NRC INSPECTION MANUAL | QVB

I NSPECTI ON PROCEDURE 62700

MAI NTENANCE PROGRAM | MPLEMENTATI ON

PROGRAM APPLI CABI LI TY: 2515

CORNERSTONES: Initiating Events
Mtigating Systens
Barrier Integrity.

62700- 01 | NSPECTI ON OBJECTI VES

01.01 To verify that maintenance activities for structures,
systens, and conponents (SSCs) are bei ng conducted i n a manner t hat
results in the reliable and safe operation of the plant.

01.02 To suppl enent the mai ntenance rule inplenmentation
procedure (IP 71111.12) and naintenance risk assessnent and
energent work control procedure (IP 71111.13).

01.03 To perform inspections following an event caused by
mai nt enance problens or as otherw se directed by NRC managenent.

01. 04 To take a risk-informed perfornmance-based or results-
based approach to the i nspecti on of mai nt enance activities by using
pl ant or equi pment perfornmance datato focus i nspectionactivities.

01.05 To eval uat e nmai nt enance by observi ng ongoi ng nai nt enance
activities or by review ng and eval uati ng mai nt enance history and
equi prent or plant performnce.

62700-02 | NSPECTI ON REQUI REMENTS

This procedure is inplenented to independently assess |icensee
concl usi ons regardi ng extent of condition of i ssues, when sel ected
as a part of supplenental inspections using |P 95002, " Inspection
For One Degraded Cornerstone or Any Three White Inputs in a
Strategic Performance Area."

02.01 Revi ew | i censee corrective action docunentation, event
reports, plant operating history, equi pnent operating history, and
mai nt enance records to i dentify equi pment nmai nt enance probl ens t hat
may have occurred in the follow ng categories: (Particul ar enphasi s
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shoul d be pl aced on t hose SSC covered by the |i censee’ s Mai nt enance
Rul e Programin the high risk significant areas.)

a. Equipnent that has a history of recurring problens.

b. Equi prment whose failureresultedin asafety systemactuation
or plant shutdown.

c. Equipnent whose failure resulted in reduced system
capability.

02. 02 For those itens identified in section 02.01 above, for
whi ch the i nspector has determ ned that the problemmy be caused
by inadequate nmaintenance, attenpt to identify the cause by
performng sone or all of the reviews described in steps 02.02.a
t hrough 02.02.g bel ow. (If the problens are identified by the
mai nt enance rul e program then the i nspector shoul d sel ect several
licensee identified problens, such as fromLERs and fromoperating
experience, for further detailed inspection. Also, it is noted
that any "nmaintenance problent has as elenent of inadequate
mai ntenance in it.)

a. Evaluate the adequacy of pre-job planning by review ng
avai l able records or questioning responsible |icensee
personnel to determne if the Ilicensee perforned the
following pre-job planning activities:

1. Reviewed plant machinery history or industry operating
data for simlar equipnent failures.

2. Reviewed vendor technical manuals and incorporate
appropriate vendor recomrendations into nmaintenance
procedures.

3. (Obtained engineering support, when needed, to address
conpl ex mai nt enance i ssues.

4. Prepared witten procedures, where necessary, to perform
conpl ex mai ntenance activities.

5. Revi ewed post - mai nt enance and/ or post-nodi fication system
test alignnments and control for exitingthose alignnents.

6. Used fornmal root-cause anal ysi s net hods, as necessary, to
identify the causes of nmi ntenance fail ures.

7. ldentified special skills or qualifications, special
t ool s and equi pnent, or spare parts needed to performthe
mai nt enance activity.

8. Assessed the total equipnment out of service to determ ne
the overall effect on safety of perform ng the planned
mai nt enance activity.

b. Determne if the work package (work request, nmaintenance

procedure, tag-out, etc.) prepared for the nmaintenance
activity addressed the elenments |isted bel ow
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10.

11.

12.

13.

The procedure conforns to the Iicensee's adm nistrative
requirenents for format, approval, and control.

The procedure specifies post-maintenance testingthat is
appropriate for the repairs nade.

| nspection hol d poi nts, i ndependent verification points,
or appropriate peer reviews are identified in the
procedure or i n a docunented pl an and are appropriate for
the activity.

Suppl enentary reference materials, such as draw ngs and
techni cal manual s, are adequate, controlled, and up to
dat e.

The work activities are described in a | evel of detail
that is comensurate with the conplexity of the
mai nt enance activity.

Consideration is given to cleanliness requirenments and
personnel hazards such as chemcal, radiological,
tenperature, pressure, and el ectrical hazards.

Provisions for fire protection, and security are
i ncl uded.

Instructions and quality control checks are included to
verify that environnmentally qualified equipnent is
properly protected against npisture intrusion when
reassenbled and that proper EQ material, especially
el astomers, have been install ed.

Provi sions for control of equipnent, including lifted
| eads, junpers, bypasses, and nechanical blocks are
i ncl uded.

Provi si ons for obtaining formal approval fromoperations
are included, as wel |l as net hods for notifying operations
when affected systens are renoved fromservice, ready to
be restored to normal service, or if problens are
encount er ed.

Provisions for material, parts, and tool accountabilit
to ensure |l oose itens are not inadvertently left insid
equi pment after the work is conplete.

y
e

Provi sions for procedure or standard task prerequisites,
such as scaffold engi neering eval uati ons and requests,
breach of fire/air/radiation barriers, and radiation
protection requirenents, are included. Breach of
barriers may be a Technical Specification requirenent.

Repl acenent parts for a given job wll be properly
controlled and identified for its end-use (ANSI N18. 7 of
the licensee’s Topical Report, Technical Requirenents
Manual / Chapter 17 of Final Safety Analysis Report
(TRIFSAR)).
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62700

Revi ew t he conpl et ed wor k package (work request, nai ntenance
procedure, tag-out, etc.) for the selected work activity to
det er m ne whet her:

1.

10.

11.

12.
13.

Requi red adm ni strative approvals were obtained before
begi nning the work.

Techni cal Specificationlimtingconditions for operation
were nmet while the conponent or systemwas renoved from
servi ce.

Approved procedures were used if the activity appearedto
exceed the normal skills possessed by qualified
mai nt enance personnel .

Quality control (QC) inspections were nade i n accordance
with the licensee's requirenents, and QC records were
conpl et ed.

Functional testing and calibrations were conpleted and
test data was reviewed by supervision and verified to
neet al |l Techni cal Specifications and|icensee acceptance
criteria before returning the equi pnent to service.

Per sonnel who perfornmedthe tests were properly qualified
and trained for special tests.

Activities perforned by outside contractors were
controlled in accordance with the |icensee's approved
quality assurance program or a |icensee-approved QA
program commensurate with the activity.

System failures that necessitated the maintenance were
eval uated and reported in accordance with 10 CFR 50. 73,
i f required.

Corrective and preventive nmaintenance records were
updat ed, assenbl ed, and stored as part of the nai ntenance
history. Information added to industry-w de databases as
appropriate (e.g. NPRDS).

Measuring and test equi pnment (M&TE) used was identified
within calibration date imts, and appropriate for its
end- use.

Parts and materials used were identified and at | east net
t he specifications of the original equi pment. Appendi x B
requi rements were nmet or comrerci al grade dedi cati on was
conpl et ed where required.

Speci al processes were controll ed and docunent ed.
System | i neups were nmade and verified before returning
the systemto service. Retests were conpleted and any

out-of-specification test results were appropriately
addr essed.
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Determne if M&TE was appropriate for critical neasurenents
af fecting equi pnment operability. Reviewthose M&TE records
to verify:

1. The M&TE was in calibration at the tine of use.

2. The calibration of the M&TE can be traced to nationally
recogni zed standards.

3. The MRTE is properly stored, controlled, identifiedwth
a uni que nunber, and | abeled with calibration status.

4. MTE is calibrated against standards that have an
accuracy that is better than or equal to the instrunent
bei ng cal i brat ed.

Review the calibration records for safety-related plant
instrunents, preferably those associated with the sel ected
mai nt enance activity. Include at |east one instrunment that
was not specifically required to be calibrated by technica
specifications (TS), but was relied wupon during the
performance of a TSsurveillance test. Verify the foll ow ng:

1. The instrunment calibration history is kept up to date.

2. The calibration of these instrunents is traceable to
nationally recognized standards and the calibration
accuracy ratio is in accordance with generally accepted
i ndustry standards.

3. The person who calibrated these instrunents is clearly
identified and qualified to performthe calibration.

4. An approved procedure was used to perform the
cal i brati on.

Revi ew the preventive maintenance program and verify the
fol |l owi ng:

1. Preventative mai ntenance (PM activities are perforned as
schedul ed. When not perfornmed as schedul ed, nanagenent
controls are foll owed to defer and/ or reschedul e t he PM

2. Equipnent failures should be evaluated to determne if
the preventive mai ntenance program could be changed to
prevent future failures.

3. Preventive maintenance procedures are avail able and are
sufficiently detail ed.

4. Alubrication control systemis avail abl e and kept up to
dat e.

5. Preconditioning equi pnment prior totestingis controlled
and does not ensure success of testing.
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g. Check whether the |icensee has appropriately considered the
prioritization, timng of repairs, and nmanagi ng of
mai nt enance work itens backl og.

02. 03 Sel ect a nunber of corrective and preventive nai nt enance
activities that are in progress, preferably those that are rel ated
to probl emconponents or systens. For the maintenance activities
sel ected, verify the foll ow ng:

a. Mintenance personnel assigned understand the scope of the
t ask.

b. Applicable parts of itenms 02.02.b and 02.02.c are satisfied
for the work in progress.

c. The mai ntenance personnel are qualified for their respective
t asks.

d. Supervisory oversight of the work is adequate.

e. QC personnel assigned are know edgeabl e of the task.

f. Apparent cause of failure appears to be addressed by
appropriate corrective action, including nmeasures to prevent
recurrence.

g. Personnel are follow ng up-to-date procedures.

h. Appropriate health physics support avail abl e.

62700-03 | NSPECTI ON GUI DANCE

Ceneral CGui dance

Use this procedure in conjunction with the requirenents of the
mai nt enance rule, 10 CFR 50.65 (see IP 62706, 1P71111.12 and IP
71111. 13 when inspecting those activities associated with SSCs
identified as having poor performance by the |icensee’s nonitoring
program See |IP 62706 for additional details on cause
determ nati on anal yses, corrective actions, goal setting and
nmoni toring needed to i nprove SSC performance. The results of risk-
i nformed, performance-based inspections nmay reveal nmaintenance
program i npl enent ati on concerns.

Eval uate the significance of the event, performance of safety
systens, and actions taken by the |icensee. Det er mi ne whet her
goal s established for the performance of SSCs are commensurate with
safety, and where practical, industry-w de experience was appli ed.

Data coll ection should be directed to those neasures related to

safety-significant aspects of the maintenance process, including
det er mi ni ng whet her goal s established for the perfornmance of SSCs
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are comensurate with safety, and whet her practical industry -w de
experi ence was appli ed.

As appropriate, review provisions established to track
unavail ability tinme, and evaluate nmaintenance activities for
identification of maintenance preventable functional failures as
defined in Regulatory Guide 1.160 revision 2 and NUMARC 93-01
Revi si on 2.

The i nspect or shoul d be awar e t hat addi ti onal gui dance i s avail abl e
for eval uating any human performance probl ens observed during the
i nspection. [P 71841 and Hunan Perfornmance | nvestigati on Process
(NUREG CR 5455) provide additional guidance.

I nspection requirenents listed in Section 62700-02 describe the
mai ntenance elenents to be considered by the inspector in
conpl eting this aspect of the i nspection programand in arriving at
conclusions with regard to the objectives of the inspection
procedure. Depending on the inspection entry point, i.e., the
reason t he managenent has invoked the use of this IP, IP sections
may be used to concentrate on featured results-based activities.
Addi tional specific guidance is described bel ow

As wth all inspection procedures, the inspector is not required
toconplete all the inspectionrequirenents listedin 02.01, nor be
limted to those inspectionrequirenents. The inspector may choose
to explore any aspect of nmintenance that appears to warrant
further review

Speci fi c @i dance

The specific guidance |isted bel owprovi des additional information
intended to clarify the inspection requirenents listed in
par agraphs 02.01, 02.02, and 02.03. The designations used bel ow
correspond to the letters used in paragraph 62700-02 (i.e.,
paragraph 03.01 provides specific inspection guidance for
I nspection requirenment 02.01). The inspection shall enphasize
reviewing those activities associated with SSCs identified as
havi ng poor performance by the |icensee’'s nonitoring program
established to conply with the requirenents of the maintenance
rule, 10 CFR 50.65 (see IP 62706, |1P71111.12 and IP 71111.13).

03.01 The nunber of equi pnent mai nt enance probl ens sel ected for
review by the inspector will depend on the nunber of inspection
hours allotted for the task by regi onal nanagenent and the scope
and conplexity of the maintenance tasks selected for review. The
i nspector will focus the inspection on what appears to be t he nost
severe problem area and continue until the problem has been
resolved. The inspector will then focus on the next problem area
until that is resolved satisfactorily. There is no m ni nrumnunber

of probl ens that nust be i nspected during each i nspection. If the
i nspector identifies a problemthat cannot be resol ved during the
pl anned inspection period, the inspector wll advise regiona

managenent that additional inspection hours should be allotted to
resol ve the issue.
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03. 02 If the plant equipnment perfornms reliably and remains
capabl e of performng its intended functions, there may be no need
for the inspector to further examne the |icensee's program or
procedures by performng steps 02.02.a through 02.02.f. The
I nspector should perform only those steps that are appropriate
consi dering plant and equi pnent reliability.

a. Licensees are not required to performall of the activities
listed in section 02.02.a (1-6) as part of the pre-job
planning for all rmaintenance activities. However, the
I nspector should expect that the |icensees had perforned
those pre-job planning activities that were appropriate
considering the conplexity and scope of the nmaintenance
activity.

a.1l No inspection guidance.
a.2 Wile it is required for licensees to obtain and review

vendor technical information, it is not required that al
vendor recommendations be incorporated into the |licensee's

mai nt enance program If the licensee determnes that a
vendor recomendation is not appropriate, the |Iicensee may
decide to disregard it. However, if equi pnment problens

result in unacceptabl e | oss of essential function, determ ne
if vendor recommendations that could have precluded the
probl ens were adequately i nplenented. Sal em Readi ness
Assessnent Team |Inspection report 50-311/97-80 provides
exanpl es of potential vendor manual focal points. [Sections
3.3.5 and 3.4.5: are available on the external NRC web site]

Verify that the |icensee has established an adequat e vendor
interface program Additional information onthis subject is
provided in Generic Letter 90-03, "Relaxation of Staff
Position in Ceneric Letter 83-28, Item 2.2 Part 2, ‘Vendor
Interface For Safety-Rel ated Conponents,' dated March 14,
1990. "

a.3-8 No i nspection gui dance.

b. Licensees are not required to address all of the elenents
listed insection 02.02.b (1-11). The work package shoul d be
tailored to the conplexity and scope of the maintenance
activity. The inspector should expect that the appropriate
el ements were addressed by the |icensee.

To assess the general control of maintenance activities, the
scope of work packages revi ewed can be expanded outside the

itens identified in 02.01. It is not necessary to review
each work package selected against each of the criteria
specified. It is left tothe discretion of the inspector to

ensure that a sufficient nunber of work packages are checked
to devel op sone confidence that the individual attributes
specified are being adequately addressed by the |icensee.
Because of the admi nistrative conplexity of mai ntenance work
packages, avoi d enphasi zi ng nonrecurring mnor adm ni strative
deficiencies, such as mssing dates and inconplete forns.
These m nor issues nust be brought to the attention of the
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b.2

b. 3-
b.6

| ssue

i censee but should not distract the inspector from
evaluating the overall effectiveness of the I|icensee's
mai nt enance activities.

Regul atory CGui de 1. 33 provi des exception for the generation
of mai ntenance procedures for activities such as gasket
repl acenent, troubl eshooting of electrical circuits, etc.
This is based on the assunption that these activities are
part of the basic skills possessed by qualified nmaintenance
personnel. The |icensee shoul d have gui dance as to the | evel
of detail required for steps in a nmaintenance procedure.
Site maintenance training and adm nistrative procedures
shoul d define what is "skill of the craft.” This witer’s
gui dance shoul d have several sources of input such as |INPO
and/or EPRI. ANSI N18.7, Section 5.0, and the licensee’'s
Techni cal Specifications have general procedure content
requi rements. Basic skill failures should be investigated as
mai nt enance trai ning programissues.

As specified by the |licensee’s procedures, appropriate post
mai ntenance or nodification testing wll be perforned.
Exanpl es of required testing are: replacenent conponent and
wel d testing should be in accordance with t he code of record,;
nodi fications may require revised code of record testing;
preservice and/or |Inservice (ISI and IST) tests nmay be
requi red under ASME Code Section XI wth possible code
exenptions; augnmented ISl testing may be required due to
commtnents; and functional tests should be detained in the

wor kK packages. |n sone instances, the standard conponent or
systemsurveillance tests nmay not be sufficient to establish
functionality (e.g., on a punp inpeller or casing
repl acenent) . Special test prerequisites and system

al i gnments should be detailed in the package.
5 No i nspection gui dance.

Wrk controls should have specified or general site
procedures should account for foreign material exclusion,
chem cal controls, and hazard checks. The general site
instructions are often required to be in the work packages as
standi ng, standard witten instructions (to reduce a nenory
burden). Foreign material controls should be clear in their
intent to prevent material entry. I nspections such as
quality control hold points for cleanliness should occur
prior to closure of boundaries (e.g., valve or punp
reassenbly). Chem cals should be clearly narked and
controlled fromuse in specific applications (e.g., halide
containing water or cutting fluids should not be used on
primary internals or stainless steels). Zero power checks
shoul d be standard training or a standing instruction prior
to performance of electrical work.

No i nspection gui dance.
The June 1984 AEQD report, AEQD/ C402, "Operati ng Experiences

Rel ated to Mdisture Intrusion in Electrical Equipnment at
Commerci al Power Reactors," studied failures of environmen-
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b. 9-

tally qualified electrical devices inmld environnents. In
nost cases these failures resulted from noi sture intrusion
that was often caused by inproper reassenbly of enclosures
fol | ow ng mai nt enance or surveillance activities. Therefore,
mai nt enance prograns should include adequate controls to
ensure the restorati on of vapor barriers, gaskets, and seals
to an environnentally qualified condition.

13 No inspection guidance.

c.1-4 No i nspection gui dance.

c.5

c. 8-
c.11

c.12

As required by ANSI N45.2 and N18.7 (from the licensee's
Techni cal Requi renents Manual / FSAR), testing and its status
shal | be controlled. Test equi pnent and i nstrunents specific

for the testing should be clearly identified. Test
acceptance criteria shall be in the package along with sign
off |l ocations and appropriate review requirenents. Test

deficiencies shall be properly evaluated generally through
the corrective action program Equi pnment status should be
known and docunented prior to return to service.

No i nspection gui dance.

Depending on the entry point to this 1P, contractor
activities that are under 10CFR50, Appendix B, and the
licensee’s Quality Assurance Program may require detail ed
i nspecti on. See licensee’s TR/ FSAR for the original
standards’ requirenents. Exanpl es of contractor contro

probl ens are described in various Information Notices, such
as I N 94-13 (though supplenent 2) and I N 80-26.

10 No inspection guidance.

Repl acenent parts, whether purchased, manufactured, or
fabricated, should at | east neet the specifications and
requirenments of the original equipnent. |In sone cases,
however, reanal ysis of accident conditions may result in
nore severe environnental conditions than those to which
the origi nal equi pnment was procured. This would require
t he upgrade of replacenent parts to withstand the nore
severe environnental conditions. Therefore, ensure that
t he docunent ed basi s for the environnental qualification
of repl acenent parts correctly reflects the environnental
conditions resulting fromthe revi sed acci dent anal ysi s.

-13 No inspection guidance.

d.1-3 No i nspection gui dance.

d. 4

62700

Cal i bration of M&TE shoul d be agai nst standards that have an
accuracy of at least four tinmes the required accuracy of the
equi pnment being calibrated or, when this is not possible,
have an accuracy that assures the equi pnment being cali brated
will be within required tolerance and that the basis of
acceptance i s docunented and approved.
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e. Assistance in selectingtheinstrunment records to be revi ewed
can be gotten fromthe |icensee's quality list, from the
instrunent index, or through personnel interviews. The
instrunents selected should be considered to be safety-
rel ated based on their function rather than the fact that
they provide a safety-rel ated pressure boundary, such as for
an ASME Code cl ass piping system

f-g. No i nspection gui dance.
03. 03 The inspector wll consider safety significance when
selecting maintenance activities for observation. Choose

conponent s t hat have had probl ens or activities, such as i nadequate
trai ning or procedures, that have resul ted i n mai nt enance probl ens.
Eval uate the rate of failures, not just the nunmber of failures.
The plant-specific probabilistic risk assessnment (PRA) or
i ndi vi dual plant exam nation (1 PE) can provide information on the
ri sk significance of plant equipnent.

a-c. No inspection guidance.

d. Adequate supervision by experienced personnel of mai ntenance
work in progress is considered to be an essential el enent of
an effective mai ntenance program Through interviews with
supervisory and nonsupervisory rmaintenance personnel
det er m ne whet her mai nt enance supervi sors, such as forenen,
have enough tinme avail abl e to supervi se work i n progress and
whet her t he i nt ended anount of supervisionis actually taking
pl ace.

e- h. No i nspection gui dance.

62700- 04 RESOURCE ESTI MATE

The resource estimate for this inspection procedure s
approxi mately 64 hours of direct inspection effort.

62700- 05 REFERENCES

U. S. Code of Federal Regul ations, "Requirenents for nonitoringthe
effectiveness of maintenance at nuclear power plants,” 10 CFR
50. 65.

U.S. NRC, "Minitoring the Effectiveness at Nucl ear Power Pl ants,"
Regul atory Cui de 1.160.

Nucl ear Managenent and Resources Council, "Industry Guideline for
Monitoring the Effectiveness of Mintenance at Nuclear Power
Pl ants, " NUMARC 93-01.

ANSI 18. 7/ ANS 3.2, "Adm nistrative Controls and Quality Assurance
for the Operational Phase of Nucl ear Power Plants”

END
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