NRC INSPECTION MANUAL NMSS

I NSPECTI ON PROCEDURE 88103

MAI NTENANCE OBSERVATI ONS
PROGRAM APPLI CABI LI TY: 2630

88103-01 | NSPECTI ON OBJECTI VE

To ascertain whether the facility isinplenmentingaprogramrelating
to mai ntenance activities that is in conformance with Techni cal
Saf ety Requirenments (TSRs), regul atory requirenments, comritnents in
the application, and industry guides or standards.

To verify that mai ntenance activities for Q AQ and other safety
significant structures, systens, and conponents (SSCs) are being
conducted in amnner that resultsinreliablesafe operation of the
pl ant and pl ant equi pnment.

88103-02 | NSPECTI ON REQUI REMENTS

02.01 Corrective Miintenance Program For the facility's
corrective maintenance program verify that:

a. Witten procedures have been established for initiating
requests for routine and emergency mai ntenance.

b. Criteriaandresponsibilities have been established for review
and approval of maintenance requests, including energency
mai nt enance requests.

c. Criteriaandresponsibilities have been establishedthat form
t he basis for designating the activity as safety rel ated or
not safety rel ated.

d. Criteria and responsibilities have been designated for
performance of inspections of maintenance activities.

e. Provisions and responsibilities have been established for the
i dentification of appropriateinspection hold points rel ated
to mai ntenance activities.

f. Methods and responsibilities have been designated for

perform ng functional testing of SSCs after nmai nt enance wor k
and/ or before their being returned to service.
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Adm ni strative controls for mai ntenance activities require
that the followi ng records will be prepared, assenbl ed, and
reviewed for transfer to records storage:

1. approvals of maintenance requests

2. identification of the personnel who performed the
mai nt enance task

3. identification of the personnel who inspected the
mai nt enance wor k

4. cause of the mal function or failure that necessitated the
mai nt enance wor k, i ncl udi ng generic inplications of the
failure

5. description of the corrective action taken

6. identification of the post-naintenance functional testing
perfor ned

7. identification of per sonnel who performed the
post - mai nt enance testing

8. identification of replacenent parts or materials used

9. identification of test and neasuring equi pnent used

Responsi bil ity has been establi shed to assenbl e and revi ewt he
records identifiedin02.01.g.1 above, for transfer torecord
st or age.

A program has been established for review ng conpleted
corrective mai ntenance records to assess t he adequacy of the
preventive nmaintenance program to identify repetitive
failures of parts and conponents, and to identify design
defi ci enci es.

Responsi bilities have been assi gned to ensure i npl enent ati on
of records review identified in 02.01. h above.

Work control procedures have been established to require
speci al authorizationfor activitiesinvolvingwelding, open
flame, or other ignition sources and to take cogni zance of
near by fl ammabl e materi al, cable trays, or critical process
equi prment .

Wor k control procedures have been established to require a
firewatch, with capability for conruni cationwith the control
room if an activity identified in 02.01.k above is to be
perfornmed inthe proximty of flamrabl e material, cable trays,
or vital process equi pnment.

Revi si ons to TSRs, nucl ear criticality safety
eval uati ons/ approvals (NCSE/As), and other application
requi renents have been incorporated into procedures and
included in the master program
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02.02 Equi pnent Control Program Verify that nethods and
responsi bilities for equi pment control have been cl early defi ned.
Specifically verify that:

a. Procedures have been established to specify that the operating
staff grants perm ssion to rel ease equi pnment or systens for
mai nt enance.

Before granting perm ssion for renoval of equipnent for
service, the operating staff isrequiredto verify that the
equi pment or systemcan be rel eased wi t hout vi ol ati ng TSR or
NCSA/ Erequirenments. Additionally, the staff shall determ ne
how | ong t he equi prment nay be out of service. Ganting of
such perm ssion shall be docunented.

b. Equipnment that is environnmentally qualified should be
identifiedas such before nai nt enance and sufficient controls
should exist to ensure it is returned to that status on
reassenbly.

c. \When testing of redundant conponents or systens i s required
by TSRs or NCSA/ Es, such testing shall be docunented.

d. The status of equipnent and systenms wll be clearly
identified.

e. Procedures have been establ i shed and responsi bility has been
assi gned for determ ni ng when i ndependent verification has
been i npl emented correctly.

f. Procedures and responsibility have been established for
returning equi pment to service.

g. Revisions to TSRs and NCSA/ Es have been incorporated into
procedures and included in the master program

02.03 Preventive Miintenance Program Verify that a witten
prevent ati ve mai nt enance (PM programfor Q AQ and other safety
rel ated SSCs has been established to include:

a. Responsibility for the program
b. Master schedule for preventive maintenance.

c. Docunentation and review of conpletion of preventive
mai nt enance activities.

d. Responsibilities and nethods for establishi ng PMfrequenci es.

e. Responsibility for periodic upgrading based on system or
conponent fail ures.

f. Methods for incorporatingrevisionsto TSRs and NCSE/ As i nto
procedures and the master program

02. 04 Speci al Processes Program
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a. Verify that adm nistrative controls for speci al processes have
been established as foll ows:

1. arequirenent that only qualified procedures will be used

2. arequirement that only qualified personnel will be used

3. arequirenent that a current file of special processes
wi |l be maintained to include qualification records of
procedur es and personnel

4. criteria to establish when the use of nock-ups or ot her
special training will be required

b. Verify that responsibilities have been assi gned to ensure that
therequirenmentsidentifiedin02.04.aw |l be acconplished.

02. 05 Cleanli ness Controls Program

a. Verify that procedures have been devel oped for cl eani ng safety
rel ated conponents and systens.

b. Verify that procedures have been established f or mai nt ai ni ng
the cleanliness of previously cleaned systens.

c. Verify that the cleanliness classifications of plant systens
have been establi shed.

d. Verifythat responsibilities for inplenentingtherequirenents
of 02.05.a and b have been established.

02. 06 Housekeeping Controls Program Verify that adm nistrative
controls and responsibilities for general housekeepi ng have been
establ i shed to incl ude:

a. defining housekeeping zones

b. controlling housekeeping during work activities
02. 07 Maintenance I nspection Activities. Verify by maki ng observa-
ti ons, conducting reviews, and intervi ewi ng mai nt enance personnel,

that the facility's mai ntenance activitiesresult inthereliable
operation of plant SSCs and are perforned in accordance with

regul atory requirenments. I nspect day shift and back shift
mai nt enance activities and attenpt to bal ance the i nspecti ons anong
the various functional areas (i.e., mechanical, electrical

i nstrunent and control).

I nclude a periodic (approximtely every other nonth) indepth
exam nati on of a planned nmaj or mai nt enance activity to assess t he
mai nt enance process fromits inception to its conpletion.

a. To ensure mai ntenance of SSCs was effective, verify that the
facility:

1. Ensured the operability of plant systens and conponents
after the conpl eti on of naintenance.
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2. Properlytested and cali brated equi pnent before returning
it to service.

3. Properly returned to service any equipnent being

mai ntained and its associated system including
i ndependently verifying the alignment of valves and
br eakers.

4. Properly reassenbled electrical equipnent that is
environnental ly qualified after conpl eti ng mai nt enance,
surveill ance, and testing.

5. Usedcorrect parts and tools.

6. Fulfilled the requirenments for inspections and tests as
requi red by applicable Anerican Soci ety of Mechani cal
Engi neers (ASME) Codes for code repairs and repl acenents.

7. Used approved procedures that —given the skills of the
wor kers involved —were adequate to achi eve desired
results: incorporated appropriate reconmendati ons of the
equi pnment vendor: and addressed special mintenance
activities (including energency conti ngenci es) such as
using a freeze seal or plug. Procedures included
appropriate quality control or i ndependent verification
hol d poi nts where necessary to ensure that critical work
steps were performed adequately.

8. Ensured that workers, including contractors, received
sufficient training to ensure that the mintenance
activity was conpleted satisfactorily. Ensured that
trai ning addressed actions to be taken in the event of
ener genci es such as freeze seal failures.

9. Ensured that contract workers received a |evel of
supervi si on and qual ity assurance noni tori ng equi val ent
to that afforded facility workers.

10. Periodically reviewed the equipnment history and
mai nt enance records for safety significant plant
equi pnment, to identify repetitive failures or other
adverse trends that nmay indicate ineffective or
i nadequat e mmi nt enance. Updated the equi pnment
mai nt enance history and performance trend records to
reflect the maintenance activity.

b. Verify the followi ng activities were conducted in a manner
sufficient to ensure the safety of personnel and prevent
danmage to plant SSCs:

1. otained approval s and determ ned t hat appropri ate safety
t agout boundari es were established beforeinitiatingthe
work. The operations department and the maintenance
wor kers communi cated appropriately throughout the
mai nt enance activity.
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2. Established and i npl enent ed appropriate ignition, fire
preventi on, and personnel safety controls.

3. Established and inplenented adequate radiological

control s, including radiation work permts and
appropriate as-low- as-reasonably-achi evable (ALARA)
revi ews.

c. Verify that the following activities were conducted in a
manner sufficient to ensure adequate control of plant risk
and, where appropriate, conpliance with TSR and/ or NCSA/ E
requi renents:

1. TSRIlimtingconditions for operation (LCO were net. |If
the LCO was entered to perform el ective maintenance,
verify that unavailability of equipnment taken out of
servi ce was not excessive and that activities were given
appropriate priority.

2. Systenms and their redundant trains were operable in
accordance with TSR and NCSA/ E requirenents.

3. Adequate operations oversight was provided for
mai nt enance or nodification activities performed on or
near equi pment that is still in service. Contingency
gui dance was provided to operations personnel when
sensitive maintenance activities were being perforned.

02. 08 Maintenance Prioritization. Reviewoutstanding|job orders
to ensure that the backlog of Q AQ and other safety related
mai nt enance activities is being appropriately managed.

02.09 Ef f ecti veness of Facility Controls

a. Evaluate the effectiveness of the facility's controls in
i dentifying, resol ving, and preventi ng probl ens by revi ewi ng
such areas as corrective action systens, root cause anal ysi s,
safety commttees, and self assessment in the area of
mai nt enance.

b. Determ ne whether there are strengths or weaknesses in the
facility's controls for theidentificationandresolution of
the reviewed issues that could enhance or degrade plant
operations or safety.

88103-03 | NSPECTI ON GUI DANCE

Gener al Gui dance

The objectives and key ingredients of an acceptable plant
mai nt enance programare di scussed in Section 5.2.8 of ANSI 3. 2-1994.
The inspection requirenments identified in this procedure are
primarily based on the gui dance contai ned therein. The applicant's
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commitnments relativetothis standard and ot her standards shoul d be
reviewed to establishinspectionacceptance criteria. The gaseous
di ffusion plants have conmmtted to specific portions of ANSI 3. 2-
1994, as describedinthe application. Only inspection gui dance not
contained in Section 5.2.8 of ANSI 3.2 is provided bel ow.

The inspector's goal is to observe a few routine maintenance
activities each nonth and performan i n-dept h exam nati on of a maj or
mai nt enance activity on a periodi c basi s using the guidanceinthis
i nspecti on procedure. |nclude observing sone back shift nmai nt enance
activities, when appropriate. Do not observe an insignificant
mai nt enance activity just to neet the above stated goal. If the
facility is not perform ng significant maintenance activities,
perform other inspection activities.

Consi der safety significance when sel ecti ng mai nt enance activities
for observation. Choose conponents t hat have experi enced probl ens
or activities, such as i nadequate trai ning or procedures, that have
resulted in mai ntenance probl ens. Evaluate the rate of failures,
not just the nunmber of failures.

| nspection Priorities

Concentrate on inspection of mai ntenance activities  rather thanthe
programor procedures. The inspector may deci de to observe only
sel ected portions of mai ntenance activities. In those instances,
t he i nspector may wi sh to di scuss themw th mai nt enance per sonnel
to obtain informati on about aspects of the job that the i nspector
di d not observe, including radiological controls, fire prevention
controls, and materials used. Question maintenance personnel to
determineif they arefamliar with their assi gned nai nt enance t ask.
| f the mai ntenance activities are perfornmed efficiently and the
pl ant equi pment perfornms reliably and i s capabl e of performngits
i ntended functions, the facility's program and procedures wl |
li kely be adequate. Therefore, there may be no need for the
i nspector to further examine the facility's process or procedures.
However, i f the i nspector notes probl ens during the observati ons or
i f plant equi pnent i s not sufficiently reliable (or not maintai ned
operabl e), the inspector may wishto exaninethe facility's program
processes, and procedures to determ ne the cause of the problens.

Troubl eshooting Activities

Peri odi cal |l y observe "Troubl eshooti ng" activities. While observing
t roubl eshooting activities, give particular attentiontothe use of
jumpers and the possibility of LCO violations. Verify that
equi pment was not renoved fromservi ce wi t hout proper authori zati on,
that the activity was appropriately controlled, that the activity
was successfully conpl eted, and that the equi pment was properly
restoredtoits normal configurationafter conpletingthe activity.

The facility is expected to have general procedures to control
t roubl eshooting activities such as renoval and return of equi pnent
to service, use of lifted | eads and junpers, and post activity
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testing. Al t hough the facility should have a procedure that
addresses the general plan of the troubl eshooting activity, it is
not al ways necessary that all the steps perfornmed as part of a
t roubl eshooting activity be defined in a step-by-step procedure.

Post - mai nt enance Verification

Verify that SSCs returned to service after the performance of
mai nt enance are capabl e of perform ng their i ntended function. This
can be acconplished by:

! Cbserving t he equi pnent i n operation (instrunment respondi ng
to changes in plant conditions).

Cbserving the tests perforned on the equi pnent, providingthey
are performed with the systemin a normal |ineup.

| ndependently verifying the alignnment of valves and
swi t ches.

Verifying that the applicable TSRor NCSA/ E surveill ance tests
are re-perfornmed after the mai ntenance activity is conpl ete.

Engi neeri ng Support

Verify that the facility has provided an appropriate |evel of
engi neeri ng support for mai ntenance activities. Not all maintenance
activities require engineeringinvolvenent, but tinely engineering
support shoul d al ways be avail abl e to t he nai nt enance staff. Areas
where engineering can provide valuable assistance include:
evaluating when a repair would constitute a design change
speci fying repl acenment parts; perform ng root cause anal yses; and
eval uati ng performance trends. Del ays inrespondingto requests for
support, repetitive equi pnent failures, and superficial root cause
anal yses coul d indicate inadequate engi neering support.

Speci fic Gui dance

03.01 Corrective Miintenance Program

g. Therequirenents for devel opi ng and mai nt ai ni ng mai nt enance
records are discussed in Section 3 of the TSRs, Section 6 of
t he Saf ety Anal ysi s Report (SAR), and Section 5.2.15 of ANSI
3.2-1994.

k. Regulatory Guide (RG 1.120, and the SAR referenced fire
protection program identify fire protection/prevention
requirenents that should be included in work control
procedures for maintenance activities.

Records of these activities may be docunented in the
mai nt enance procedures, on the work request or troubl e ticket,
or in other docunents. The inspector should establish that
t he syst emdevel oped by t he appl i cant provi des for generation
of the required records in sone manner.
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03. 02 Equi pnent Control Program Section 5.2.6 of ANSI 3.2-1994
provi des gui dance relative to equi pnent control.

03.03 Preventive M ntenance Program Lubricants, filters, and
ot her expendabl es should be clearly identified.

03.04 Special Processes Program Section 5.2.21 of ANSI 3. 2-1994
provi des gui dance rel ative to control of special processes. NQA-1,
1989, and the plant Quality Assurance Pl ans provi de gui dance and
state requirenents relative to qualification of personnel
responsi ble for inspection and testing activities.

03.05 Cleanliness Controls Program ANSI N45.2.1-1976 and NQA- 1,
1989, provi de guidance relativeto cleanliness of fluidsystens and
conmponents.

The facility shoul d establ i sh standard fl ushi ng procedures, identify
aut hori zed sol vents, and provi de ot her gui dance as necessary to
establish and maintain the required degree of cleanliness of
saf ety-rel ated conponents and systens.

03. 06 Housekeeping Controls Program ANSI N45.2-1973 and NQA-1
provi de gui dance relative to general housekeepi ng requirenents.

03. 07 Mintenance I nspection Activities. Be aware that the scope
of SSCs i ncluded inthese inspections includes safety-rel ated SSCs
as wel | as non-safety-rel ated SSCs t hat nay be needed to sati sfy NRC
regul atory requirements or facility conmtments. The particul ar
SSCs may vary depending on the site. Select SSCs for inspection
based on discussions with facility personnel and a review of
facility comm tnents.

The intent of the periodic indepth inspection is to provide an
overal | assessnent of the effectiveness of the mai nt enance process,
and t o suppl enent t he routi ne mai nt enance observati ons. The i ndepth
exam nation w || inspect the mai ntenance activity fromits i nception
to its conpletion. This would include the activity (e.g., hot
bearing, high vibration, engi neeringrecomendation) that initiated
t he mai nt enance acti on, mai ntenance pl anni ng, mai nt enance work,
restoration of the system and post-nmaintenance testing.

a.l To assess the operability of the system and conponents
sel ected, review and assess the material condition, the
avai lability of the system safety features, andtheresults
of surveillance and post mai ntenance tests. The list of
out st andi ng work requests will hel p assess the operability of
equi prment .

a.2 Determine that in testing equipnment, the facility tests
i nportant attributes of the equipnent that may have been
affected by the mai ntenance, and not just those that are
tested by perform ng the surveillance test requiredinthe TSR
or NCSE/ As. Verify that post-mai ntenance test deficiencies
are appropriately eval uated and corrected before returningthe
equi pment to service. Post - mai nt enance testing and TSR
surveillance testing are usually two di stinct activities. |If
only the TSR surveillance i s used after mai ntenance, then a

Issue Date: 12/30/96 -9- 88103



88103

close exam nation that the attributes of the equipnment
af fected by t he mai nt enance activity have been tested by t he
TSR surveillance is appropriate.

Determ ne that activities for returning equi pnent to service
foll owthe gui dance provi ded by the staff i n NUREG 0737, Item
|.C.6, "Guidance on Procedures for Verifying Correct
Performance of Operating Activities."

Determ ne that maintenance activities include adequate
control s to ensure that vapor barriers, gaskets, and seal s are
restored to the environnentally qualified condition.

Verify that the repl acenment parts are either identical tothe
original part or that the substitute part had a proper
engi neeri ng eval uati on and has been found to be a suitable
substitute. Care nust be takento ensure that any repl acement
conmer ci al grade hardware neets ori gi nal design requirenents

(i.e. strength, corrosion resistance, etc.). Verify that
special tools (such as torque vvrenches) were used where
specified in the maintenance procedures or design

speci fications.

| f the equipnent is subject to the ASME codes, then any
mai nt enance activity perfornmed on t he equi pment nay voi d t he
results of ASME code tests or inspections. The facility nust
ensure that appropriate ASME code pre-service or in-service
tests are re-performed as necessary to ensure code
requi renents are mai ntai ned. Determneif the equi pment being
mai ntai ned is subject to the ASME codes by review ng the
facility testing prograns. Verify that any requi red ASME code
pre-service or i n-service inspections or tests were perforned
as part of the mai ntenance activity. This couldinclude, for
exanpl e, testingtore-establish baseline data follow ngthe
over haul or repair of a code punp or a UF, cylinder.

Al t hough it is appropriate for the facility to obtain and
revi ewvendor technical information, it is not requiredthat
al | vendor reconmendations be incorporatedintothefacility's
mai nt enance program |If the facility determ nes that a vendor
recommendationis not appropriate, the facility may decideto
di sregard it. However, if equipnent problenms result in
unaccept abl e | oss of essential functi on, determ neif vendor
recomendat i ons t hat coul d have precl uded t he probl ens were
adequat el y i npl ement ed.

Det er m ne that: adequat e enmer gency conti ngency procedures are
avai l abl e inthe event of freeze plug failure; maintenance and
operati ons personnel have been trained in the use of these
procedures; and, that personnel at the site of the freeze pl ug
mai nt ai n adequate comruni cation with the control room

Some speci al processes such as non-destructive exam nati on and
wel di ng have formal qualification requirenents. If the
mai nt enance task bei ng revi ewed i nvol ves these activities,
verify that the personnel performng the activity are
gualified. O her mai ntenance activities such as use of freeze
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pl ugs may or may not have specific qualificationrequirenents.
Questi on mai nt enance supervi sors or managenent to determ ne
i f they have established any qualification requirenents for
t he mai nt enance task being reviewed. |f they have, verify by
reviewing qualification records, or by questioning the
mai nt enance personnel performng the task, that these
qual ification requirenents have been net.

a.9 Contract personnel nust conformto equi val ent requirenents as
do pl ant mai nt enance personnel. Contract personnel who wor k
directly for regul ar plant staff mai ntenance supervi sors are
subj ect to oversight under the facility's established quality
assurance program However, the facility may al so contract
Wi t h out si de vendors to conpl ete specific tasks and to provide
their own quality assurance program |In those cases, the
facility nmust verify that the contractors have an adequate
gqual ity assurance program Ensure that the facility has
audi ted the contractor's qual ity assurance programand t hat
the facility has determ ned that the contract personnel are
following their own quality assurance requirenents.

a. 10 Whi Il e conducting nmonthly observati ons of maintenance
practices, review engineering support, root cause
anal ysi s, and equi pment performance trends. Toidentify
weaknesses i n t hese areas, exam ne equi pnent and mai nt -
enance hi story records and ot her appropriate records such
as facility event reports for indications of repetitive
failures, inadequate root cause determ nations and
ineffective corrective action inplenentation.

Also verify that the facility's engineering staff hel ped
resol ve technical probl ens (where necessary) encountered whil e
perform ng mai nt enance activities and that the mai ntenance
activity does not constitute an unauthorized desi gn change.

b.1 Attenpt to verify that nmai nt enance personnel have adequately
coordi nated the work wi t h operations personnel. Verify that
t he mai nt enance per sonnel have obt ai ned t he necessary appr oval
fromt he operations departnent (such as the buil di ng or pl ant
shift supervisor) onthe work package or procedure prerequi-
site. Question the on-shift plant operating crewto verify
that the operators are aware of all continuing mai ntenance
activities that m ght affect pl ant operation. This activity
woul d include any activity that reduces the nunmber of
redundant safety systens available in the event of an
acci dent, or any activity that coul d cause a pl ant transient.

c.1l Wiileverifyingthat the activities are not viol ations of the
LCO determneif theactivityinvolves avoluntary entryinto
an LCO. Although voluntary entry into an LCOis allowed,
ensure that these situations are appropri ately managed by t he
facility and assessed for overall inpact on plant risk. The
facility's work control or equi pment control programshould
ensur e t hat redundant and di ver se equi pnent i s oper abl e, and
that the work activities are given appropriate priority. 1In
addi ti on, PMactivities should be planned and coordi nated to
preclude frequent entry into individual LCOs. Repeatedly
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entering and exiting an LCOmay i ndi cate a nai nt enance or an
equi pment performance problem

The NRC I nspecti on Manual , Part 9900, provi des gui dance for
t he i nspector on the subject of voluntary entry into LCOs to
perform mai nt enance.

03. 08 Maintenance Prioritization. Failure to pronmptly eval uate
significant operability concerns or frequently renoving i nportant
equi pmrent fromservice to correct m nor deficiencies nmay i ndicate
i nproper prioritization. Verify that degraded but operable
conponents are repairedin an expedi ted manner consi stent with the
need for the equipnment to stay in service to performits safety
function.

03.09 Effectiveness of Facility Controls

a. \Wen safety issues, events, or problens are revi ewed, the ade-
quacy of the results of facility controls may be assessed by
determ ni ng howeffectivethe facility was in perform ngthe
fol |l owi ng:

1. Initial identification of the problem

2. Elevation of problens to the proper | evel of managenent
for resolution (internal conmuni cati ons and procedures).

Root cause anal ysi s.
Di sposition of any operability issues.

| npl enment ati on of corrective actions.

© o & W

Expansi on of the scope of corrective actions to include
appl i cabl e rel ated systenms, equi pnment, procedures, and
personnel actions.

b. The determ nati on of whet her there are strengths or weaknesses
inthe facility's controls will belimted to those i ssues,
events, or problens reviewed indetail. The evaluation will
not draw sweepi ng concl usi ons about the facility's overall
control prograns but will be very specificinidentifyingany
facility strengths or weaknesses encountered wth the
i ndi vidual itens reviewed.

NOTE: For additional inspection guidanceonfacility controls,
pl ease refer to I P 40500, "Effectiveness of Licensee
Controls in Ildentifying, Resolving, and Preventing
Probl ens. "

88103- 04 RESOURCE ESTI MATE

An i nspection perfornmed usingthisinspectionprocedureis estinated
to require 40 hours of inspector resources. This estimate is only
for the direct i nspection effort and does not i ncl ude preparation
for and docunentation of the inspection.
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