NRC INSPECTION MANUAL PI PB

I NSPECTI ON PROCEDURE 93810

SERVI CE WATER SYSTEM OPERATI ONAL PERFORMANCE | NSPECTI ON ( SWSOPI )

PROGRAM APPLI CABI LI TY: 2515
SALP FUNCTI ONAL AREA: PLANT OPERATI ONS ( OPS)

93810-01 OBJECTI VES

01.01 Verify that the service water system (SWS) is capabl e of
fulfillingits thermal and hydraulic perfornmance requirenents and
is operated consistent with its design bases.

01.02 Assess the SWS operational controls, maintenance,
surveill ance, and other testing, and personnel training to ensure
the SW5 is operated and mai ntained so as to performits safety-
related functions.

93810-02 | NSPECTI ON REQUI REMENTS

The scope of the inspection at a specific plant nmay be reduced
after takinginto considerationthe previous SWsinspections, such

as safety system functional inspections (SSFIs), routine
i nspecti ons by resident or regi onal i nspectors, and|icensee sel f-
assessnments. |If SWS inspections are performed at plants where

SWSOPI s had previ ously been conduct ed, the i nspecti on scopeinthe
engi neering design area should be limted to inspecting design
changes to the system I nspection resources should also be
adj usted to be commensurate with the scope of the inspection.

02.01 Mechani cal Systens Engineering Design Review and
Configuration Control

a. Reviewthe design-basis and ot her desi gn docunents such as
cal cul ati ons and anal yses for the SW5, and determ ne the
functional requirenments for the SW5 and each acti ve conponent
during accident or abnormal conditions. This review nmay
include the appropriateness of assunmptions, boundary
condi ti ons, and nodel s, and i ndependent cal cul ati ons by t he
engi neeri ng design i nspector(s). The teamshoul d det erm ne
if (1) the systemdesignisinaccordancewiththefacility's
i censing commitnments and regul atory requirenments, and (2)
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93810

whet her the system will neet its thermal and hydraulic
performance requirenments.

Revi ewt he i ndi vi dual pl ant exam nation (I PE) data or pl ant -
specific PRA data and i dentify equi pment or conditions that
have been dom nant contributors to the SW5 operati onal risk
at the plant or at simlar plants. Provide the operations
and mai nt enance team nmenbers i nformati on obtai ned fromthe
| PE dat a.

Thr ough di scussions with the operations i nspectors, confirm
t hat operation of the SWsis in accordance with its design
requirenents.

Eval uate single active failure vul nerabilities of the system
and the resulting inpact on interfacing system conponents
such as energency di esel generators. Evaluate the effect on
SWS operability of failures ininterfacing systens, such as
instrunment air. Exam ne potential common node failures
associated with intakes or traveling screens.

Revi ewt he effecti veness of any design featuresinstalledto
m nimze silting and bi of oul i ng of the pi ping and conponents.
Verify if features are provided for the tinely detection of
fl ow degradati on.

Verify that systemfl ow bal ance data i s consi stent with key
desi gn assunpti ons, where avail able, for fl owcoefficients,
rated pressure drops across conponents and pi pi ng, rated heat
renoval , heat exchanger fouling, and total systemflow for
oper ati ng nodes. Fl owbal ance verification shoul d be done for
wor st case combi nati ons of punp operation. Verify that punp
runout conditions are not present wi th m nimum nunber of
punps operating with worst-case alignment of non-safety
rel ated | oads. Eval uate m ni numand maxi nrumlimts for val ve
positions required to achi eve fl ow bal ance and verify that
these limts are properly incorp-orated into operationa
control s.

Assess whet her design features are needed to mtigate the
effects of fl oodi ng caused by SW5 | eaks. Revi ew NUREG 1275,
Vol une 3, Section 3.3 for informati on on SW5 events i nvol vi ng
actual or potential flooding.

Revi ewt he safety-rel ated portion of the systemfor seismc
qual i fication and verify that non-safety-rel ated porti ons can
be isolated in accordance with the provisions specified in
the system desi gn bases.

Sel ect at | east three significant SW5 nodi ficati on packages
for adetailedreview Thisreviewshouldinclude assessnent
of 10 CFR 50.59 evaluations and should ensure that the
changes have not conprom sed t he syst emdesi gn bases and have
i ncluded revised mai ntenance requirenents and procedures,
operating instructions, training, and periodic testing, as
necessary.
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02. 02

Review the instrumentation setpoints for alarnms and
actuations to ensure they are consistent with the design
basi s and assunpti ons.

Revi ew t est procedure and test results for one air-to-water
heat exchanger served by the SWs. Verify that the test
results have been eval uat ed i ncl udi ng consi derati on of test
i nstrument inaccuracies.

Oper ati ons

Performa systemwal kdown. Reviewthe SW5 configuration for
consistency wth design draw ngs. Coordinate wth
engi neeri ng and mai nt enance i nspectors as necessary.

Review the SWS alarm response procedures and operating

procedures for normal, abnormal, and enmergency system
operations to assure the systemis operated withinthe design
envel ope. This review should be coordinated with the
mechani cal systens design inspector. Review the

i npl ement ati on of operating and al armresponse procedures.
Assess adequacy of flow instrunmentation relied upon during
acci dent conditions. Revi ew avail abl e operating logs to
det erm ne adequacy of tenperature and flow nonitoring.
Revi ew operator training for the SW5, focusing on the
t echni cal conpl eteness and accuracy of the training manual
and | esson plans. Verify that the |l esson plans reflect the
system nodi fications and that the |icensed operators have
been trained on these nodifications.

Revi ewt he proper i npl enent ati on of procedures for verifying
peri odi ¢ and post - mai nt enance al i gnnents of valves inthe SWs
especially those val ves that isolate flowto safety-rel ated
conponents. Verify that required accident conditionflowis
not degraded during normal systemoperation val ve al i gnnents.
Revi ew t he net hod used to verify proper SWs throttle val ve
position. Review control of SWS heat exchanger flow
vari ations due to changing climte (tenperature) conditions.

Wal k t hrough t he systemoperati ng procedures and t he system
pi ping and instrunent diagrans wth engineering and
operations staff, as appropriate. Consider using the plant
simul ator for this walk through, if available. Verify that
the procedures can be performed and that conponents and
equi pment are accessi bl e for normal and energency oper ati on.
| f any special equipment is required to perform these
procedures, determne if the equipnent is available and in
good wor ki ng order. Verify that the operators' know edge of
equi pment | ocation and operati on.

I nterview the operators to determ ne the adequacy of their
techni cal knowl edge of such itens as the operation of the
system its role in accident mtigation, technica
specification surveillance requirenents, and determ nati on of
operability.
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Revi ew t he | ocal operation of equipnent. Determine if the
indication available to operate the equipnent is in
accordance wth applicable operating procedures and
instructions. Verify that the environnental conditions, such
as expected roomtenperature, emergency |lighting, and st eam
assumed under accident conditions are adequate for renote
operati on of equipnent.

Assess oper ati onal controls (i ncluding i ndi cation,
annunci ation, and operator response requirenents) for
traveling screens and circulating water punps to preclude
excessi ve drawdown of the i nt ake bay, with associ at ed | oss of
SWS punp suction head, as aresult of cloggingthe traveling
screens.

Confirmthat |icensee commtnents to Generic Letter 96- 06,
“Assurance of Equi prent Operability and Contai nnent Integrity
During Design Basis Accident Conditions,” have been
i npl enent ed.

Mai nt enance

Conduct a systemwal kdown to revi ewt he as-confi gured system
for material condition. (This task may be shared with or
perfornmed entirely by the operations inspector).

| f possible, w tness mai ntenance perforned on the sel ected
system Revi ew nmai nt enance package preparati on and observe
quality control involvenent.

Revi ew mai ntenance procedures for technical adequacy.
Determine if the procedures are sufficient to performthe
mai nt enance task and provide for identification and
eval uati on of equi prent deficiencies. Conpare the procedures
to the vendor manual s to i dentify any vendor reconmendati ons
not incorporated into procedures. Verify that inportant
vendor manual s are conpl ete and up-to-date.

Review the periodic inspection program used to detect
corrosion, erosion, protective coatingfailure, silting, and
bi of oul i ng. Review previous inspection results, as-found
conditions, inspection frequency, cleaning and flushing
procedur es and frequency, and trendi ng of i nspection results.

Revi ew t he mai nt enance programfor trendi ng degradati on of
and renmoval and repair of SWS piping and interface system
conponents due to silting, biofouling, corrosion, erosion,
and failure of protective coating.

Determine if the SWS conponents are being maintained to
ensure their operability under all accident conditions.
Revi ew i nf ormati on regardi ng unavail ability due to pl anned
mai nt enance as an i ndi cator of maintenance adequacy.

Revi ewt he mai nt enance hi story for the sel ect ed conponent s of

the SWs for the past two operating cycles (mnimum of 2
years) or |l onger if necessary. Look for recurring equi pment
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02. 04

| ssue

probl ens and determine if any trends exist. Evaluate the
adequacy of the root cause anal ysis and corrective actions
i npl emented in response to adverse trends. Review several
conpl eted mai ntenance activities for technical adequacy,
performance of post-maintenance testing and satisfactory
denonstration of equi pnment operability.

Conduct detailedinterviews withthe mai ntenance personnel to
determ ne their technical know edge of how components are
mai nt ai ned, such as the setting of |limt swtches, the
al i gnment of punp couplings, cleaning and replacingfilters,
and the mai ntenance of circuit breakers.

Determine if nmaintenance personnel receive training
pertainingtothe SWsand i f the degree of training provided
Is consistent with the anmount of technical detail in the
pr ocedur es.

Surveill ance and Testi ng

Revi ew t he techni cal specification surveillance procedures
and inservice test procedures performed in the past two
operating cycles (mninmm of 2 years) for the SWs.

Coordi nate the revieww th t he mechani cal systens design
inspector to ensure design assunptions on system
performance are satisfactorily denonstrated by the test
met hodol ogy.

Verify that test acceptance criteria are consistent withthe
desi gn basis to ensure the SWstesting denonstrates that the
SW5 will operate as designed. Revi ew i ndicators of SWs
systemperformance (such as overall systemunavail ability or
recurring problens) toidentify if any testing i nadequaci es
exist or if testing frequency is appropriate. Determne if
surveill ance test procedures conprehensivel y address required
SWS responses.

Review results from preoperational testing to detern ne
whether the SWS capabilities and I|imtations were
denmonstrated. Determ ne whether controls were establishedto
avoi d unaccept abl e system or conponent operating regines,
such as |imting valve travel to avoid punp runout
condi tions.

Eval uate the ri sk-significant equi pnent and support systens
and plant nodifications selected for review by the
engi neering teamto ensure that surveill ance and testi ng has
been perfornmed.

Revi ewthe i nservice test records for punps and val ves inthe
SW5, with an enphasis on the technical adequacy of
procedures, trendi ng of test results and recurrent fail ures.
Revi ew the | ST program for conpl et eness.

Revi ew how specific SWS instruments are calibrated and
tested, howval ve stroke tine testing is perfornmed, and how
and where tenporary test equipnent is installed to verify
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conpliance wth technical specification operability
requi renents. Verify the tolerance used for instrunent
accuracy i s acceptable.

| f possible, wi tness post-maintenance, surveillance, and
inservice tests performed on the SWs.

Revi ew procedures for periodictesting of safety-rel ated heat
exchanger heat transfer capability and the trendi ng of test
results. Verify that the test results have been eval uat ed
i ncludi ng consideration of test instrument inaccuracies.
| nform the nechanical systens inspector of unusual data
trends or apparent procedural inadequacies.

For the two previous operating cycles (2 years mninum
precedi ng the i nspecti on, ascertainthe systemtrain, punps,
or significant conponent unavailability during power and
shut down conditions. This reviewshall be coordinated with
t he mai nt enance i nspector. Conpare the actual unavailability
data to that assumed by t he anal ysis used by the | icenseeto
conply with 10 CFR 50.65 (Maintenance Rule). Assess the
degree to which the [|icensee has input accurate
unavailability data into this analysis. Any gross
di sparitiesidentified shouldbe addressed intheinspection
report using I[P 62707.

Verify that theinstalled SW5conponents are testedto ensure
t he components will performin accordance with their design
bases. This reviewshoul d be coordi nated wi th t he mechani cal
desi gn i nspector.

Quality Assurance and Corrective Actions

Revi ewt he neeti ng m nutes of the plant onsite safety revi ew
commttee and the offsite safety review commttee for the
past six nonths for itens pertaining tothe SWs. Informthe
operations and design inspectors of any di screpanci es and
unusual operability determ nations.

Revi ewt he operational history of the SW5, includinglicensee
event reports, nuclear plant reliability data systemreports
(NPRDS), 10 CFR 50.72 reports, enforcenent actions,
nonconf or mance reports, techni cal specifications operability
det erm nati ons, mai ntenance work requests, and adverse t est
results or recurrent test failures. Enphasi ze t he adequacy of
root - cause eval uati ons.

Conpare the results of the teanis assessnent of the areas
i nspected for the SWswiththeresults of applicablelicensee
quality verification activities in the same areas (i.e.
oper ati ons, mai nt enance, surveillance and testing,
engi neeri ng desi gn, and design control). Determ ne why the
licensee's quality verification activities did not uncover
significant issues identified by the team

Review the tineliness and technical adequacy of |icensee
resolutionof findings fromits self-assessnents. Reviewthe
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open itemtracking systemitens pertaining to the SWs for
tracking and closure of identified deficiencies.

e. Evaluate the interface between engi neering and technical
support (E&TS) and pl ant operations, regarding corrective
actions to resolve operational problens.

93810- 03 | NSPECTI ON GUI DANCE

Gener al Gui dance

| nspection Pl anni ng. The team| eader shall devel op an i nspecti on
pl an t o address t he background i nfornmationrelatedto the sel ected
pl ant, such as the licensee’s actionsinresponseto Generic Letter
89-13, “Service Water System Problens Affecting Safety-Rel ated
Equi pnent,” and plant specific problens identified in |icensee
event reports (LERs) and inspection reports, assignnment of

i ndi vi dual teamnenbers to specific areas, and i nspecti on schedul e.

Pl ant Sel ecti on

Pl ants should be selected for inspection where the operating
experience i ndi cates that t he SWs performance i s risk-significant.
This could include:

. Plants for which the percentage of core danage frequency
(CDF) attributable to SW5 failures is a significant
contributor to risk,

. Pl ants that had experienced SW5 rel ated acci dent sequence
pr ecur sor (ASP) events whose conditional core danmage
probabilities (CCDPs) was hi gh, for exanple, greater than 1.0
E- 4.

. Pl ant s experienci ng safety significant SWs events, such as
actual total failure of one or nore SW5 trains.

. Pl ant s whose desi gn and operating characteristics are sim | ar
to those identified above, and thus could potentially be at
a hi gher ri sk of occurrence of safety significant SW5 events.

Syst em and Conponent Sel ection. The selection of SWS conponents
and systens that support successful operation of the SWs should
consi der those that have been dom nant contributors to the SW5
operational risk at the plant or simlar plants. Previ ous
i nspection reports, LERs, and operational history should be
reviewed to assist inthis selection. The enphasi s of the revi ew of
support systens should be their interfaces with the SW5s. The
sel ected conponents should include the SWS punps and severa

representative heat exchangers.

| nspection Preparation. Acquisition of contractors will require
cl ose coordination with headquarters staff.

| nspectors shoul d read t he i nspecti on requirenents, Section 93810-
02, in their areas of review to identify the docunments and
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informati on needed for the inspection. The team | eader and
i nspector(s), as appropriate, shoul d make a pre-inspectionvisitto
t he site and engi neering of fi ces to assenbl e appl i cabl e procedures,
drawi ngs, nodificati on packages, cal cul ati ons, anal yses, docunents
denonstrating G. 89-13 inplenentation, and other necessary
i nformation concerning the SW5 i nspection sanple. Sonme of this
mat eri al can be obtained by letter request.

Conduct of Inspection

The inspection should determ ne whether the |icensee has taken
corrective actions to resolve self-identified problens. The
i nspection should al so verify capability of equi pnent to perform
itsrisk-significant functions and the effectiveness of inservice
and surveillance testing with respect to significant operational
requi renents and past operating history. I nvestigation of
conditions or operations that operating experience has indicated
woul d adversely affect the reliability of the SW5 equi pnent to
performits risk-significant function should be conduct ed.

Speci fic Gui dance

No specific guidance is provided.

93810-04 | NSPECTI ON RESOURCES

04.01 TeamConposition. Every attenpt shoul d be nade by the team
| eader to limt the size of the team to only those personnel
essential to performan effective inspection as determ ned by the
scope of the effort planned for a particular site. CGenerally, the
SWSOPI team should be conprised of the team |eader and 3
i nspectors. The inspectors should be assigned as follows:

| nspect or Assi gned Area

Team | eader Quality assurance and
corrective actions

Mechani cal desi gn engi neer

(with SWS design and heat Engi neeri ng design and

exchanger testing & configuration control

performance experience)

Oper ati ons i nspector Qper ati ons/ Survei | | ance/ Testi ng

Oper ati ons i nspector Mai nt enance

An addi ti onal teammenber nmay be appropriate for nulti-unit sites
wher e servi ce wat er systens di ffer substantially fromone anot her.
I n addition, consideration can be given to including a part-tinme
el ectrical engi neer onthe team This can be extrenely benefi ci al
for plants with conpl ex el ectrical distributionsystemsuppliesto
SWS equi pment. Attributes such as |oad sequencing, timng and
el ectrical alignment of power supplies can be exam ned. A part-
time instrunmentation and control s engi neer nmay be i ncluded in the
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team for reviewing the instrunment setpoints and setpoint
cal cul ati ons and system control s.

04.02 |Inspection Duration. The length of the inspection cycle,
i ncludi ng one week of preparation, should be approximtely six
weeks. The region should notify the |icensee of the SWSOPI at
| east two nont hs before the pre-inspectionvisit toensurethat the
i censee has sufficient tinme to | ocate and assenbl e the design-
basi s docunents.

04. 03 Inspection Schedule. The foll owi ng schedul e is providedto
all owthe comm t nent of resources and pl anning for conducting an
SWEOPI .

Week 1 Pre-inspectionvisit by theteamtothe site, and if
necessary to corporate engineering offices, to
col | ect necessary background i nfornmation, to present
expectations to the |icensee concerning the
remai nder of the inspection, and to get badged.

Week 2 In-officereviewof material for on-site inspection.
Week 3 The entire teamon site for the inspection.
Week 4 In-office review of inspection docunmentation and

i nternal NRC managenent briefings on prelimnary
i nspection findings and potential operational
issues. Thisoff-siteperiodw || givethelicensee
time to review the outstanding concerns and
guestions identified during the first week of the
i nspection on site.

Week 5 Fi nal week of inspection during which the entire
team is on site and follows up the outstanding
concerns and questions from inspections during
previ ous weeks. The pre-exit nmeeting at which NRC
managenent representatives are present is to be
conduct ed Thursday afternoon. The exit nmeetingw th
the licensee is to be conducted on Friday norning.

Week 6 | nspection report prepared by the team
Weeks 7-11 | nspection report assenbl ed by the teaml eader, re-
vi ewed, and issued.

93810- 05 REFERENCES

NUREG 1275 Vol . 3 Operating Experience Feedback Report - Service
Wat er System Fail ures and Degradations

NUREG CR- 5865 Generic Service Water System Risk-Based
| nspecti on Cuide

Ceneric letter 89-13 Service Water System Problens Affecting
Saf et y- Rel at ed Equi pment
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Ceneric Letter 96-06 Assurance of Equipment Operability and
Cont ai nnent Integrity During Design Basis
Acci dent Condi ti ons.

| EBul l etin 80-24 Prevention of Damage Due t o Wat er Leakage | nsi de
Cont ai nnent

| EBulletin81l-03 Flow Bl ockage of Cooling Water to Safety System
Components by Corbicula (Asiatic clanms) and
Mytilus (nussel)

| E Bulletin 83-03 Check Valve Failures in Raw Water Cooli ng
Systens of Diesel Generators

Information Notice 81-21 Potential Loss of Direct Access to
U timte Heat Si nk

| nformati on Notice 85-30 M crobiol ogically Induced Corrosion of
Cont ai nnment Service Water System

| nformati on Notice 86-96 Heat Exchanger Foul i ng Can Cause
| nadequat e Operability of Service Water
System

| nfornmati on Notice 87-06 Loss of Suction to Low Pressure Service
Wat er System Punps Resul ting FromLoss
of Si phon

| nformati on Notice 88-37 Flow Blockage of Cooling Water to
Sati sfy System Conponents

I nformation Notice 89-49 Failure to Close Service Water Cross-
Connection |Isol ati on Val ves

I nformati on Notice 90-39 Recent Problems Wth Service Water
Syst ens

| nformati on Notice 92-49 Recent Loss or Severe Degradation of
Service Water Syst ens

| nformati on Notice 94-03 Deficiencies Identified During Service
Wat er System Operational Performance
| nspections

| nformati on Notice 94-79 M crobiologically Influenced Corrosion
of Emergency Di esel Generator Service
Wat er Pi pi ng

| nformati on Notice 96-36 Degradation of Cooling Water Systens
Due to Ilcing

| nformati on Notice 96-45 Potential Common- Mode Post-Acci dent
Fai | ure of Contai nnent Cool ers

| nformati on Notice 98-02 Nucl ear Power Pl ant Col d Weat her
Pr obl enms and Protective Measures
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END
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