UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20685-0001

°,"*. January 17, 1997

MEMORANDUM TO: David B. Matthews. Chief
Generic Issues and Environmer. i Projects Branch
Division of Reactor Program Managemem

C//k

FROM: Suzanne C. Black, Chief “ sl +¥A t7/“
Quality Assurance and M;at/:;nce Branch
Division of Reactor Controls and Human Factors

SUBJECT: SUMMARY OF JANUARY 9, 1997 MEETING BETWEEN NRC AND
NEI ON MAINTENANCE RULE (MR) ISSUES

The NRC staff met with the Muclear Energy Institute (NEI) and representatives from
industry to reach a "common understanding” on the staff's position regarding the
following MR inspection issues:

® Technicai Basis for Using Maintenance Preventible Functional Failures (MPFFs) as a
Reliability Performance Criterion

® Use of Questions and Answers (Q&As) from the 1993 MR Workshops
® Scoping

® Timeliness of Dispositioning Structures, Systems, aid Components (SSCs) from (a)(2)
to (a)(1)

® Technical Guidance for Monitoring Structures

® Perceived Prescriptiveness in MR Inspections

Technical Basis for Using MPFFs as a Reliability Performance Criterion

NE! and the industry were concerned that the NRC staff had established a new
interpretation of reliability performance criteria for safety (risk! significant SSCs that had
not been previously identified as a generic safety issue during the pilot site visits. NE| and
industry proposed to establish a common understanding which defines NRC staff
expectations for establishing reliability performance criteria that could be linked to
reliability assumptions used in the Probabilistic Risk Assessment( PRA)/Individual Plant
Examinations (IPEs).

The NRC staff restated its concerns regarding the adequacy of reliability performance
criteria established by some licensees and its proper link to the reliability assumptions used
in PRA/IPEs as provided in a letter from Frank J. Miraglia, NRC, to Mr. Beedle of NEI, dated
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October 22, 1996 (Attachment 1). Individual licensees should provide a technical
justification that statistically links reiiability performance criteria to assumptions used in the
PRA or provide appropriate justification for any significant deviations from assumptions
used in the PRA. The staff stated that using generic reliability performance criteria of two

MPFFs per fuel cycle on safety (risk) significant SSCs without an adequate technical basis
was not acceptable.

The staff reiterated that licensees do not have to count the number of actual demands for
SSCs but licensees could estimate the number of expected demands for most SSCs given
the Technical Specification surveillance test and post maintenance test frequency for
safety (risk) significant systems.

NE| and the industry stated that they understood NRC’s position on reliability performance
criteria and the industry would establish more appropriate reliability performance criteria
for safety (risk) significant systems. NEI also stated that the industry would follow the
guidance for establishing reliability performance criteria contained in Electric Power
Research Institute (EPRI) Technical Bulletin 96-11-01, Monitoring Reliability f~r the
Maintenance Rule, dated November, 1996 (Attachment 2). Additionally, the industry
stated that some form of condition monitoring (e.g., channel functional failure rates) would

most likely be appropriate for some safety significant SSCs (i.e., Reactor Protection
System).

The NRC staff stated that the approach to establishing and monitoring reliability
performance criteria documented in the EPRI bulletin appeared reasonable; however, the
NRC staff could not endorse this document. The NRC staff stated that other approaches
to establishing and monitoring reliability performance criteria may also be considered
acceptable.

Use of Q&As from the 1993 MR Workshops

NE! stated that the Q&As from the 1993 MR workshops were used to determine NRC's
position regarding activities that can cause MPFFs. NEI and the industry determined from
these Q&As that the NRC staff did not consider operator errors tc be MPFFs. NE! did not
understand the NRC staff’s current position on operator errors which cause functional
failures that could be considered MPFFs.

The NRC staff provided NEI and the industry with a letter from Suzanne Black, NRC, to
Mr. Ray Ng of NEI, dated June 29, 1994, regarding industry’s use of the Q&As from the
1993 MR workshops (Attachment 3). The letter states in part that "the staff’s responses
could change as more experience is gained during the implementation of the rule.
Therefore, licensees should understand that these answers represent the staff’'s current
thinking and that information gathered during future site visits, future workshops, or other
activities prior to the implementation date of the rule, July 10, 1996, may affect these
answers.” Based nn the information provided in this letter, NEI and the industry
understand the staff’'s position on Q&As from the 1993 MR workshops.
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The NRC staff provided NE! with the NRC’s policy statement on maintenance of nuclear
power plants published in the Federal Register on March 23, 1988 (Attachment 4). This
policy statement is referenced in NUMARC 93-01, Rev 0, in the definition of maintenance.
This document defines the activities that form the basis of a maintenance program.

The policy statement states that activities that form the basis of a maintenance program
include surveillance, post maintenance testing and return to service activities. Based on
this, the staff determined that operator errors that cause equipment failures should be
considered MPFFs if the operators are participating in surveillance, post maintenance
testing or return to service activities following maintenance. This includes operator errors
in removing a system from service prior to surveillance testing or maintenance.

NEI and the industr ; stated that they needed to explore this area further and make
clarifications to their own MR procedures to take these factors into account when
determining MPFFs.

Scoping

NEI was concerned that NRC inspectors were expanding the scope of the MR to include
non-safety related SSCs utilized in emergency operating procedures (EOPs) such as the
emergency lighting and communications systems.

The staff considers the scoping criterion of paragraph (b)(2)(i) of the MR to include not
only those SSCs that are directly used to address an accident or transient or explicitly used
in the EOPs, but also those SSCs whose use is implied and that provide significant fraction
of the mitigation function. Examples of SSCs that should be considered include
communications and emergency lighting systems, which are a necessity for operators to
successfully mitigate accidents, transients and use the EOPs, although they may not
directly address the accident or transient or not be explicitly used in the EOPs.

NE! stated that the licenseas and their MR expert panels should be given more flexibility in
determining which SSCs add significant value to the mitigation functions of SSCs such as
communications and emergency lighung. However, they understood the staff’s position
on the matter and would inform all NEI members of the NRC staff’s position on these
SSCs.

Timeliness of Dispositioning SSCs from (a)(2) to (a)(1)

NE! stated that the complexity of the cause determination and corrective action process
have led to a timeliness issue with regard to dispositioning SSCs from (2)(2) to (a)(1).
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The NRC staff's position is that based on a review of NUMARC 93-01, Rev 0, the
timeliness of dispositioning SSCs from (a)(2) to (a)(1) can be interpreted in a very broad
manner. In NUMARC 93-01, Rev 0, Section 9.4, states that "the results of monitoring
(including (a)(1) and (a)(2) activities) shouid be analyzed in a timely manner to assure that
appropriate action is taken.”

The timeliness of cause determinations and corrective actions in most licensee’s programs
should be linked to the safety (risk) significance of the SSC. The NRC staff believes that
licensees’ MR processes and procedures for cause analysis, cause determination and
corrective action should include MR dispositioning activities to complete the proper link of
these activities to maintenance rule required activities.

‘The '.RC staff recognizes that some cause analyses and cause determinations may involve
difficult tasks to identify the exact cause for functional failures or MPFFs and under these
situations licensees should be given fiexibility to determine whether SSCs should be
dispositioned from (a)(2) to (a)(1) with goals established. However, in cases where cause
analyses and cause determinations are clear and straight forward, and the performance
criteria has been exceeded, then timely corrective actions, dispositioning SSCs from (a)(2)
to (a){1), and establishment of goals should be completed during the same time period. In
all cases, licensees should establish a reasonable schedule to accomplish all these
activities.

Technical Guidance for Monitoring Structures

NE! also asked the NRC staff if the staff will add additional guidance in regulatory guide
(RG) 1.160, Rev 2, "Monitoring the Effectiveness of Maintenance at Nuclear Power
Plants,” on methods licensees should use to disposition structures from (a)(2) to (a)(1).

The NRC staff plans to finalize RG 1.160, Rev 2, and issue it by the end of February,
1997. The staff stated that RG 1.160, Rev 2, will include guidance which generally states
that a structure should be placed in the (a)(1) category if (1) degradation is to the extent
that the structure may not meet its design basis, or (2) the structure is degrading such
that if the degradation were allowed to continue uncorrected until the next normally
scheduled surveillance, the structure may not meet its design basis. The structure should
remain in the (a)(1) category untii the degradation and its cause have been corrected.

NEI! stated that they plan on revisi- | their own industry guidance document, NEI 96-03,
“Industry Guidance Document for Monitoring Structures,” in the near future.

Perceived Prescriptiveness in MR Inspections

NE! initially thought that MR baseline inspections would only look at performance issues.
After several NRC MR baseline inspections, NEI understood that the NRC staff's MR
baseline inspection efforts were focused on program and performance issues. NEI has the
perception that MR implementation was not going as smoothly as anticipated. NE! stated
their desire to make MR implementation an excellent example of a successfully
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implemented risk-informed, performance based rule which other rules in the future could
follow. They expressed concern that NRC inspectors are questioning expert pane!
decisions.

The NRC staff stated that the MR has both performance based and compliance based
aspects. The staff agreed that MR baseline inspections have focused on MR program
issues as was always intended and necessary. Licensees were using the guidance
contained in NUMARC 93-01, Rev 0; however, some licensees took certain exceptions to
NUMARC 93-01 to implement their program and each of these MR program exceptions
nao i be reviewed based on its own merits. The inspectors are appropriately questioning
the bases for expert panel decisions and other MR related decisions. The headcuarters
oversight of MR baseline inspections is meant to ensure inspectors permit licciisees
maximum flexibility in implementing the MR.

The NRC staff stated that the MR is one of the first performance based regulations.
industry and the NRC have very little experience wi.h these type of regulations. The MR
baseline inspections have been somewhat focused on program issues because the staff
believes that it needs to assess whether licensees have established adequate programs to
consistently implement MR requirements. The staff expects that once a licensee has
demonstrated that their MR program implementation is adequate, then NRC inspections
would focus on performance issues. This is also the current inspection method employed
by NRC site resident inspectors to verify compliance to the MR.

Attachments: As stated
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October 22, 1996

Mr Ralph E Beedle Attachment 1
Senior Vice President
and Chief Nuciear Officer
Nuclear Generation
Nuclear Energy Institute (NEI)
1776 Eye Street, NW., Suite 300
Washington, D.C. 20006-3706

Dear Mr. Beedle

| am responding to your letter of September 30, 1996, regarding your concemn that the
maintenance rule baseline inspections have identified a generic industry issue. Your letter
described the NRC's position on the use of reliability as a performance “indicator,” discussed
the industry’'s choice of reliability performance indicators, and implied the NRC has
established "new interpretations of compliance expectations through inspection and
enforcement

|, too, am concerned that the industry and regulatory guidance developed over the last
several years may not be completely understood by the licensees, even though the nine site
pilot visits did not reveal such a problem. My concern is based on the fact that, in four out of
the five maintenance rule baseline inspections (MRBIs) completed by the NRC through
October 4, 1996, potential violations of 10 CFR 50 65 (the Maintenance Rule) have been
found in the area of goals and performance critena that the licensees have established for
reliability of systems, structures, trains, and components (SSCs) (A more detailed
explanation of my concem is contained in the enclosure.)

Paragraph (a)(1) of the maintenance rule requires that "goals shall be established
commensurate with safety .. " Although not a requirement, quantitative methods - with
individual plant examinations (IPEs) or plant-specific probabilistic nsk assessments (PRASs),
for example, as the basis — hav een used to establish this required link with safety. Your
guidance document, NUMARC 95-01, ties the requirements for goals (10 CFR 50.65 (a)(1))
to similar requirements for performance critena (10 CFR 50.65 (a)(2)). NUMARC 93-01,
Paragraph 9 3.2, "Performance Criteria for Evaluating SSCs " states, "Performance critena for
risk significant SSCs should be established to assure that reliability and availability
assumptions used in the plant-specific PRA, IPE, IPEEE, or other risk determining analysis
are maintained or adjusted when determined necessary by the utility." it is the lack of a clear
link to PRAZIPE/IPEEE or other reliability assumptions that is at the root of the NRC's
concems
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Maintaining the link between reliability assumptions in the plant-specific risk-determining
analysis and the performance standards under the maintenance rule has been a longstanding
position of the agency. For example, the meeting summary regarding the April 22, 1992,
NRC/NUMARC public meeting for developing maintenance rule implementation guidance
noted

“The Industry Guideline allows but does not recommend or require the use of
IPE/PRA results for performance criteria or goal setting. The NRC believes the
maintenance (monitoring) results should be used to confirm performance and
conditions (including component and train availability and reliability) in

available IPE/PRA and other safety analysis results "

As indicated above, this concern was resolved prior to the NRC's endorsement of
NUMARC 83-01

The maintenance rule is a nsk-informed, performance based regulation that requires
licensees to provide reasonabie assurance that SSCs remain capable of performing their
intended functions. The NRC does not expect licensees to perform highly sophisticated,
ngorous analyses to demonstrate that reliability performance criteria are mathematically
equivalent to the values used in PRAs. Rather, our expectation is that licensees provide a
reasonable and appropnate technical basis for selecting performance criteria to meet the
regulation. Howaver, it is expected that such approaches would incorporate some
consideration of demands for standby systems and service time for normally operating
systems.

Acceptable approaches exist for linking performance levels to safety (risk). During the nine
pilot site visits performed to review early implementation of the maintenance rule. reviews of
the licensees goal- and performance criteria-setting processes were performed As stated
above, the inspectors found that licensees did understand the issues related to developing
performance standards for reliability that were linked to safety. Several of those licensee
programs described in significant detail the link to safety (risk) and justified the use of
functional failures in the measure of SSC reliability. Therefore. the issue was not raised in
the trip reports or meetin,  with NEI since none existed.

in short, the NRC's position has been, and is, that performance standards - goals and
performance cntena — must be demonstrably linked to safety, and our enforcement decisions
will continue to be made based on licensee compliance with 1C C~R 50.65.
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As requested by your letter, a public meeting between the industry and the NRC was
arranged and held on Tuesday. October 15, 1996, to discuss this issue. During that meeting.
the staff and NE| agreed that additional guidance (- the industry is warranted. On

October 16, 1996, at an NE! workshop, discussions took place among industry participants to
propose approaches to solution of the issue for further consideration. | anticipate that
guidance on this issue will be promuigated by NEI at the earliest possible time so as to give
those licensees that may not currently have acceptable reliability performance criteria the
basis for making the necessary adjustinents in their programs

Since-ely,
Uriginal signed by
“ronk J. Miraglis
Frank J. Miraglia
Acting Director
Office of Nuclear Reactor Regulation

Enclosure As stated

cc Thomas E. Tipton
Vice President, O&E Dept
Nuclear Energy Institute (NEI)
1776 Eye Street, NW. Suite 300
Washington, D.C. 20006-3706
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THE RELIABILITY PERFORMANCE STANDARD

NUMARC 93-01 defines reliability as "(a) measure of the expectation (assuming that the SSC
is available) that the SSC will perform its function upon demand at any future instant in time "
Numercally, for normally ocperating SSCs, reliability is the complement of the ratio of the
expected number of failures to a given time of required performance. The ratio of functional
failures to a specified number of operating hours could be shown to describe a reliability ievei
that could be related to the plant-specific PRA/IPE/IPEEE or other nsk-determining analysis

Likewise, for standby SSCs, reliability is the complement of the ratio of the expected number
of failures to a given number of start demands a1 d nnce started, run demands. The ratio of
functional failures to a specified number of attempted starts and attempted runs could be
shown to describe a reliability level that couid be related to the plant-specific PRA/IPE/IPEEE
or other rick-determining analysis

In four of the five maintenance rule baseline inspections conducted thus far, the licensees
used maintenance preventable functional failures (MPFFs) over time as their reliability
performance standard. For normally operating SSCs, that pertormance standard could be
acceptable if it described a satisfactory relationship to plant-specific PRA/IPE/IPEEE or other
nsk-determining analysis. The onus is upon the licensee to demonstrate the satisfactory
riature of that relationship, and those four licensees had not done so

More of a probiem, however, was their use of MPFFs over time as a perfcrmance standard
for standby SSCs As described above, the reliability calculation for a standby SSC must
incorporate both fallures and demands All four licensees failed to incorporate demands in
their calculations and, therefore, used unacceptable performance standards, clearly not
demonstrating a relaticnship to plant-specific PRA/IPE/IPEEE or other risk-determining
analysis.

Enclosure
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MONITORING RELIARIITY
FOR THE MAINTENANCE RULE

EPRI Technical Bulletin 96-11-01

November 1996

Prepared by
Applied Rescarch Management

j Corrales, New Mexico

| EPRI Project Manager
].M.th‘lg




EPRI TECHNICAL BULLETIN 96-11-01
MONITORING RELIARITITY FOR THE MAINTENANCE RULE

John Gisclon EPRJ
Nevid Worledge ARM
November, 1996

Background

Most nuclear plant licensees have chosen to monitor the number of fimetinna) failures or
mantenance preventable funcuonal failuros for systems, structurcs, or components that
require rcliability W be wmitored under paragraph (a)2) of 10CFKS0.65, the
mamienence rulc. In rowmnoﬂhe('mtﬁvemcendcboulheinwxim.
polentia! violations of 1CFRS0 65 have been found that relate to the way religbility 1s
being monitorcd. Specifically, the wspection fudings have found that there is pot ar
adequale link between the performance criteris cxpressed m terms of failures per
operating cycic. and IPF/PSA assimptions and data Licensees have expressed concem
that the solution to this conflict will require them (v Gack the aumber of demands
experienced by each standby SSC with a failure performance criterion, and to monitor the
probability of failure-on-demand. rather than simply to monito the number of failurcs.

Tluy wchnical bulletin describes a process, and its technucal basis, that would address the
NRC co=~ms by establishing a quantitative relationship betwcen the performance
CTitr 8 «nd PSA data. without requining thot demands be tracked, and which would justify
the practice of monituriug failures. The process has been describod before, 1n the EPR]
report TR-106280, “Insights From EPRI Maintenance Rule Projccts, of May 1906,
Scction &. “Technical Basis for Performance Criteria”.

Outline of the Link te PSA

It will be demonstrated, helow, thas if is not technically possible to monitor an individual
SSC’s roliability by monitoring the number ofmuaudammmmm
mndmeuﬁmummmgcyne(cxoq:ﬁm:wwmnm
mﬁwvmwm.mdmhussr'uﬁfhmﬁnmwmm
schedules) The reason is that any ostimatc of the probability uf (silure-vn-demand from
such data will by o uncerain W draw useful conclusions from it as to whether the




The recent response from Mr. Frank ). Miraglia, NRC Actng nrector of the Oflice of
Nuclear Reactor Regulstion to Mr Ralph E Beedle, Senior Vice President and Chief
Nuclear Officer of the Nuclear Enecrgy Institute, doted October 22, 1996, contains a
morquMiwwmmmwmmmm LPE/PSA
assumptions can be achicved by the EPRI-recommended process for establighing
performance criteris on reliability, despite the impossibility of diroctly monitoring the
probability of failu e-vu-tkmund.

Mr. Miraglia notes that although 2 clear link to IPE/PSA assumptions 1s roquired, this
may be achicved by usmg the results of mouilorug W confirm the performance or
condition in the [PE/PSA, He also notcs that the NRC does not expect highly
sophisticated or rigorous analyses tn demonatrate this confirmation, but a reasonable and
appropriatc hasis with somoe consideration of demands for stzadby systems uwd service
(mes for normally operating sysiems.

Estimsting the Probability of Failure-o-Demand

I[r [arlures arc cxperienced in n tests, the best cstimate of the probability of failurc-on-
demand, P, is P=rm In a period of two years an SSC that 15 tested quarterly would
experience only 8 test dowauds. For longer periods between tests. the number of tests 18
smaller. More tests might be mcluded for operational reasons, for preparing the SSC for
lesting, or as post maintenance functiona! ‘ests. C onsequently, thc aumber of legitimate
demands for an SSC that is tested Quarterly is uol likely W exceed about 20 per cycle
Some SSC's covered by [0 CFR 50.65 are tested much less frequently th: - quarterly so
that their estimates of reliability mipht need 10 be based on four tests, or even fewoer,

Pogc“howsmultsulculﬂsdwngunbmmudMonformSSClhn
expeniences up fo 5 failures in 10 tests. Page § shows similar results for 20 tests. The
binomial distribution is universally acknowledged as the correct model for devices th
cxperieuve tandom (ailures with a constant probability of failure at each demand (e.g
lossing & cotn), as assumed by many IPE/PSA’s. The results for hoth 10 and 210 tes-
demands include two charts. mﬁmchmabownhouﬁoonhcnhn‘bmmim
plus two standard deviations” W (h: best estimate The second shows the ratio of the
upper 80% and 0% confidence Limits 10 the best estimate. These ratios indicate the
degree of precision with which mtemcuucanbcu‘duhoutdnwobabili'y of failurc-
on-demand.

Although the tables and charts show results for up 10 § failures it should be rememberod
Mthcoxpecudmnb«of&ihmsformclwphnSSC’somlptioduflywal\vo
will be close W aav. The expected number of failures is just the IPE value for the
probability of failure-on-domand times the umber of demends s numher will
typically he of order 0.1 (~ 0,01x10), or less. This means thal, m agrecment with
nm.hxtwm'offdmmawlﬂcsscwumemmgcycleu



mosily zero, with occasionally one, or possibly two tmijures occurring 115 the results
for one failure that are the main focus of attention here herause rwo frilures will be
as being unacceptoble and constituting an cxccedance of the performance
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10 Test (wn) : . Purin | | (Pés r poaz l
Numbor of feilures = r 1 | 0085 | 0.1 1 ] 1949 | 1 2 887
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Standard Dev and Con for IS F 201
Demands
Parin r vy r [(Pe2s
C.048 : ‘
Estimats of prob of 0.067 0.1 2 _1.671 2 2.342
‘@ilure on demand = 0 080 0.18 3 1.832 3 2.085
P« tin 0.089 0.2 4 1.447 « 1884
I; > Ure stundard I : 025 5 1987 5 1778 |
Vi Vi P l

Deviations to the Mean Value

ro| L 80% Lo0] USO% n| Us

1 | 0006 [ 0.182] C1 | 1A20 ] 2033 2281 03 2.180

2 0.027 | 0246 1 03 1.926 0.07 0.209 0.2 1.415

3 0056 | 0.304 | 03 1.013 543 0344 | U3 1147 |

4 | 009 [ 0361] 04 | 0003 T 777 0.401 04 1.003

5 0.127 4151 05 0 830 3.27 0456 | 06 a2
Ratio of Mean-Plus-2-Standard -




If zero. onc. or two failures occur. both the mean-pius-iwo-standard deviations limit, e
well as the upper confidence limits, peronit estimates of the probabihty of failurc-on-
demand that extend 2 factor of 2 1o 4 above the best estimate. Even wider constraints
apoly below the best estumate as can be secn from the ratio of the upper 80% bound to
th= lower 80% bound, which is greater than 30 if one failure is obscrved, and s 8 or 9 if 2

[ailwes we vbserved.

These results show that the observance of zero, one or twe (ailures m 10 or 20 tests
provides 2 poor capability to coustaw the value of the probability of failure-cn-demand,;
the discrimungling power 18 50 weak thal 1t could not be uscd sersibly in any monitoring
scheme. [f more than 20 text demands are accumulated the precision improves, %o that at
least the occurrence of two failurcs begins to be a practical predicior of the prububility of
failure-on-demand.

The conclusion is that even if demands worc tracked, they could not be used to provide
useful esumates of the probability of failurc-on-demand in the monitoning prucesses of
the maintenance rulc. Of course, after several operating cycles have passed. the precision
for any individual SSC will improve if all the data for the whole period since the start of
the rule i puvled wgether . However, this will only provide an estimate of the average
performance over the whole penod and still wall not indicate the performance over the

mns! recen! cycle.

Expected Number of Failures

The wituation is not quite hopeless, however, becausc 2 quantitative link with the
IPE/PSA valuc can be obtained by asking wliat (Lt value implies sbout the probability of
actually observing a specific mamber of failures, rather than asking the question the other

way round, as above. The hinomial density function gives a simple way to calculate the
probsbility of 0, 1, 2. or more failurcs. For r failurcs in o demandy Gus fusction is (note

that P is distinct from P(r)):

Pur)= nm! P (1. pyen
r'is !

So that. P,(0) = (1 - P)"
P(1)= nP(l - P)* "

P2) = _ggz-_u.r‘.u.m""

where I' is the probability of [ailurc-un-dsmand uscd in the PSA.



The following tabie shows the prohability of observing zero failures when 10 and 20 tests
are performed.

Numbes of Probability of Zere Faflures

Tests

o ———————— - - - W —— -

When IPE/PSA Value is| Whan IPE/PSA Value is
P=0.01 P=0 001

10 90.4% 99 0% '
20 % 98.0%
| e R,

The following tahle xhows the probability of observing s single failure when 10 and 20
tests are performad.

Number of Prebability of One Failure
Tests

When IPE/PSA Valuc is

10 9.1%
20 | 16.5% —0% |

Although the [irst table abo . ¢ ghows that zoro failures is by far the most likcly outcome
in cach case, it can be vecn Ut there is @ 1% w almost 20 % chance of observing one
faulure.

The chance of observing two faiturcs, huwever, is mnuch smaller than the chance of
obscrvmg a single failure. [he tollowing able shows the probability of observing exactly
two failures when 10 and 20 tests arc perfarmed

Probability of Two Faliures

Fests
When IPEPSA Valueis| When IPE/PEA Veluc is |
s P=0.01 P=0.00]
10 0.4% 0.0045%
20 0.019%

Themlumoumttormstcuosofmmuumglcfulmumywmlikely
than two failures.

We have seen that even when the undertying probability of failure-on-demand is in the
rog= 0.01 to 0.001, one feilure will be experier -ad by 1% 10 16% of SSC's in one cycle.
We bave also seen that the best estimatos of the probability of failure-on-deiand from
this cxperiesce we in the range 0.05 10 0.1, and reasonable upper bounds are 0.2 to 0.4 .



This mcans that 8 monitoring process that tricd .« ostinsic P ou tie busis of these iesults
can be incorrect by a factor of 20 to 400. This is further evidence that trying to estimate
the reliabili*y from the number of [ailures and demands is an unsuitable wsy to address

maintenagnce clTocu veucss.
Performance Criterion on Fxilures

From thus analysis it can be seen that singlc failures can castly occur given the likely PSA
mput vahues and the large number of SSC’s tha: arc being monitored. but that two fallures
should be quite rarc. This conclusion applics for s wide runge of velues of the number of
tests and IPE/PSA values of the probability of failure-on-demand. The conclusion
becomes less valid as the probability of failurc-on-demand approaches 0.1 (the chance of
two failures becomes significant), and as it decreases below 0.001 (the chance of one
fallurc becomes Icss than 1%). However, the conclusion will remain valid for a large
fraction of the SSC's in the maintenance rule.

The vouclusivu supports petfurumove criter e such s 1 leilue v vevw, 2 failwes » su
exceedance”, or “2 failures can occur, 3 failures are an cxcecdance”. The specifics of such
cntenia should rlways he checked agamst the actual [PE/PSA value and the number of
legitimate demands to be expected m one operating cycle. This is the vital lmk with the
IPE/PSA assumption. However, it must be stressed that if the critena are set accordmg to
these requirements they will remain appropriote cnteria for a wide range of vabues of the
number of demands (¢ g from 0 to more than 20 demands). There will be no added veluc
in closely monitoring the number of demands unless it exceeds a minimum of at leasi 20
(the minmmum number depends on the IPE/PSA value; for P=0.001 the mmimum would
be many hundrods of demands). Ae shown eartier in this paper, for small numbers of
demands there is no way 10 make uee of the cxact number when only 0, | or 2 failures are
likely to occur

Suminary

11 it not possible to monitor the reliability of most SSC's over 2 period as short as two
years. This is because, cven if the exact number of demands were koown, 2 result ol 0, 1,
or 2 tarlures would not permut meamngtul bounds 10 be placed on the probablity of
failurc-on-demand for the purpose of compenson with the IPF/PSA input value This
conclusion depends mostly on the low valucs of the number of failurcs invoived, and
much l¢ss on the number of demands, providing this is below about 20. The conclusion 1s
uot scnsitive 10 whether slandard deviations or confidence bounds are used. 1t is not
sensitive to the value of confidence assumed (two-nided R0Y,, and 90% bounds m the
calculations sbuve), aud Lius is uul seusitive W whether une-sided or two sided bounds
are used.



Insteed, the chance of observing 0, 1, or 2 (ailures van be calculaicd uswig the IPE/PSA
input value. and (he expected number of legitimate demands. A “ailurc criteriou should be
selocted that acknowledges thst possibly 1, or in some instances 2 failures mught occur,
consisient with the IPE/PSA inpu. valuc, but that the chance of additional failures should
be very much less. One failure can occur randomly within an operating cycle even when
preventive maintenance is performed effectively, because many factore concernmg service
conditions and rates of degradation can not be known with certainty. However, if two
failures occur, such pertormance cniena would indicaic that these failures are very
imlikely to he random events, anc probably represent & trend toward poor performance
requiring appropnaic causc analysis and corrective oction.

In most cases the estimated number of demands 1s quite sufficient for this calculation
because the above conclusions will remain true for 2 wide range of numbers of demands.
No added value is provided to the maintenance rule muniwring process by deriviug
detailed knowledge of the number of demands.
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Mr. Ray Ng, Manager , Attachment 3
Licensing and Performance Based Regulation

Nuclear Energy Institute
SUITE 300

1776 EYE ST Nw
WASHINGTON DC 20006-3706

SUBJECT: FINAL NRC STAFF REVIEW OF QUESTIONS AND ANSWERS FROM THE AUGUST 1993
NUMARC MAINTENANCE WORKSHOPS

The NRC staff has completed its review of the questions and answers documented
by NEI from the Maintenance Workshops held in Atlanta and St. Louis in August
1993. Based on the staff’s attendance at the workshops and subsequent
discussions with NEI representatives, the staff agrees that the written
answers prepared by NEI are appropriate responses to the questions from the
workshops.

The NRC staff believes that making these questions and answers available to
the industry will promote a better understanding of the maintenance rule.
However, licensees using these questions and answers as guidance should
understand that because some of the questions were very specific in nature the
answers to those questions may be very limited in their applicability to other
licensees with different plant or equipment configurations. Licensees are
cautioned to use the entirc set of questions and answers as an aid in
understanding the intent of the maintenance rule and not rely on individual
answers to provide the final determination of acceptability.

In commenting on the answers to the questions, the staff used the best
information available at the time of its review. The staff’s responses could
change as more experience is gained during the implementation of the rule.
Therefore, licensees should understand that these answers represent the
staff’s current thinking and that information gathered during future site
visits, future workshops, or other activities prior to the implementation date
of the rule, July 10, 1996, may affect these answers. Licensees who need
guidance should refer to the rule, 10 CFR 50.65, and the Regulatory Guide
1.160, which represent official NRC positions and to NUMARC 93-01, which was
endorsed by the staff in Regulatory Guide 1.160.

Licensees should note that some questions have been revised or combined with
other questions from the workshop to clarify or illustrate an issuc.
Therefore the questions may differ slightly from those asked at the workshops.
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188, 234. 68 Stal 855, 83 Sial 444, as amended
IOULC.lezmu.MﬂQ
(42 US.C. 5846) Sections 2.800-2.808 also
issued under sec. 102. Pub. L. 91-190. 83 Stal.
853 as amended (42 US.C. 4772). Sections
2.7006. 2719 also issued under 5 US.C, 554
Sections 2.754, 2.780. 2.770 also issued under §
US.C 557. Section 2790 elso issued under
sec. 103, 68 Stat. §36. as amended (42 US.C
2133} and § US.C 852 Sections 2.800 and
2.808 siso issued under 5 US.C. 553. Section
2.800 also issued under 5 U.S.C. 553 and sec.
28 Pub. L 85-256 71 Stal. 579, as amended
(42 U.S.C. 2009). Subpart K also issued under
sec. 188, 88 Stat. 965 (42 US.C. 2239} sec. 104,
Pub. L 97-425. 98 Stal. 2230 (42 US.C 10154).
Appendix A 850 issued under sec. & Pub. L
#1-580, 84 Stat. 1473 (42 US.C 2135).
Appendix B also issued under sec. 10. Pub. L.
965-240. 99 Stat. 1842 (42 US.C. 2021b et veg.).

2 Section VF. of Appendix C is
revised to read as follows:

Appondix C—Genersl Ststement of Policy
and Procedure for NRC Baforcessent Actions

V. Enforcemen! Actions * * *

F. Reopening Ciosed Enforcemeni Actions

If significant new information is received or
obtained by NRC which indicates that an
enforcement sanction was incorrectly
spphied, consideration may be givern.
dependent on the circumstances. (0 reopening
8 closed enforcement action to increass or
decrease the severity of & sanction or 10
correct the record Reopening decisions will
be made on a case-by-case basis, are
expected to occur rarely. and require the
specific approva! of the Deputy Executive
Director for Regional Operations

® B . . .

Dated st Washington. DC. this 17th day of
March 1988

For the Nuclear Regulatory Commission.
Samuel |. Chilk.
Secretary of the Cotnmission
[FR Doc. 888333 Filed 3-22-86. 845 am|
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10 CFR Poart 50

Final Commission Policy Statemant on
Maintenance of Nuciear Power Plarnts

aoency: Nuclear Regulatory
Commission.

acnos: Final policy statement.

sumsAaRY: The Commission believes
safety can be enhanced by improving
the effectiveness of maintenance
programs throughout the nuchesr
industry. The Commission is

with rulemaking consisten! with this
be! -f. This Policy Statement is being
issued to provide guidance to the
industry while the rulemaking proceeds.

EFFECTIVE DATE This Fimal Policy
Statement is effective March 21, 1988
FOR FURTHER BSFORMA TIOH COMTACT:
MW.MDim.DMdud
Licensee Performance and Quality
Evelustion, Office of Nuclear Resctor
Regulation. U.S. Nuclear Regulntory
Commission. Weshington. DC 20655,
telephone (301) 482-1004.

Policy

Backgroand
The Commission has & program o
continually evaluate the operational
performance of nuclear power plants.
Analysis of operaticnal events has
shown that, in some cases. nuclear
power plant equipment is not being
maintained at & level which ensures.
with # high of reliability, that the
equipment will perform its intended
function when required. A limited NRC
examination of nuclear power plant
maintenance bas found & wide
variation in the e iveness of these
programs. Inadequate maintens nce &t
some plants has » signific ant
contributer to plant reliability protiems
and. bence. is of safety concern. The
Commission believes safety can be
enhanced by improving the
effectivencss of maintenance programs
throughout the nuclear industry. The
Commiasion s with
rulemaking consistent with this beliel.
Thue Policy Statement is being isswed to
provide guidance to the industry while
the rulemaking proceeds.

Policy Statement

It is the objective of the Commission
that all compcnents. systems and
structures of nuclear power plants be
maintained so that plant equipment will
perform its intended funcuon when
required. To accomplish this objective,
each licensee should develop and
implement & maintenance
evaluation. and prompt repair of plant
components. systems. and structures (o
ensure their availebility.
Definition of Maiotensmos

The Commission defines maintenance
«s the te of thoos functions
required to preserve or restore safety.
reliability, and availability of plant
structures, systems. and i
not

Attachment 4

“ Activities Whick Porm the Basis of &
Meintenance Progrem.”
Maintensncs Programs

Each commercial puclear power plant
should and implement & well-
defined and ive program (o assure
that maintenance activities are
conducted (o preserve or restore the
aveilability, performance and reliability
of plant structures. systems, and
components. The program should clearly
define the ts and activities
included. as well es the management
systems used to control those activities.
Further, the program should include
feedback of specific results to ensure
corrective actions. provisions for overall
program evalustion. and the
identification of possible component or
system design problems.

Activities Which Form the Basis of a
Maintenance Program

An adequate program should
consider:

 Technology in the areas of
~—Corrective maintenance,
—Preventive maintenance.
—Predictive maintenance.,
—Surveillance;

* Engineering support and plent
modifications:

* Quality assurance and quality
control;

« Equipment history and trending

« Maintenance records:

o Managemen! of parts. tools. and
facilities:

* Procedures:

¢ Post-maintenance testing and
retur »-to-service activities:

» \\feasvres of overall program
effectiveness:

+ Maintenance management and
organization (o the areas of
M
—Scheduling.
—Staffing.
—Shift coverage.
—Resource allocation:

¢ Control of contracted maintenance
services:

* Radiological exposure coatrol
(ALARAL

« Personnel qualification and training:

¢ Internal communications between
the maintenance organizetion and plant
operations and support groups:

« Communications between plant end
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Future Commission Action mﬂuwml.dmm one engine as a failure of the other
The Commission intends this Policy ~ OPeration with the bottoming govenor  engine. This AD AD 86-10-

Statemen! to provide guidance to the
industry in improving maintenance

ams for their power reactor
facilities. The Commission will continue
to enforce existing requirements
including those that address
maintenance practices and will take
whatever attion that may be necessary
to protect health and safety.

The Commission expects to publish &
Notice of Proposed Rulemaking in the
near future that will establish basic
requirements for plant maintenance
programs. We believe that the contents
and bounds of the proposed rule wili fall
within the general framework described
in this Policy Statement.

Consideration will also be given to
industry-wide efforts that already have
been initiated. We encourage interesteJ
parties 1o provide their views on this
important subject to the Commission,
even &t this early stage of the
rulemaking process. Any notice of
proposed rulemaking that is published
will provide. of course, & period for
public comment on its contents.

Dated at Washington, DC. this 17th day of
March. 19688

For the Nuclear Regulatory Commission.
Samuel |. Chilk,
Secretary of the Commission.
[FR Doc. 88-8334 Filed 3-22-38: 8:45 am)
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DEPARTMENT OF TRANSPORTATION
Federa! Aviation Administration

14 CFR Part 39

[Docket Number B5-AME-21; Aradt. 28
5864 |

Alrworthiness Directives; Genersl
Electric (GE) CT7-5A, ~SA1, and -5A2
Turbopropeber Engines ae instalied in
Saab-Falrchild SF340A Alrcraft

AGEnCY: Federal Avistion
Administration (FAZ), DOT.
acnon: Final rule.

suMMARY: This amendment adopts @
new airworthiness directive {AD) which
requires the installation of & second
overspesd ion system on certain
GE CT? 7A series ller
engines as installed in Saab-Fairchild
SF240A sircra™. This AD also
supersedes AD 86-10-51, Amendment
39-5473 (51 FR 44438 December 8, 1956).
This AD is needed to engine
power turbine (PT) ove and
resulting unconteined { caused by
reaction of the Pl control to an

(BG) enabled.
paTes: Effective—~May 8, 1888

Compliance € ..1edule—As prescribed
in the body ¢’ the AD.

Incorpor stion by Reference—
Approve s by the Director of the Federal
Regiv' «r as of May 9, 1968.

ADLRESSES: The applicable service
bulletins (SB's) may be obtained from
Dowty Rotol Limited. Cheltenham Road
East. Gloucester, England CL2 9QH:
General Electric Company, 1000
Western Avenue, Lynn, Massachusetts
01910; and Saab-Scanis AB 3-581 88,
Linkoping. Sweden.

A copy of each SB is contained in
Rules Docket Number 86-ANE-21, in the
Office of the Regional Counsel, Federal
Avistion Administrstion, New England
Region. 12 New England Executive Park.
Burlington, Massachusetts 01803, and
may be examined between the hours of
8:00 &.m. and 4:30 p.m.. Monday through
Fridey. except F | holidays.

FOR FURTHER INFORMATION CONTACT
Barbare Garian, Engine Certification
Branch, ANE-141, Engine Certification
Office, Aircraft Certification Division,
Federal Aviation Administration, New
England Region, 12 New England
Executive Park. Burlington,
Massachuset's 01803; telephone {617)
Z73-70886.

SUPPLEMENTARY INFORMATION:. A
proposal to amend Part 30 of the Federal
Aviation Regulations (FAR) to include &
new AD requiring the installation of &
second overspeed protection sysiem on
certain GE CT7-5A series turbopropelier
engines as installed in Saab-Feurchild
SF340A aircraft was published in the
Feders! Register on October 16, 1867, (52
FR 38458).

overspeed protection
CT7-5A series turbopropeller engines as
installed in Ssab-Fairchild SF340A
aircraft. This AD also requires
tion of engine BC deactivation
in the power lever 1o
prevent an ad verse yaw in the
aircrafl that could ocour due to «

prevent the crew from misinterpreting
the uncommanded power increase of

51, Amendment 39-5473 (51 FR 44439
December 8, 1886).

Interested persons have been afforded
an opportunity to perticipate in the
making of this amendment. No
romments were received. Accordingly.
the proposal ie adopted without change.

AD 86-10-51, Amendment 38-5473 (51
FR 44439), issued November 18, 19886,
requires that the engine BC be disabled
when the aircrafi power lever is

itioned in the beta range (below

ight idle). The AD was needed to
prevent PT overspeed and resulting
uncontained failure caused by reaction
of the fuel control to an erroneous PT
speed signal during ground operstion
with the BC enabled.

AD 86-10-51 provides interim
instructions to prevent PT overspeed
and unconteined failure. Since these
instructions require special aircraft and
engine operating procedures gvhich
increase crew workload and invalidate
the constant torque on takeoff function
the FAA has determined that a second
overspeed protection system with an
improved level of safety preciudes the
need for these interim instructions and
retumns the aircraft and engine to pre-
AD 86-10-51 operation.

Conclusion

The FAA has determined tnat this
regulation affects 107 aircraft all of
which are in iance with this AD.
Therefore, | that this action (1) is
not & “major rule” under Executive
Order 12281; (2) is not a “significant
rule” under DOT Reguletary Policies
and Procedures (44 FR 11034, February
26, 197%): (3) does not warrant
preparation of a regulatory evaluation
as the anticipated impact is minimal.
and (4) will not have a significant
economic impact, positive or tive,
on & substantial number of entities
under the criteria of the Reguiatory
Flexibility Act.

List of Subjects in 14 CFR Part 39
wmwmm
Aviation safety. incorporetion by
reference.
Adoption of the Amendument

Accordingty, to the suthority
delegated to me. the Federal Aviation
Administration (FAA) proposes o
amend Part 39 of the Federal Aviation
Regulations (FAR) as follows:

PART 3% AMENOED)

1. The suthority citation for Part 38
continues o read as follows:
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