core Melt Frequency)
-1.5 -1

^, BAL.,+ 0,



Plant A Core Melt Frequency Distribution
TIRGALEX-MOD1 / TIRGALEX Range
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Plant A Core Melt Frequency Distribution
TIRGALEX-MOD2 / TIRGALEX Range
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PLANT A
CTIVE 0VERHAUL INTERVAL = 12 - 120 MO.

EFFECTWE SUJRVEILL'CE IMVAL = I -1 MO.

COMWPLEMENTARY CUMUIATIVE VALUES

PERCENTAGE TIRGAWE MOD I MOD 2

94% 2.3E-06 2.3E-06 ILE-06
90% 2.6E-06 2.6E-06 2.OE-06
86% 2.SE-06 2.8E-06 22E-06
82% 3.OE-06 3.1E-06 24E-06
78% 3.3E-06 3.3E-06 2.6E-06
74% 3.5E-06 3.5E-06 17E-O6
70% 3.7E-06 3.7E-06 2.9E-06
66% 4.OE-06 3.SE-06 3.2E-06
62% 4.2E-06 4.OE-06 3.4E-06
58% 4.4E-06 4.3E-06 3.6E-06
54% 4.7E-06 4.5E-06 3.8E-06
50% 4.9E-06 4.8E-06 4.1E-06
46% 5.2E-06 5.OE-06 4.3E-06
42% 5.5E-06 5.3E-06 4.6E-06
38% 5.9E-06 5.7E-06 4.9E-06
34% 6.3E-06 6.E-06 5.2E-06
30% 6.6E-06 6.4E-06 5.6E-06
26% 7.2E-06 c.9E-06 .IE-06
22% 7.8E-06 7.5E-06 fe l-06
18% 8.7E-0 8.3E-06 7.7E-06
14% 9.7E-06 9.4E-06 1.9E-6
10% 1.IE-05 l.IE-05 .OE-05
6% 1.4E-05 1.4E-05 1.4E-05
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Plant A Core Melt Frequency Distribution
TIRGALEX / 12-120 months

Test Range: 1-12 months
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Plant A Core Melt Frequency DistribUtion
TIRGALEX-MODI / 12-120 months

Test Interval: 1 -1 2 months
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Plant A Core Melt Frequency Distribution
TI RGALEX-MOD2 / 12-120 months

Test Intein%,?.: 1-12 months
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11. VAR LI ANDUN'CERTA T RSULIS FOR PANT B

The following pages give the distuibution results for the core melt frequency increase for
Plat B. the BWR, for the ranges assined to the PRA sensitivity (Importance)
coefficients, aging rates, overhait intervals and surveillance intervals. Tbe maintenance
intel ranges sgin considered am overhauls only lying between 12-120 montbs.
overhauls lying in the TIRGALEX ringes, and 12.120 month overhauls with 1.12 month
vurvelilnces These cases were previously described in Section 7.

For each maintenance program dnracization, a table is first presented of the
complementary cumulative distribudoo function (CMF) followed by graphs of the
distribution. The table gives the probability (the CCDF percentiles) that the core melt
frequency incrcase is larger than given values. Tne graphs show the curves for the single
aging component contribution, the double aging component contribution and the total
contribution. The discssions below summarize the distribution results, with the tables
and curves following the discussion

12-120 Month Overhauls Only

The distribution results are similar fx TIRGALEX, MODI, and MOD2. The increase in
core melt frequency generally lies between 7-05 and 4-04 (the approximate 90% and
10% values). The probability of the core melt frequency increase being above 1-04 is
approximately 75%. bhe doubles contribution dominates for TIRGAIEX and MOD1,
while for MOD2 the singles contribution is slightly larger.

TRGALEX Overhaul Interval Ranges

The distribution results for TIRGALEX, MODI, and MOD2 are again generally similar.
The core melt frequency increase generally lies between 4-05 and 3-04, the approximate
90% and 10% values. The probability of the core melt frequency increase being above 1-
04 is approximately 45%. The doubles dominate the TIRGALEX and MODI, and for
MOD2 the singles and doubles have very nearly the same distributions

12-120 Month Overnauls and 1-12 Month Surveillances

The distributions are similar for TIRGALEX, MODI, and MOD2, and the distribution
results show the core melt frequency increase lies between 9-07 and 5-06. If aging
maintenance programs conform to the 12-120 month overhaul and 1-12 month
surveillance interval range description then the core melt frequency increase will be
lowered by approximately a factor of 100 for all distribution values as compared to the
other maintenance characterizations.
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PLANT B

EFFC I'E OVERHAUL INTERVAL = 12 - 120 MO.

COMPLENNTARY CUMULATIVE VALUES

i
i

I
I

i
i

PERCENTAGE

94%
90%
86%
82%
78%
74%
70%
66%
62%
58%
54%
50%
46%
42%
38%
34%
30%
26%
22%
18%
14%
10%
6%

TERGALEX

6.8E-1X
7.8E-05
8.7E-O5
9.6E-5
1.OE-04
I.1E-')4
1.2E-04
1.3E--04
1.4E-04
l .5E-{4
1.6E-04
1.7E-04
1.8E-04
2.OE-04
2.IE-04
2.2E-0(
2.4E-N
2.6E-{04
2.8E-{4
3.1 E-{i
3.SE-04
4.IE-04
5.5E-{4

MOD I

6.2E-05
7.3E-O5
8.2E-OS
9.IE-X05
9.9E-05
I.IE--04
1.1E-{04
1.2E-04
1.3E-04
1.4E-04
1.SE-04
1.6E-49
1.7E-04
1.9E-4
2.OE-44
2.2E-04
2.3E-N4
2.SE-4$
2.7E-04
3.0E-04
3.4E-D04
4.OE-04
5.4E--04

MOD 2

4.6E-05
5.3E-O0S
6.lE-45
7.OE-D05
7.7E-05
8.4E-05
9.1 E-05
9.8E-05
I.1E-N4
1.2E-04
1.2E-04
1.3E-04
1.4E-04
1.5E-D04
1.7E-04
1.8E-04
2.OE-04
2.2E-04
2.4E-04
2.7E-04
3;2E-04
3.8E-04
5.1 E-04
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Plant B Core Melt Frequency Distribution
TIRGALEX / 12-120 months
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Plant B Core Melt Frequency Distribution
TIRGALEX-MOD1 / 12-120 months
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Plant B Core Melt Frequency Distribution
TIRGALEX-MOD2 / 12-120 months
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I
PLAINT B

EFFECTIVE OVERHAUL IN' RVAL = TIRGALEX RANGE

COMPLFMENrARY CUMULATVE VALUES

.I

I.
i
Iit

PERCBENrAGE

94%
90%
86%
82% --

78%
74%
70%
66%
62%
58%,
54%
50%
46%
42%
38%
34%
30%
26%
22%
18%
14%
10%
6%

TmGALEX MOD I MOD2

3.ME-0 4.0E-05 2.4E-05
4.OE-0 4.7E-05 2.8E-05
4.5E-0Q 5.2E-05 3.2E-0S

5.3E-05 6.2E-05 3.9E-05
5.7E-05 6.7E-05 4.3E-0
6.2E-05 7.2E-05 4.7E-0
6.7E-05 7.8E-OS 5.2E-05
7.2E-05 8.3E-O 5.7E-05
7.8E-05 8.9E-05 - 6.2E-05
8.3E-05 9.4E-05 6.6E-05
8.9E-05 1.OE-4 7. IE-05
9.5E-05 L.E-04 7.8E-05
I.OE-{4 1.2E-04 8.7E-05
l.1E-4 1.2E-04 9.7E-05
1.2E-4 1.3E-04 1.IE-04
1.3E-04 1.4E-04 :2E-J4
1.3E-0g 1.5E-04 1.3E-4
1.5E-04 1,7E-04 1.4E-04
1.7E-04 l.9E-04 1.7E-04
2.OE-C4 2.2E-04 2.OE-04
2.SE-04 2.7E-04 2.4E-04
3.4E-M 3.5E-04 3.2E(-04
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iI

I

9
I
I
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Plant B Core Melt Frequency Distribution
TIRGALEX / TIRALEX Range
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Plant B Core Melt Frequency bistribution
TIRGALEX-MOD1 / TIRGALEX Range
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Plant B Core Melt Frequency [
TIRGALEX-MOD2 / TIRGALEX

)istribution
Range

100% Sinle A

| t i \ \ | ~~~Singles | Doubles|

80% mum --

60,0
C
D

40% .

20% __ _ ___ _ _

0%
-6 -5.5 -5 -4.5 -4 -3.5 -3 -2.5 -2

LOG (Increase In Core Melt FrequEncy)

- r-- i~ Cj~*~.. .~ _ . . _ _J~ . _ aa~'



I

PIANT B
EFFECTIVE OVERHAUL INTERVAL = 12 - 120 MO.

EFFECTIVE SURVEILLANCE INTERVAL = I - 12 MO

COMPLEMENTARY CUMULATIVE VALUES

PERCENTAGE TIRGALEX MOD 1 MOD 2

94% 7.4E-07 9.7E-07 5.6E-07
90% 8.7E-07 .IE-06 6.7E-07

8- -- XS~~~ql7 5:12EZ6 --- ,oiE-
82% 1.IE-06 1.4E-06 8.6E-07
78% 1.2E-06 1.5E-06 9.5E-07
74% 1.3E-06 1.6E-06 1.OE-06
70% 1.4E-06 1.7E-06 1.1E-06
66% l.5E-06 1.8E-06 1.3E-06
62% l-6E-06 2.OE-06 1.4E-06
58% 1.7E-06 2. IE-06 .SE-06
54% 1.8E-{6 2.2E-06 1.6E-06
50% 1.9E-06 2.4E-06 1.7E-06
46% 2.1E-06 2.6E-06 I.9E-06
42% 2.2E-06 2.7E-06 2.1E-06
38% 2.4E-06 2.9E-06 2.3E-06
34% 2.6E-06 3.IE-06 2.5E-06
30% 2.7E-06 3.3E-06 2.7E-06
26% 3.OE-06 3.6E-06 2.9E-06
22% 3.3E-06 3.9E-06 3.2E-06
-- 18% 3.7E-06 4.2E-06 3.7E-06
14% 4.1E-06 4.7E-06 4.2E-0O
10% 4.8E-6 5.6E-06 4.7E-06
6% 6.2E-06 7.OE-06 6.3E-06
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Plant B Core Melt Frequency Distribution
TIRGALEX / 12-120 months
Test Interval: 1-12 months
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Plant B Core Melt Frequency Distribution
TIRGALEX-MOD1 / 12-120 months

Test Interval: 1-12 months |
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Plant B Core Melt Frequency Distribution
TIRGALEX-MOD2 112-120 months

Test Interval: 1-12 months
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12. CONCLUSIONS AND RECOMMENDATIONS

The methodology which was developeiko quantify the core melt frequency effects from
aging appears to be powerful and flexible. Any PRA model can be utilized and any risk
result can be evaluated for the effects of aging. Any aging models can be used to
describe the aging effects on the component unavailabilities, initnting event frequencies,
and structure failure probabilities. Maintenance and surveillance programs can be
modeled in a detailed manner to determine the core melt frequency and risk effectiveness
of the programs. The results which are obtained show the detailed contributions from
specific components and specific component interactions to focus and prioritize aging
analyses and aging maintenance efforts.

The demoostraion applications which were described in this report utilized two PRAs,
the linear aging model, four aging rate data sets, and evaluated a spectrum of aging
maintenance program characterizations The results of these applications showed the
core melt frequency impacts that result from assumed different maintenance programs.
Tne two figures on the next page, entitled 'Core Melt Frequency Increase AC Versus
Aging Maintenance Program, summarize the point results that were presented in the
preceding sections.

The y-axis oc the figures is the average increase in core melt frequency AC due to aging
which is calculated to occur under a given maintenance program. The x-axis identifies
the differen: aging maintenance programs that were evaluated. For example, L = 18 T =
1 denotes ac maintenance program with effective overhaul intervals of 18 months and
effective sveilance intervals of 1 month on all components. The maintenance
programs are arranged in terms of the increasing core melt frequency AC they produce.
The results for the TIRGALEX overhaul intervals are not showr since they involve a
unique overhaul interval for each component; the TIRGALEX results are circumscribed
by the results shown.

Ihe different results for a maintenance program correspond to tb: four different aging
rate data bases that were used. The two figures show the large differences in core melt
frequency increases that result from the different assumed aging maintenance programs.
The large core melt frequency increases at the right hand sides of the figures correspond
to very ineffective maintenance programs which are not likely to occur in practice.
Because of the limited scope of the applications, the results should not be interpreted as
representing current maintenance programs. The results are most meaningful viewed as a
sensitivity study, showing the sensitivity of the core melt frequency increase to the type
of assumed maintenance program. The results are significant from a technical standpoint
because they explicitly quantify the impacts that aging and main enance can have. These
evaluations are the first quantifications of aging and maintenance impacts using full
scale, up to date PRAs.

184



I.

Core Melt Frequency Increase AC, Versus
Maintenance Program Characteristics
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:,ore Melt Frequency Increase AC Versus
Maintenance Program Characteristics
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When the core melt frequency increase Cis high for a maintenance program, then
examination c! the detailcd aging contribtrs showed that relatively few components
contribute. This implies thr a graded' miintenance program, or equivalently a
'prioritized' maintenance ptmgram, could cffectively control the core melt frequency
increase due o aging. In a graded or prioritize4 maintenance program. most components
can have a lo*rer level of maintenance, provided czre-mnet-frequencynimportant
compoonets 1ave a higher level of maintenance.

The dominaw agong contributors for Plant A (the PWR) werc found Ic be diesel
generators, specific check valves and motor operated valves a the emergency core
cooling system, and motor driven pumps and turbine driven pumps in the auxiliary
Lkedwater sy-cem. For Plant B (the BWR) te dominant aging contributors were the
diesels, the nntor driven pumps in the service water system, and the turbine driven
pimps in the reactor core isolation system. The aging contribution from every
component im the PRA is provided, to the detailed defined in the PRA. Also, the
contributions from multiple component imeractions are provided; the interactions from
multiple aging components were often tle dominant contributors to the core melt
frequency inarAse. These detailed contributors include contributions from specific
systems, cozponents, and failure modes, and providt a comprehensive means of
focusing aging analyses and aging control efforts.

Tbe uncrrt ny evaluations showed the Irge effects variabilities ir. the maintmnance
intervals can have on the resulting variablIty in the core melt frequmncy. 1he two figures
on thc subseqjent pages, labelled "Probability That the Core Melt Frequcncy is Larger
Than Given Values' show the probability distribution obtained for the different
maintenance program characterizations. For each maintenance program characterization,
the probability curve is only given for the TIRGALEX aging rates since the other aging
rate data sev, produced simimae probability curves. A given point on 3 probability curve
gives the prcbability (on the y-axis) that cx average core me!t frequency increase is
Larger than a given value (on t e :.-axis).

The higher pmobability curves again correspond to very ineffective maintenance programs
dtat woull ncr likely occur in practice. The curves therefore should not be viewed as
renresenting current maintenance practices. Tle curves are most meaningful if viewed in
a comparativt sense, showing the relative variability in core melt frequency increase
which results from the variabilities which were assigned to the ovcrhaul and surveillance
intervals. As for the point re-ultis, the deWiled contributors indicate that the larger core
melt frequeny increases can be reduced by focusing tighter maintenance on the core-
melt-frequez.y-important components.

Based on tS: results of the work, various recommendations can be made. Because of the
core rmclt frequency impacts they can ha--, plant maintenance programs should he
reviewed to dctermine their characterizafion in terms of effective overhaul intervals and
cffective surveillance intervals for components, subassemblies, and pieccoarts. The
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approaches which have been developed can tlo be used to evaluate current maintenance
programs for their core melt frequency effectiveness.

The aging rate data which was used in the study was used as demonstration data. Plant
specific data can produce significantly differesi aging rates. Plant specific data can also
show threshold effects, where aging trends in eie failure rate do not begin until after
some threshold age. Plant specific data can firthermore show nonlinear aging effects, i
which the aging trend in the failure rate is a nonlinear function of the age. It is therefore
important to collect and analyze plant specific data to estimate aging component failure
rates. Using standard reliability theory, the canponent unavailability modes developed
in this study can be then straightforwardly exmnded to include thresiold nd nonlinear
aging hilure rates, where applicable.

The PRAs truncated many contributions, (eg, contributions from multiple check valve
failures were excluded), that could become inmportant when aging is considered. It wodd
be useful to expand the PRA contributions (mnfimal cut sets) and rerun the aging I
evaluations to determine the contributions fraz higher order, multiple component aging
effects. It would also be us. ful to evaluate addtional PRAs to determine generic
conclusions regarding aging 'ffects and aging contributors.

The aging contributions from balance of plant equipment, passive components, and
structures are not included in the present evalations. It is important to include these
critical contributors to obtain a more complete picture of aging impacts not only on core
melt frequency, but on public health risks. Tfl approaches which have been developed
can include aging effects from balance of pla= equipment, passive components, and
structures if aging information and models are assembled as they were f.o the active
components. It is important to include these additional contributors since they could
have large impacts.

With regard to regulatory applications, the apxoaches which have been developed car He
useful in helping to define maintenance guidEnes for controlling core melt frequency
impacts and risk impacts from aging. The dereloped risk quantification approaches ca:
serve as useful tools :o complement determini:tic evaluations. Tle approaches can be
used to prioritize aging contributors to deterrnne where to focus more detailed,
deterministic aging analyses and aging maintenance. In the applications which were
carried out. there were a relatively small numoer of important contributors which
impacted the core melt frequency, implying tkat prioritization can De very effective. Tke
quantification approaches which have been developed can also be used to help define
guidelines for risk-effective overhaul intervals and surveillance intervals to control agirg
impacts. Tle approaches can furthermore be ised to define component rerformance
guidelines in terms of component failure rn'.e creases and unavailability increases
which require action before risk is impacted. Data collection guidelines can also be
developed to define what data should be colleted and should be analyzed to audit and
monitor aging effects and their risk implications.
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Probability that the Aging Increase in Core Melt Frequency
is Larger than Given Values
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A GEN'RALSXSrfTVnY METHODOLOGY WT
APPUCATIONS TO AGING ?ORfIIZAflONM

General 'ormulation

Let R be an aWropiate risk meastrr, for example be core melt frequency or system
unavailability. The R may be wriuen in the generi form

RuZ Rjq + I Rjqiqj + I Rjkqj-kqiqj
I Vhj !>

+R12..n qlq2 (1)

where Rt, Rij, etc. are appropriate coefficients, so of which may be zero and where qi
are compoaclt uavailabilities. We assume there e n components ilabilities
qiq2,,qn. he sumE are over aD combinations ofthe componce' uz- ailabiities tae
one at a time, two at a time, threi at atime, up tot a lime. Equafn i() is valid in
general for any risk measure.

To obtain a genera! sensitivity formula for R let us change each qj toq: + u;. (ihe
unavailability change u; canbe any incremental change, negative orpasitiv, and does
not need to be stnll compared to q;. From Equatim (1) the general cepression for the
change r in R due to the changes o; can be expresse s

r uE Siui +j sijuiuj + I Sjuiujuk +

+ S 12 ... n ul2 .. U (2)

where S-, %S*, Sij,..S 1 re diffcrent coefficies and are related o R., Rij,..R12n.
We shall call5; SjSj, Sijk,-.Sl.n sensitivity coeE:ients since they give the sensitivity
of r to particular combinations of unavailability cdges.

When we determine the sensitivity coefficients Si Sij, etc. then we hive comprehensive
Inowledge about how changes u; in the componec unavailability cotnhute to the
change in risk r. We not only have the linear cortzrvtions Siui but &c two factor
contributions S--u-u1J the three fctor contributions SJkulujuk, up to the nth fbctor
contribution S 1 2.nuFu2 ... u. Fa small unavailahity changes the linear contribution
dominates. However for larger unavailability chqans the multiple fbr contributions
can dominate.

Tbe individual coatributions to the risk change in Equation (2) have fX fol:owirg
interpretations:

Siui the change in risk due to the individual Kiavailability chuge u;. (3)
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Sijuit th ffc ange ia risk duc to the combination of changes ui uj (4)

S12 ..lulxq-.un= the change in risk due to the combination of
changes ul, U2,.-un (5)

:The sensitivity coefficients Si, Sij, etc. in turn bzve the following interpretations:

Si = the linear change in risk per unit change in qi (6) 4

Sij = th two-factor change m risk per unit change in
qiqj (7)

SijkL = the three-factor change in risk per unit change
in qjqiqk (8)

S12 ..n= the n-factor change in risk per unit change in
qlq2-qn (9)

The general risk change expresion, Equation (2), and the corresponding sensitivity
coefficients are comprehensive and quite powerful. Ane risk change expression gives the
change in the risk due to linear contributions from the ;navailability changes. When only
specific component unavailabllities are changed, for example ul, u2, and U3, then the risk
change is determined from the sensitivity coefficients encompassing combinations of the
specific component inuicts. For the example in which ul, u2 and U3 are the Only
changes, the risk change r is

r = Slul + S2 u2 + S 3 u 3 (10)

+ S 12 ul u2 + S13 ul u3 + S2 S 3 u2 u 3

+ S123 ul u2 u3

Application to Prioritization of Aging Effects

For risk prioritizations of aging effects, the sensitivity expressions provide
comprehensive information on the risk impacts from individual component aging effects
and from multiple component aging effects. For aging studies, the changes in component
unavailabilities u; are those due to aging effecs. For example, if components 1,2 and 3
are aging and have increases u,, ub, and u3, respectively, ic their unavailzbilit-es due to
aging effects then the increase r in core melt frequency (or another appropriate risk
measure) due to the agin- effeas is given by the previous equation, Equation (10). Each
of the sensitivities S1 S 2 S3, et. can be interp-cted as the impact on the core melt

Al
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frequency due to individual component aging effects and multiple component aging
effst~s.

In gmeeral, for aging studies, the sensitivity coefficients Si Sij, etc. have the folloM*g
more specific definitions:

Si = the change in risk per unit change in qi due to
individual aging effects in component i (11)

Sjj = the change in risk per unit change in qiq% due to
multiple aging effects in components ij (12)

Sak = the change in risk per unit change in qiq~jq due
to multiple aging effects in components ijk (13)

S 1 2, = the change in risk per unit change in qlq2-qn
due to multiple aging effects in 1,2,.- (14)

If over a time period the aging effects produce changes u1, u2,...uf in the component
unavailabilities as compared to the steady state unavailabilities then the contributions to
the risk change are obtained by multiplying the unavailability changes by the sensitivity
coefficients:

Sjui = the change in risk due to individual aging
effects in component i (15)

Sijuiuj = the change in risk Cue to multiple aging effects
in components i and j (16)

Sijkuiujuk = the change in risk due to multipke aging effects
in components ij, and k (17)

Sl2 nulu2 .... un = the change in risk due to multiple aging
effects in 1,2,3,..,n (18)

The total change in risk is the sum of the above individual contributions. If only ce tain
components are aging or if the risk impact is only desired from a group ef components
which are hypothesized to be aging then ouzl the pertinent contributions are corrpu::d.
For example if components 1,2,3, and 4 are . rpothesized to be aging with unavailability
increases ul, u2, u3, and u4 then the total rist increase would consist of the sum of:

The individual contributions Slul, .. ,S4u4

The two factor contributions S1 2ulu2 , Sjzul'j3,--.,S 34u3u4
The three factor contribution S1 23u1u 2 r 3, .. S;3 4u 2u 3u4

A3
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and

The four factor contributix S 1 .34ulu2u 3u 4

Orgunizing the Contributiocs into Various Order App-oximations

For various applications, th: unavailability changes ul, u2,..u, will be small enough
such that the higher order cowributions, e-g. S1234ulu`u3u4 will be negligible compared
to the lower ordered contnrbutions, ie. Sjul. In fact if ul, u2 ....un are small enough than
the dominant contributions will only be the first order terms, i.e. Sju 1, S2u2,...,Snun.
These first order terms are the standard fint order Taylor expansion terms approximating
the change in risk r. However the general risk change expression, Equation (2), gives all
the contributions.

We can order the contributiocs to the change in risk acording to a first order model,
wahich includes only the fixst order terms; a second ord& model which includes first order
plus second order turms, ctc, up to an n-th order model which has all the terms. This
hierarchy of different mod; approximations is given below:

First Order Approximation for the Risk Change:

r=Slul + S2u2 + .. +S2u (19)

Second Order Approxicution for the Risk Change:

12 = Slul + S2u2 + --+ Snun (211)

+ Sl2ulu2 + Sl3ulu3 + ...+ Sn ln n l IIn

Exact (nth order) Formnz2 fo- tue Risk Change

rD = Slu1 + ....+ + S+12uu 2 + -+ Sn-l n un Un (21).

+.+S1 2..Dn U1U2U

Calculating the Sensitivity Coefficients by the MCS Anproach

The sensitivity coefficients S., S--. etc- can be determined in a varnety of ways. A
straightforward approacb is the minimal cut set-based 22proach, o.- mcs approach, for
shorL To understand the rcs approach, consider the minimal cu: set contribution

qlq2 q3-

Leting ul, u2, and u3 be tie ch2nges is qllq2l and q- the new minimal cut set
contribution is

AA
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(q1 + U1 ) (q 2 + U2 ) (q 3 + u3 ) qlq2 q3

+ q2q3 "I + qlq3 u2 + qlq2 u3

+Wu 1u 2+q2ulu3 +q u 2 u 3

+ U1u2 u 3 (22)

The sensitivity coefficient contributions ae therefore:

sitivity Coefficient

Si

S2
S3
S12
S13
S23
S123

Contribution

q2q3
q1q3
qlq 2
q3
q2

I

AI
I1

The sensitivity contributions can be simply obtained by setting the appropriate
unavailability values equal to one in the expression qlq2q3. For example, the
contribution to SI is obtained by setting qI = 1, i.e. S1 = q2q3 . The contribution to S1 2
is obtained by setting qI = I and q2 = 1, i.c:. S 12 =q. The contribution to S123 is
obtained by setting q1 = 1, q2 = 1, q3 = 1, i.e. S 123 = 1.

For a general minimal cut set qk qjV qk the

scasitivity coefficient contributions are obtained by setting the appropriate combinations
of q:;, -.qk equal to one:

Sensitivity Coefficient

S,

Sk
k2

Sk~k2

Contribution

qkpqk_.--qk

k qk ...qk

qk3qki*-qkc

I

II
I
i
I
i
II
i

I

0

4

i
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S'Llk 3 qk2qki-- qkn

Sk 2k 3 k~ki* qk

For each Animal cut set the respective sensitivity contributions are obtained in this
manner. A: the minimal cut sets are processed and the sensitivity coefficient
contributicrs are summed for each sensitivity coefficient to obtain the total sensitivity
coefficient value.

Algorithm t, Calculate the Sensitivity coefficients Using the MCS Approach

Using the i',proach discussed in the previous section an algorithm cen be constructed to
calculate LI sensitivity coefficients from any set of minimal cut sets. The steps of the
algorithm re as follows:

Step 1. To calculate each single sensitivity coefficient Si:

Identify all the minimal cut sets containing component i.

Set qi = I and sum the minimal cut set contributions to obtain Si.

Step 2. To calculate each double sensitivity coefficient Sjj

Identify all the minimal cut sets, each containing i and j.

Set qj = 1 and qj = I in each minimal cut set and sum the contributions to
obtain Sj.;

Step n. To calculate each nth order sensitivity coefficient Sk 2l:

IL ntify all the minimal cut sets, each containing qki qk - qkn

Set qk = 1, qk - 1 qk I in each minimal cut1 2k 12
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set and sum the contributions to obtain S42_.

By efficiently searcbing the rnminimal cut sc: list orby developing an efficient cross
referencing procedure, the calculations can be carried out in an efficient manner. Tle
calculations can also be terminuted at a given step to produce the nth orn sr model.

Calculating the Sensitivity Coefficients by Calculating Risk Changes

Instead of calculating the sensitivity coefficienu using the minimal cut sets, the
sensitivity coefficients can also be determined by directly calculating the risk changes. In
this direct risk calculztion appoach, specific component unavailabilities qi are changed
by given amounts ui and the caresponding risk change r is determined. By rt peating
these calculations for different sets of component uaavailabilities and by manipulating
the associated risk changes, the sensitivity coefficients can be obtained.

The approach proceeds as follows. From Equation (2) again, the risk change r due to
arbitrary changes ui in the component unavailabilities q; is again:

r = Si ui + I Sij ui uj + I Sijk ui 5u °k
i i>j inj>k

+ ... + S1i2.. U1 u2-. (23)

To determine the sensitivity coefficient Si, change only component unavailability qi to q;
+ u;. Don't change any other component unavailabilities, i.e. al u = 0 for j = i. With the
changed unavailability qi + ui calculate the risk change r which equals the difference
between the risk value wi&, the change and the risk value without the change. Call this
risk change ri.

From Equation (23)

r= Si ui (24)

Hence

Si = (25)

Therefore by changing each qS separately for all the components i=1,...,n, and
determining the corresponding risk change ri, the individual sensitivity coefficients Si
can be determined using Equaion (25).
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To determine the two bctor sensitivity coefficient Sj change %to qi + u; and change q;
to qj + uj. Don't chang any other cponent untairaability (9,= 0 k = ij). Caliculate
the relting risk chante rij. Then frova Equation (23)

r~ij = Si j +Sj 5 + Sij Ui (26

Since Sj and Si have leady been determined (fron Ec5Jaa2an Py the coefficient Sjj is
determine frhi rij

Sj = rij - Sj ui -

Uin

If ui and ulsedin derminiiigS. are the same values as usein determining Si and Si
then Equation (25) car. be substituted into Equation (27) to o*nk Sij in terns of rij, ri
and rj,

Sijj = r -ri tj -4'

Ui U

A general approach is thus apparent. To determine the three frr sensitivity coefficient
Sijk change q;, qj, qk to q; + u;, qj + uj. qk + uk. Leave af o0:h5 unavailabilities
unchanged. Determnin the resulting risk change rijk Fron E~mdon (23), rijj is given
by

rijk =SX x + I Sxy ux uy + Sijk UiUjuk (j9

where

= the sum over the individual indices in (i, j, k)
1 (3C)F

and

= sum over al combinations of two indices in zi
2 (i,j, k) k31)

Therefore, I
Sijk =rrii- Siu,- u S . uxu)3 (32)

* 1I 2
Uj Uj Uk
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If the 83me Values of uj, u-. uk are usd as fr the previous two factor and one factor
seitivity determinadons then the czpessions for S, and Sx. ie. Equations (25) and
(27rLspectivclYcanbesubstititedintoEquation(32)toobtainSjk intemsof rsw ?
and rt. r

h generl S; 2 kan be determined from the formula

e~l2 ..,L YiV2_-k £ Sxyx £SuxUy'_} x~SU

~Ui2.A~ i: (33)

In using the above approach, nunerical accuracy problems can be encountered because
o the subtractir t Ihe term. oo th right hand side of Equation (33). The unaailability
changes ui, uj, ett- must thus be lre enough so that the risk change is larger than the
loder order contributions.
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AGING EFFECTS ON COMIPONENT UNAVAMABILITY INCORPORATING
ONERIIAUL INTIPVALS AND SURVEILLANCE LMTERVALS

Let ).t) be The geneaal age dependent failure rate contribution due to aging. If the
component is renewed at periodic ir:ervals of L then the increase in unavailability tq(t)
at a given age is

Aq(t) = 1-exp (- di(td) (I)

where t is measured from the 2st renewal, or overhaul, point. The average value of &q(t)
over the reiewal interval I, which is denoted by hq, is then

A&q Jq(t) di (2)

L

If the exponential in Equation (1) is approximated by its linear term then

L l
&q =ff X t)dt dt (3)

If X(I) is given by the linear aging model then

Aq= // at dt dt (4)

L

=I &L2 (5)

In reliability terminology the renewal interval L is also termed the 'good as new' interval
since the component is effectively restored to as good as new with regard to the particular
aging failure mode. If there are inefficiencies associated with the overhauls then L in the
above equatzons is the efi ctive overhaul interval, which is Wt actual interval divided by
the efficiency. If L varies, the L can be taken as the average value.

Coasider naw the cast where the component is periodically checked for aging effects at
surveillance intervals of T in aduidon to being overhauled at intervals of L At a
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surveillance with interval T. the componei is assured
However, subassemblies and tmjor piccepans are no:
found failed and major replacenents a=/=de then th
intervals Tin reliabiIity temnindogy are trmed *good
is treated as coming out of the rst in basica!ly the san
same age) as going into the tes; This 'good as old' m
surveillance test effects on agirf,

When suir. eilla:nce is performef at effective intervals i
performed at effective intervalsL, the change in unav;

Aq(to, u) = 1- cxp(- ](tl)dt')

to be in an operational condition.
replaced. (If the component is
is becomes an overhaul.) The
I as old intervals if the component I
ic condition (with basically the
iodel will be used as the model of

of T, and overhauls (renewals) ar
ailability Aq(Qtu) is then given by

(6)

asured with regard to the point of

e exponential, Aq(t0, u) is then

The time to is the time of the lwt surveillane test ma
last overhaul. The value u rangs from 0 to T.

Using the linear aging model ard the linea-term of tlb
given by the formula

A&q(to, ii) = JP+yd.

to

I

II

II
I
I

7)

= la 12tou + u2]
2

(8)

Averaging u between 0 and T gves the av-zge unavailability change Aq(t0) at to. Using
Equation (8), Aq(to) is thus giV!n by

Aq(to) =I ia~to T Il
2

(9)

Finally treating to as a continuns variable and averaging Aq(t) over to = 0 to to = L-T
(since the last surveillance test i at L-1) gives the overall average unwvailability Aq.
Using Equation (9) Aq is conseuently

Dq = Ia[(L-T) T+r-
2 2 3

(10)

I
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If there are inefficiencies associated with the sirveillance tests and overhauls then Land
T in the above formulas are the effectivt intervals, which are the actual intervals divided

by the fcficiencies of the activities. If L and Tvary then average values can be used. For
more information on the underlying bSsic rliablfity approaches for the above formulas
sec referer ,s (B-1) or (B-2) I
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APPENI1DIX Q DETERMTINA71ON OF AGING RATES
FOR SENSMITIIX STUDIES

Aging rates for sensitivity studies as used in this report are aging rates determined to
satisfy some condition or the resulting failure rec, unavailability, or observed number of
failures. By using sensitivity-study aging rates, tst aid maintenance programs cn be
evaluated with regard to their effectiveness in ccstrolling core melt frequency and risks
from defined aging rates which characterize givn types of aging.

For the linear aging mod:l, the aging failure rate \(t) at age t is given by the formula

-kt) = at -(1)

where a is the aging rate. The doubling time Is 6.e time at which the aging failure rate is
equal to the steady state failure rate used i1J the FRA. If Xo is the steady state failure rate
and t2 the defined doubling time then

at2 = h (2)

Ibe aging rate is then given by

a = A> .
t2 (3)

For a doubling time of 20 years, t 2 =20 years is subst tuted into Equation (3); these were
the aging rates determined for the TIRGALEX-MOD2 data base.

Another sensitivity-study aging rate can be deteained by placing a criteria or he aging
failure contribution. The expected aging fai:.ire :ontribution F in time t is

F= Iat 2 (4)

For defined criteria values for F and t, the aging rate is thus determined to be

a = 2F (5)
t2

Using F = I and t = 5 years gives the aging rates used in the TIRGALEX-MOD3 data
base. (To obtain the aging rate in units of per hour per year as given in the report, the
value in units of per year squared must be divided by 8760.)

Note thai since 1 at" is also the unavailability cectribution from the aging

ClI
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(to first rder), Equation (4) can be used to determine aging rates whick satisfy given
unavailability criteria where F is now the unavailabiLnr criteria. For example the aging
rate whidc satisfies 1 failure in 5 years also satisfies, to order of magnitude, an
unavailability of 0.1 in 18 months (1.5 years) Le.

I
(S yrs)2

a .1
(1.5 yrs)

(6)

l

Thuss the sensitivity-study aging rates used for the TIRGALEX-MOD3 data base an
also be viewed as giving an unavailability of 0.1 in 1s months (tht average time between
shutdowns)

At2
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APPENDIX D: POINT CORE MELT FREQMCY INCRFASES FOR PLANT A
WHMN UNAVAILABILITY IS CONTROLLED

The following pages show the pointwise core me frequency increases for Pant A when
the component univailabilities art controlled to te no larger thin 0.3. For th
calculations, unavailability changes Aq above 0.3 were set to 03. The results am for the
TIRGALEX-MOD3 aging rate data set and for tde 72 month effective ovehul interval
case. Tle other cases did not produce unavailabaies above 03 and hence would not be
affected by this additional control.

This type of additional imavailability control ch-arterizes mainzenance pro-rxms which
carry out additional sufficient maintenance to liz. the unavailability until a renewal is
performed. Tle results arc not significantly diffmmt from the results witbout this control
given in the main reporL More stringent unavailility performance controls or
overhauls which are triggered on unavailability peformance levels could pruce
significantly lower core melt frequency increases

D.1



EFFECTIVE OVERHAUL INTERVAL = 72 MONTHS

Plant A 'I'IROALFIX - MOD 3 / 72 MO.

30-Oct-39 TOP SINGLE CONTRIBUTORS
01:39 PM

Total AC- 2.75-03

Ronk Conmpnnit Nm. &ql Si AC
I HPI-CKV-PT-CV225 3.01E-01 2. 11-03 6.35-04
2 IIPI-CKV-FT-CV25 3.0R-01 1.4R-03 4.2R-0
3 HPI-CKV-PT-CV410 3.02-01 1.41-03 4.2e3-0
4 ACC-CKV-1T-CV128 3.0E-01 5.0E-04 1.51-i4
5 ACC-CKV-FF-CV147 3.0E-01 S.OE-04 1.5E-04
6 ACC-CKV-FT-CV14S 3.06-01 5.05-04 1.53-04
7 ACC-CKV-VT-CV130 3.0P.-01 5.OR-04 1.5E-04
S IIPI-MOV-FT 3.01-01 3.41F-04 1.0t!-04
P9 O1P-UON-rS-Dooi 3.013-01 2.3E-04 7.0lE-05

10 LPI-MDP-FS 3.0E-01 2.3E-04 6.S1-05
11 OEP-DGN-FR-6HDG1 3.01S-01 2.11-04 6.4E-0S
12 LPR-MOV-FT 3.0E-01 1.3E-04 4.0E-0S
13 OlP-DON-PS-DW03 3.01E-01 1.313-04 3.U3-05
14 OIIP-DON-PS-DO02 3.011-01 1.33-04 3.53-05
15 OEP-DON-FR-6HDW3 3.013-01 1.21E-04 3.71;-05
16 OEP-DON-PR-611D02 3.08-01 1. I3-04 3.211-03
17 HPI-MOV-FT-1350 3.0E-01 6.713-05 2.03-OS
18 CVC-MDP-FR-2AIHR 3.0E-01 6.71E-05 2.0E-05
19 OEP-DON-FR-DC3OI 3.05-01 3.315-0S 1. IE-05
20 AFW-TDP-PS-FW2 3.0E-01 2.93-05 8.78-06
21 AFW-MDP-FS 3.012-01 2.65E-05 7.91-06
22 LPI-MDP-FS-SIIA 3.0E-01 2.SE-OS 7.4E-06

23 LPI-MDP-FS-SIIB 3.0E-01 2.5E1-S 7.4E-06
24 LPR-MOV-iT-18t.2B 3.013-01 2.1E-OS 6.3E-06
25 LPR-MOV-FT- 1862A 3.0E-01 2.113-05 6.3E-06



EPVECTVE OVERHAUL INTERVAL -72 MONTHS

TMRGALPX - MOD 3 / 72 MO.
TOP DOUBLE CONTRIBUTORS

Plant A

27-Oet-89
01:55 PM

Total AC - 4.2E-03

31
1
1

z

Rank Component N me
I OEP-DON-FR-6HD03
2 O2P-DON-rs-1X"n
3 OEP-DON-FS-DW02
4 OEP-DON-FR- 6HD02
5 LPR -MOV-FT-I 862A
6 LPR -MOV-FT-1890B
7 LPR-MOV-FT-1 62A
Rt LPI-MDP-FS-SIIR
9 LPR-MOV-FT-1860A

;0 LPI-MtP-FS-SlI A
I IlPR-MOV-FT-IP0f0n
12 LPR-MOV-FT-1I62B
13 LPR-MOV-T-1 862A
14 LPR-MOV-FT-1160A
I 5 HPI-MOV-FT-I I 15C
16 HPI-MOV-FT-IIISB
II LPR-MOV-PT-1l60B
IS cPc-MDP-rS-SWloII
19 LPR-MOV-FT-1962A
20 LPR-MOV-FT-1860A
2i LPR-MOV-FT-1862D
22 LPI- MDP-FS-SI IA
23 LPI-MDP-FS-SIIB
24 OEP-DGN-FR-DG0t
25 OEP-DON-FS-DO02

A q

3.0E-01
3.0F-0
3.0E-01
3.OE-01
3.0E-01
3.OE-01
3.02-01
3.0E-01
3.OE-01
3.0E-01
3.0-01
3.OE-01
3.0E-01
3.0E-01
3.OE-01
3.0E-01
3.0E-01
3.0P-01
3.0E-01
3.0E-01
3.0E-01
3.0E-01
3.0E-01
3.0E-01
3.0E-01

Compoment Name
OEP-DON-FR-6HD I
Or-P-D0N-FR-6l4D0 I
OEP-DON-FR-6HDO I
OEP-DWN-FR-6HD 1
LPR-MOV-PT-18628
LPR-MOV-FT-1t9(
LPR-MOV-FT-186CB
1lP-MDP-FS-SIIA
LPR-MOV-PT-1 860B
LPR-MOV-FT-1160B
lIPI-M DP-FS-St IA
LPR-MOV-PT-1860A
LPI-MDP-FS-SII1
L!'1-MDP-FS-SIIB
HPI-MOV-FT-1 I ISE
HPI-MOV-FI'-1115D
LPI-MDP-FR-A2lHR
CPC-MDP-rR-SWA3H
LPI-MDP-FR-B21HR
LPI-MDP-FR-D21HR
LPI-MDP-FR-A2lHR
LPI-MDP-FR-B21HR
LP1-MDP-FR-A21HR
OEP-DGN-FR-DW03
OEP-WON-FR-DW01

A q2

3.02-01
3.013-01
3.0E-01
3.OE-01
3.04-01
3.0E-01
3.0E-01
3.0E-01
3.0E-01
3.0E-01
3.01-01
3.0E-01
3.0E-01
3.0E-01
3.0E-01
3.0E-01
3.0E-01
3.01-01
3.0E-01
3.0E-01
3.OE-01
3.0E-01
3.0E-01
3.0E-01
3.0E-01

Si
3.64-03
2.5E-03
2.5E-03
2.4E-03
1.52-03
I.5E-03
1.51-03
I.5E-03
1.5E-03
I.SE-03
1.5E-03
1.54-03
1.5E-03
1.5E-03
1.4E-03
1.4E-03
1.OE-03
I.OR-03
1.0E-03
1.04-03
1.0E-03
1.0E-03
1.0E-03
6.4E-04
6.0E-04

ql *q2
9.ns2-0
9.0E-02
9.01-02
9.0E2-0
9.012-0
9.0E-02
9.0E-02
9.01-02
9.0E-02
9.0E-02
9.0R-02
9.0E-02
9.0E-02

.OE-02
9.01-02
9.0E2-0
9.04-02
9.0R-02
9.0E-02
9.0E3-2
9.021-2
9.0-02
9.0E-02
9.0h-02
9.012-0

AC
3.2E-4
2.2P-04
2.28-04
2.2E-04
1.4E-04
1.4E-04
1.4E-04
1.4E-04
1.4E-44
1.4E-04
1.4E-04
1.4E-04
1.4E-
1.4E-04
1.2E-4
1.2E-04
9.0P,-5
9.0R-0
9.0E-05
9.01-05
9.0E-05
9.0E-0S
9.0E-05
S.8E-05
5.41-05

b�w..!
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'APPENDIX E: POINT CORE MELT FREQUtNCIES INCREASES FOR PLANT
B WHEN U!NAVAILBILIT4 ' IS CONTROLLED

The following pages show the pointwise core melt frequency increases for Plant B when
component unavailabilities are controlled to be no larer than 0.3. The results are for
TIRGALEX-MOD3 aging rate data and 72 month effective renewal intervals. This type
of unavailability control characterizes maintenance programs which limit the
unavailability to be no larger than 0.3 through performance monitoring. The results are
not significantly different from those presented in the main report without the
unavailability control. More stringent unavailability performance controls or renewals
which are triggered on unavailability levels could result in significantly lower core melt
frequency increases.
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EFFECTIVE OVERHAUL INTERVAL 72 MONTHS

PlantB Tl'IGALEEX - MOD 3 / 72 MO.
27-Oce-89 TOP SINGLE CONTRIBUTORS
02:00 PM

Total C 6.65-OS

Rank Componont NaJ- &q1 Si C
I SSW-MDP-FS-CM 3.OE-O1 7.7E-OS 2.3E-OS
2 ACP-DGN-FS-DG13 3.0E-01 2.6E-05 7.SE-06
3 ACP-DGN-FR-D013 3.0E-01 2.6E-OS 7.8E-06
4 ACP-DGN-FR-D012 3.0E-01 1.9E-05 S.6E-06
S ACP-DON-FR-DOI I 3.0E-01 1.9E-05 5.6E-06
6 ACP-DGN-Prq-DG12 3.05-01 1.911-05 5.6E-OO
7 ACP-DON-PS-DO I I 3.0E-01 1.9E-05 5.6E-06
8 SSW-MDP-FS-MDP2C 3.0E-01 1.8E-OS 5.3E-6

1%i 9 SSW-MDP-FS-MDPID 3.0E-01 1.2E-05 3.7E-06
10 SSW-MDP-FS-MDPIA 3.0E-01 1.2E-05 3.7E-06
1l SSW-MDP-FR-MDP2C 3.0E-01 I.IE-OS 3.3E-06
12 SSW-MDP-FR-MDPIA 3.0E-01 7.2E-06 2.2E-06

. 13 SSW-MDP-FR-MDPIB 3.OE-01 7.2E-06 2.2E-06
14 RCI-TDP-FR-TDPI 3.0E-01 6.4E-)6 1.9E-06
IS RCI-TDP-FS-TDPI 3.0E-01 6.3E-06 1.9E06
16 EHV-FAN-FR-77C02 1. IE-02 8.9E-06 9.tE-08
17 EHV-FAN-FS-77C02 1. IE-02 8.9E-06 9.81-08
18 EHV-FAN-FS-77CIB 1.1E-02 S.1E-06 5.7E-08
19 EHV-FAN-FS-77CIA 1.1E-02 5.1E-0 5.7E-08
20 EHV-FAN-FR-77CIB 1.1E-02 5.1E-06 5.75-08
21 EHV-FAN-FR-77CIA 1.IE-02 5.lE-06 5.7E-08
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I At I'-IKI§N-tthiWilS
7 Arl'-DnN-PR'!-Ml I
J %C'P-IxIN- PSLJ-IS
4 ACP-D0N-FS-D012
5 ACP-DO N-rS-DO l
6 ACP-DON-PS-0 13
7 RCI-TDP-FR-TDPI
8 SSW-MDP-FS-CM

p ArP-rN-I'R-Vlx
1(1 ACP 14I1fi IPR M11
11 ACP-WN-4S-IXIII
12 ACP-DON-FS-DO12
I IAVP lWIN 1"_1-Mil
14 Al'P -I)(IN lR-III
I AVP ll'fj4 I," twll
Ih AVP lH$NI't-b-1il1
l? AfT' IWIN PI ImIl
IN ' ACP th I'N P)1XI1I
19 ACP-DON-PS-DO 12
20 ACP-DWN-FS-DWI I
21 ACPNDON-FR-Dt13

'JI AP IHIN I'll INIII

A n P (nWq t me""
J.ht -0l APl' lWN.I tI' 1111
1 Of? 0t ACP-MN-rq-lIl
J.alt-o0 A '-LXiN I1f-liXJI2
3.0E-01 ACP-DON-rR-D013
3.0F.-01 ACP-DON-PR-D013
3.06-01 ACP-DON-PR-DOI I
3.0E-01 SSW-MDP-PS-CM
3.0E-01 RCI-TDP-FS-TDPI

1.01n i Ac(r-DON-rRI'x112
1.1 01 AVP IJ(IN'1' *I 1R)
3.0fl-01
3.OE-01

I On- lI
1.111 oIil

I Ill' IIIglut ill

1.014 Ill1
3.OH-01

3.OE-01

1 IIll (II
.1:(lic I1
31bi.01
3.OE-01

ACP-WN-1'5-1)(112
ACP-DGN-FR-D I I

AF I'-flM I-Pt' I WJ l

OqW Ml1p-I'll MIPPr
hbW M411 tb mlIpit
1"W Mill' Fr '46P1'J('
MMtW MIIP 11v MIrIPIA
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q1W-MDr-FS-MDPIlF
nPW-MIr-1, MnrlA
mqW MlDp '1m MIWIIIl
SSW-MD)P-P.S- MDIP2C
SSW!-MDP-FS-MDP2C

A q?
2,01t-01
3.011-0l

3.06t-01
3.0E-01
3.0E-01

3.0-01
3.OE-01

1.011 01

3.0E-01
3.I11 -0I

1.01,-ll

11.0114 III
3.011-01

3.0E-01

3.0-01

1,IJ1- 01
3.011-01
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B12
,11 04
3.51-04
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3.3E-04
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3.26-04
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4,h -04

2.411-04
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2,02-0
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I,1Ii fI
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aql Aq2
o,nnt 0
9.011-02
0,nn11 .f
9.0E-02
9.0E-02
9.09-02
9.0E-02
9.0E-02

9.011-07
PAMI
9.011-02
9.0E-02
O.OR-02
9.11ti-IhJ
Q,fll-0

l,#1" 040
91611i 01

9.011-02
9.0E-02
9,06-02
0011-0,2

Opt 0.
9,011-02
9.0E-02

AC
3, 40.01
3. 1 P-05
3,011411

3.0H-05
3.0E-05
3.0E-os
2.9E-05
2.9E-05

3110-03

2. K 11-03
2.7E-05
2.71R-M

2.71 -05

2. IE-05
2.1E4 OS~

2.811-05

1.32-05

1.711-0i
I,7U-0i

24
'25

ACPIXINl'RIX1II
ACP-DON-FR-DO 12



JAW 

J.4"

V�

4k:
t1o.; 7.

M; 0 .

..ask,

'I NV

-4kr
IF,

tip
J

tf
oLin

r

W,

WC, 

M7

Armed


