NRC INSPECTION MANUAL PSI B

I NSPECTI ON PROCEDURE 93801

SAFETY SYSTEM FUNCTI ONAL | NSPECTI ON ( SSFI)

PROGRAM APPLI CABI LI TY: 2515

93801-01 | NSPECTI ON OBJECTI VES

01.01 The primary objective of a Safety System Functi onal

| nspection (SSFI) is to assess the operational performance
capability of selected safety systens through an in-depth,

mul ti-disciplinary engineeringreviewto verify that the sel ected
systens are capabl e of perform ng their i ntended safety functi ons.

Generic safety significant findings are pursued across the system
boundari es on a plant-w de basis.

01.02 The secondary objective of the SSFI is to determ ne the
programrel at ed root cause for identified performance defi ci encies
and anal yze the i nplicati ons of these deficienciesonthelicensee's
gqual ity assurance program

93801-02 | NSPECTI ON REQUI REMENTS

02.01 | nspection Pl anning. Prior to the inspection, the team
| eader shall devel op an i nspection plan to address, at a m ni num
the foll ow ng points:

a. Backgroundinformationrelativeto significant i ssues between
t he responsi bl e Regi onal O fice andthe licensee, particularly
as it may relate to engi neering and plant design.

b. Identification of applicable sections of procedure 93801,
identification of specific MC-2515 procedures, and any
suppl enment al checklists and i nspection el enents, as assi gned
to each individual team nenber.

c. Selection of the systens and key conponents to be addressed
by the teamas initial inspection sanples, based upon the
pl ant specific |IPE results.

d. Assignnments of individual teamnmenbers to specific functional

areas, and expectations regarding the type and tim ng of
information to be provided to ot her teamnenbers, e.g., the
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recomrendat i ons, gui dance, data, and requests ori gi nat ed by
the engineering office teamto the inspectors at the plant.

Atinetabl e of events involvingteamcoordi nation activities,
such as site access training, entrance and exit neetings,
coordi nation neetings, conference calls, due dates for
i ssuance of intra-teamdata, etc.
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02.02 SystemSel ection. The SSFI shoul d be performed on one or
two safety systens. During the planni ng process, the teaml eader
shoul d sel ect a nunmber of el ectrical, nmechanical, and i nstrunenta-
tion and control conponents for detailed review. The majority of
t hese conponents should be from the principal systemw th the
remai nder fromsupport systenms which are necessary for successf ul
operati on of the principal systemor frominterfacing safety systens
served by the principal system

02.03 | nspection Preparation. After selecting the safety
systens t o be eval uated, the teaml eader and t he engi neeri ng desi gn
i nspectors conduct the pre-inspection trip to the site and
engi neering offices to assenble the plant procedures, draw ngs,
nodi fi cati on packages, cal cul ati ons, anal ysi s and ot her background

i nformati on. In addition, the inspectors identify all the
docunment ati on required for the remai ni ng functi onal areas such as
key adm nistrative procedures. This information is copied,

coll ated, and distributedtothe inspectionteammenbers for their
in-office preparation.

The engi neeri ng desi gn i nspection begins with the pre-inspection
visit. The inspectors will comunicate their initial engineering
observations to the other team nmenbers for followp during the
in-office preparation of their respective functional areas.
Particularly sensitive areas that warrant onsite reviews are to be
i ncl uded.

As an option, the site nmenbers of the inspectionteammy acconpany
the team | eader to the site during the pre-inspection visit to
assist inreference material collection and to obtain site access
training.

02. 04 Conduct of the I nspection. After initial arrival on-site,
the i nspection teamshoul d establish contact with the applicable
syst emengi neers and conduct a general systemwal kdown either as a
teamor individually. The objective of this walkdownis famliar-
ization with the general plant and specific system hardware and
| ayout . A nmore detailed wal kdown will be perfornmed by the
operati ons and mai ntenance inspectors later in the inspection.

The inspectors assigned to each of the functional areas should

devel op individual inspection plans to neet the inspection
obj ectives listed in Section 01.01 and the inspection plan of
Section 02.01. The i nspection plans shall incorporate the foll ow ng

i nspection requirenents.

a. Enqgi neeri ng Desi gn and Configuration Control

1. Review the design basis and |icensing basis docunents
such as cal cul ati ons and anal yses for the sel ected system
and determ ne t he functi onal requirenments for the system
and each active conponent during accident or abnornal
conditions. This review should include verifying the
appropri ateness of the design assunptions, boundary
conditions, and nodels. This may include i ndependent
cal cul ati ons by t he engi neeri ng desi gn i nspectors. The
review should determne if (1) the design basis is in
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10.

accordancewiththe facility's licensing conmtnents and
regul atory requirenments, (2) the desi gn bases, anal yses,
and associ at ed desi gn out put docunents such as facility
dr awi ngs and procurenent specifications are correct, and
(3) if theinstalled systemand conponents aretestedto
verify that the design bases have been net.

Review the configuration of the selected system as
installed in the plant and determine if the draw ngs
which reflect the as-built design and installation
consistent with the current design and |icensing docu-
ments, regulatory requirenments and conm tnents for the
facility.

Determineif the as-built and nodi fi ed systemi s capabl e
of functioning as specified by the current design and
i censing docunents, regulatory requirenents, and
commtments for the facility.

Determineif the systemoperationis consistent withthe
desi gn and | i censi ng docunents. Detern ne the need for
further revi ewand operational eval uati on of discrepan-
ci es.

Eval uate the |icensee's drawing control program the
control and use of design and |icensing i nput inforna-
tion, and t he adequacy of design calculations fromthe
perspective of nodifications made tothe sel ected safety
system

Revi ewal | nodifications made to the origi nal systemt hat
could have potentially changed the design basis.
Determine if the system neets the design basis and
i censing basis in the as-nodified configuration.

Determine if system nodifications inplemented since
initial I'icensing have introduced any unrevi ewed safety
guesti ons.

Revi ewt he nodi fication packages for the sel ected safety
systemto ensure that all changes to t he support el enents
have been made (pursuant to ANSI N45.2.11), including
mai nt enance requirenments and procedures, software,
oper ati ng procedures, traini ng docunentation and trai ning
prograns, periodic testing, and procurenent docunentation
and specifications. Determ ne the need for further
revi ew and eval uati on of discrepancies.

Eval uate the i nt erface bet ween engi neeri ng and t echni cal
support and plant operations.

| f available, review (usually toward the end of the
i nspection) theresults of thelicensee's internal SSFI
revi ews and techni cal audits (of the sel ected systemwhen
avai l abl e).
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11. Reviewthe results of the plant specificlPErelativeto
the system(s) selected. Determ ne |licensee responseto
| PE i ssues.

b. Oper ati ons

1. ldentify the key conmponents of the system and the
conponents to be evaluated during this inspection.

2. Review the technical adequacy and accuracy of alarm
response procedures and operati ng procedures for nornmal,
abnormal and energency system operations.

3. Review operator training for the selected system
focusing on the technical conpl eteness and accuracy of
the training manual and | esson plans. Ensure that the
| esson plans reflect the systemnodifications and t hat
the licensed operators have been trained on these
nodi fi cati ons.

4. Wal k-through the system operating procedures and the
system P& Ds with the operators. Verify that the
procedur es can be perfornmed usi ng the mai n control panel
and t he al t ernat e shut down panel and t hat conponents and
equi pment are accessible for normal and energency
oper ati on. If any special equipnent is required to
performthese procedures, determne if the equi pnent is
avai l abl e and in good working order. Verify that the
know edge | evel of the operators i s adequate concerni ng
equi pment | ocation and operati on.

5. Conduct interviews with the operators to determ ne how
t he systemis operated. Determneif systemoperationis
consistent with the |icensing basis.

6. Verify the local operation of equipnment. Det erm ne
whet her the i ndi cation avail abl e t o operat e t he equi pnent
isinaccordance with applicabl e operati ng procedures and
instructions. Verify that the environmental conditions
assunmed under acci dent conditions are adequate for renote
operati on of equi pnment, such as expected roomtenpera-
ture, enmergency lighting, steam etc.

7. Verify that the support systens and procedures are
adequat e t o support the sel ected safety systemduringthe
event sequences that it is designed to initiate.

C. Mai nt enance

1. ldentify the key conponents of the system and the
conponents to be evaluated during this inspection.

2. In conjunction with other interested functional areas
(such as Operations), conduct an in-depth system
wal kdown.
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W t ness any mai nt enance perforned on t he sel ect ed system
while the teamis onsite.

Revi ew mai nt enance procedures for technical adequacy.
Determi ne if the procedures are sufficient to performthe
mai nt enance task and provide for identification and
eval uati on of equi pnment and wor k defi ci enci es. Check t he
procedure content agai nst the vendor manuals to verify
t hat the procedure satisfies the vendor requirenents, as
det erm ned applicable by the |icensee, for maintaining
the equi pnment in proper working order. Verify that
i nportant vendor manuals are conplete and up-to-date.

Revi ewt he nai nt enance programfor the sel ected systemto
determineif the preventive mai ntenance (PM requirenents
are adequate and conprehensi ve.

Determine if the systemconponents are bei ng adequately
mai nt ai ned to ensure their operability under all acci dent
condi tions.

Revi ew appl i cabl e vendor manual s, generi c conmruni cati ons
(i.e., Bulletins, Informati on Notices, Generic Letters,
and special studies) and verify that the |icensee has
i ntegrated and i npl enented the applicableitens intothe
mai nt enance program

Revi ew the conponent history files for the selected
conponents for the past two years; however, a |onger
interval nmay be necessary. While reviewing the
mai nt enance history, l|ook for recurring equipnent
probl ens and attenpt to determne if any trends exi st.
Sel ect several mai ntenance activities and verify each for
t echni cal adequacy, performance  of appropriate
post - mai nt enance testi ng and sati sfactory denonstrati on
of equi pnent operability.

Conduct detailed interviews wth the maintenance
personnel to determ ne what nai nt enance and nodi fi cati ons
have been performed. Determ ne if the nmaintenance and
nodi fications are consistent with the |licensing basis.

Determine if nmaintenance personnel receive adequate
training pertainingtothe selected safety systemand i f
t he degree of training provided is consistent with the
amount of technical detail included in procedures.

Surveill ance and Testi ng

1.

| dentify the key conponents of the system and the
conponents to be evaluated during this inspection.

Revi ew and eval uate the techni cal adequacy and accuracy
of all of the Technical Specification surveillance
procedur es and i nservice test procedures performedinthe
past two years for this system Attention should be
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focused on t he speci fi c conponents sel ected for detail ed
revi ew.

3. Verify that the systemhas beentestedin accordancewth
the accident analysis. Determine if the testing
adequately ensures that the system will operate as
desi gned under postul ated acci dent conditions. Verify
t hat the surveillance test procedure acceptance criteria
are adequate to denonstrate continued operability.

4. Determneif surveillance test procedures conprehensively
address system responses addressed in the |icensing
basi s.

5. Evaluate the support systens and plant nodifications
sel ected for review by the engineering teamto ensure
t hat systemcapability as denonstrat ed by preoperati onal
testing is consistent with the |icensing basis.

6. Review the conponent history files, |looking for
i ndi cati ons of adverse trends or recurrent test fail ures.

7. Reviewtheinservicetest records for punps and val ves in
the selected safety system enphasizing the technical
adequacy and accuracy of the data. Attention shoul d be
focused on t he speci fi c conponents sel ected for detail ed
revi ew.

8. Conduct interviews with instrumentation and control
techni cians, discussing in detail such itens as how
specific instrunents are tested, how val ve stroke tinme
testing is performed, and how and where tenporary test
equi pment is install ed.

9. Determneif engineeringandtechnical support personnel
contribute to surveillance test procedures and if they
review test results.

10. W tness any post-nai nt enance, surveillance, and i nservice
tests performed on the selected system while the
i nspection teamis onsite.

e. Quality Assurance and Corrective Actions

1. Reviewthe Plant Onsite Safety Review Commttee and t he
O fsite Safety Revi ew Commi ttee neeting m nutes for the
past six nonths for itenms pertaining to the sel ected

system Identify any discrepancies and unusual
operability determ nations to the operati ons and desi gn
i nspect ors.

2. Reviewthe openitemtracki ng systemfor itens pertaining
to the selected safety system

3. Conduct technical interviews with key quality assurance
and quality control personnel to determne their
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under st andi ng of system |icensing basis and | evel of
i nvol vement in field activities.

4. Reviewthe operational history of the selected system
including | icensee event reports (LERs), nuclear plant
reliability data system (NPRDS) reports, 10 CFR 50.72
reports, enforcenent acti ons, nonconformance reports, and
mai nt enance wor k requests, with an enphasi s on adequacy
of root cause evaluations. Limt the review of work
requests to a sanple of work requests ready for
i npl ementation, with enphasis on consistency with the
| i censing basis.

5. Conparetheresults of the team s assessnent of t he areas
i nspected for the selected systemwith the results of
applicable licensee quality verification activities in

the same areas (i.e., operations, mai nt enance,
surveill ance and testing, engi neeri ng desi gn, and desi gn
control). In cases where the sanme findings exist,
determ ne why they have not been corrected. |In cases
where t he teamfound condi ti ons which were m ssed by t he
i censee, determne why the licensee's quality
verification activities were not capabl e of findingthese
i ssues.

6. Review the status of the corrective actions for the
findings of applicable |icensee SSFI reviews and
techni cal audits (of the sel ected systemwhen avail abl e).

93801- 03 | NSPECTI ON GUI DANCE

Ceneral Gui dance. The predom nant feature of an SSFI is the use of
a deep vertical slice technique to acconplish the inspection
obj ectives. The term"deep vertical slice" referstothe in-depth
revi ew of a sel ected safety systemin six functional areas. These
areas are operations, mintenance, surveillance and testing,
engi neeri ng desi gn, design control, and qual ity assurance and sel f -
assessnment. Wen a weakness in afunctional areaisidentified, the
i nspection is expanded to determine if a programmati c weakness
exi sts. For exanple, if the sel ected safety systemis the auxiliary
f eedwat er system and a weakness in notor operated valve torque
switch settingsisidentifiedbythe maintenance inspector, thena
prelimnary review of programmatic controls for torque swtches
shoul d be perforned. In contrast, a progranmatic inspection
technique typically exam nes functional areas by arbitrarily
sel ecting and observing activitiesinagivenfunctional area across
a variety of systens.

The SSFI det er mi nes whet her t he systemi s capabl e of perform ng the
safety functions required by the design and |licensing bases and
regul atory requirenents and commtnents, and if the testing is
adequate to denonstrate that the systemwoul d performall of the
safety functions required. The SSFI verifies that the system
mai nt enance and materi al condition are adequate to ensure system
performance under postul ated accident conditions and that the
operator and technician training are adequate to ensure proper
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operations, testing and nmai ntenance of the system The human
factors considerations relating to the selected system (such as
accessibility and | abel i ng of val ves) and t he supporting procedures
for the systemare reviewed to verify adequacy and t o ensure proper

system operation under normal and accident conditions. The
managenent control s i ncl udi ng procedures are reviewed to verify that
the safety systemwi || fulfill the functions required by the safety

anal ysi s and t hat t he support systens required for systemoperation
are capabl e of performngtheir required functions inthe expected
acci dent environnments.

The SSFI techni que enphasi zes the functionality of the sel ected
saf ety system The focus of the i nspecti on should be onthe system
and hardwar e operation, nmaintenance, engineering design, design
control, surveillance and testing, and quality assurance and
corrective actions -- and not on a review of progranmtic
requi renments. The SSFI nethod has been successful in disclosing
specific safety-rel ated hardwar e, desi gn, or operational probl ens
and i ssues that call into questionthereliance on affected safety
systens for conti nued pl ant operati on. Because the safety systens
sel ected for review are not normally chall enged or periodically
tested to the outer limts of their design basis, a heightened
measur e of confidence in systemfunctionality and reliability can
be provi ded by an SSFI eval uation. Based on the safety benefits of

the i nspection, it isinportant tocorrectly select the systemfor

eval uation and to prepare for the inspection prior to arrival

onsite.

Past experience with SSFIs has denonstrated that identifying and
retrievingthe detail ed design and |icensing basis requirenents for
t he sel ected safety systemcan be quite difficult and ti nme consum ng
for the inspection team as well as for the licensee. Clearly
i denti fying design and | i censi ng basis requirenents at ol der plants
isdifficult andis typically scattered anong the records stored at
the plant, thelicensee's corporate offices, the AE s offices, and
t he NSSS vendor' s of fices. Consequently, an effort shoul d be made
to provide thelicensee with adequat e advanced noti ce regardi ng t he
system(s) to be inspected to allow the licensee tine to begin
coll ecting the needed docunentati on.

The | icensee is required by 10 CFR 50, Appendi x B and 10 CFR 50. 59
to fully understand the design and |i censi ng bases for all safety
systens and the nodifications to those systens since initial
licensing. As a mninmum the |licensee shoul d have docunent ati on
avai l abl e to support any system desi gn changes.

For ol der plants, it may be difficult for thelicenseetoretrieve
desi gn and | i censi ng bases and ot her docunents such as cal cul ati ons
and anal yses. |If the sel ected systemhas not been nodified since
initial licensing, the fact that original docunents are not
avai l abl e to denonstrate safety systemfunctionality does not in
itself raise an operability question. It may be possible to
determ ne operability by Ii censee surveill ance testing, revi ewof
pre-operational test data, or other neans. However, for systens
nodi fi ed since operatinglicenseissuance, thelicensee shoul d have
a sufficient set of design docunents to denonstrate that design
mar gi ns have not been unacceptably reduced. Therefore, for plants
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wher e ori gi nal design docunents aredifficult toretrieve, the team
shoul d focus on revi ewi ng systemnodi fi cati ons and responses t o NRC
Bul I eti ns and Generic Letters that would require |licensees to assess
t he adequacy of their facility, at | east on a topical basis, and
whi ch woul d have required the regeneration of a limted set of
desi gn docunents.

The i nspectors shoul d verify that the current configuration of the
systemis in accordance with the design basis and the |icensing

basis. In addition, the inspectors should also verify that the
current surveillance and testing requirenents assure that the system
nmeets its licensing basis and will performthe safety functions.

The facility's licensing basisis the set of regulatory requirements
and | icensing commtnments that formthe basis for i ssuance of the
operating license and for the continued safe operation of the
facility. The licensing basis is contained in NRC regul ati ons,
pl ant techni cal specifications, the Final Safety Anal ysis Report,
NRC safety eval uation reports, and |icensee comm tnents such as
these inresponse to NRCgeneric notifications or to NRCviol ati ons.
The | i censi ng basis changes with tinme. For exanple, as technical
speci fication anmendnents are i ssued, the licensing basis is updated.

| nspectors in all areas should be sensitive to the human factors
considerations relatedto the sel ected system(e.g., accessibility
and | abel i ng of conponents).

03.01 Gui dance for Inspection Requirenent 02.02. The ideal
system for an SSFI is one that is relied upon for accident
m tigation and has been significantly nodifiedover plant life. If
avai | abl e, the pl ant-specific PRAshoul d be revi ewed as part of the
systemsel ecti on net hodol ogy. The PRA shoul d denonstrate that the
systemwoul d be involved in the dom nant sequences for high core
melt frequency. The recomended systemis to have beenoriginally
desi gned by the architect engi neer (A/E) because systens desi gned
by the nucl ear steam supply system (NSSS) vendor are generally
subject to nore rigid design and nodification controls than the
Al E- desi gned systens. Modifications to NSSS vendor-desi gned syst ens
are typically performed by the NSSS vendor and nodifications to
A/ E-desi gned systens are often solely performed by the licensee's
engi neering staff. Therefore, the potential for conprom singthe
desi gn basi s and reduci ng saf ety nay be greater for an A/ E-desi gned
systemthan for an NSSS vendor - desi gned system al though an NSSS
vendor - desi gned system is acceptable for eval uations.

St udi es conducted by the Ofice for Analysis and Eval uati on of
Oper ati onal Data al so can provi de useful data for determn ni ng which
systemto select. Inaddition, the previous NRCi nspection history
and | i censee sel f-assessnents, includi ng SSFI's, shoul d be consi dered
in selecting the systemfor review.

03. 02 Gui dance for Inspection Requirement 02.03. The
engi neeri ng desi gninspection beginswiththe pre-inspectionvisit
to al |l ow begi nni ng t he desi gn portion of the i nspection two-weeks
earlier than the rest of the inspection. This increases the
effecti veness of the i nspection because it all ows the engi neering
team nore onsite reviewtinme. This additional tinme is required
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because t he engi neering teamnust revi ew a consi derabl e anount of
desi gn docunentation to determne if the systemdesi gn basis has
been mai nt ai ned t hroughout t he nodi fication process. |In addition,
this method allows comunicating the initial engineering
observations to the ot her nenbers of the teamfor foll ow up during
the in-office preparation of their respective functional areas.

During thein-office preparation phase, the follow ngitens shoul d
be reviewed by each inspector to obtain a detailed working
under st andi ng of the system operati on and desi gn bases:

a. Final Safety Analysis Report (FSAR) and Updated Safety
Anal ysi s Report (USAR).

b. Site-specific adm nistrative procedures.
c. Systemdescriptions and desi gn basi s docunents (if avail abl e).
d. Site-specific training docunments for the system

e. Technical Specification requirenments and surveillance test
pr ocedur es.

f. Systempiping andinstrunmentati on draw ngs (P& Ds), one-line
di agranms and | ogi ¢ di agrans.

g. Engineering calculations (e.g., equipnent sizing and short
circuit analysis).

h. Tenporary and permanent nodifications, including safety
eval uati ons.

i. Relevant regulatory information such as Information Notices,
Ceneric Letters, and speci al studies that apply tothe system

j . ANSI standards applicable to the assigned functional areasw
k. Licensee event reports (LERs) for the past 12 nonths.

. Inspection reports for the past 12 nonths.

m Licensee engi neering design guides.

n. Significant nonconformance reports.

Each team nmenber should study the documentation to become as
fam | i ar as possi bl e and achi eve an i n-dept h under st andi ng of the
sel ected system(e.g., safety function in all nodes of operation,
maj or system flow paths, essential safety features actuation
signals, system alignnent during accident mtigation, safety
interlocks, etc.). The inspectors should becone famliar with
systemhar dwar e, desi gn basi s, operation, testing and mai nt enance
requi renments, and equi pment history. They should al so becone
fam liar with the acci dent sequences that the systemi s designedto
mtigate, as well as the accident analysis assunptions for the
system Additionally, each inspector should have a working
know edge of the plant's key adm nistrative controls such as the
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desi gn change process, control of maintenance, and the quality
assurance (QA) program

03. 03 Gui dance for Inspection Requirement 02.04. The
effectiveness of the SSFI nethod is greatly enhanced if the vari ous
i nspection team nenbers are able to benefit from each other's
i nspectionefforts. Accordingly, daily teamneetings all owthe team
menbers to share their findings. Experience indicates that
significant findings originate fromteamneeting di scussi ons t hat
allowrelated inspectionfindingsindifferent functional areasto
be pieced together. Through the synergism of team neetings,
seem ngl y unrel at ed observati ons i n one functi onal area nay | ead key
i nspectors responsible for other functional areas to exam ne
specific issues |eadingto a broader understandi ng of probl emareas.

03. 04 Gui dance for Inspection Requirenent 02.04a. The design
revi ewportion of theinspection should be perforned by i nspectors
with extensive nuclear plant design experience, preferably
conpar abl e to t he experi ence gai ned t hr ough previ ous enpl oynent with
an architect engineering firm It is inportant also that the
i nspectors perform ng the design revi ewhave a good under st andi ng
of i ntegrated plant operati ons, mai ntenance, testing, and quality
assurance so that they are able to relate their findings to the
ot her functional areas being inspected. To this extent it is
recommended that contractor support be used when this specific
expertise is not internally avail abl e.

In review ng the functional adequacy of the sel ected system the
i nspector should determne if the design basis is met by the
install ed and tested configuration. The inspector shoul d understand
not only the original purpose of the design, but the manner and
conditions under which the systemw ||l actually be required to
function. For exanpl e:

a. For valves: What pernmi ssive interlocks are i nvol ved? What
differential pressures will exist when the valve strokes?
W I the val ve be repositioned during the course of the event?
What is the source of control and indication power? What
control logicisinvolved? What manual actions are required
to backup and restore a degraded function?

b. For punps: What are the fl ow paths the punp will experience
during acci dent scenarios? Do the fl ow pat hs change? What
perm ssive interlock and control |ogic applies? Howis the
punp controlled during accident conditions? What manual
actions are required to back up and restore a degraded
function? What suction and di scharge pressures can the punp
be expected to experience during acci dent conditions? What
isthe notive power for the punp during all conditions? Does
vendor data and specifications support sustai ned operati ons
at low fl ows?

c. For instrunentation and sensors: What plant paranmeters are
used as inputs to the initiation and control systen? |Is
operator interventionrequiredincertainscenarios? Arethe
range and accuracy of i nstrunmentati on adequate? What is the
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extent of surveill ance and cal i brati ons of such i nstrunentati on?

When conparing the as-built designwith the current desi gn basi s and
the licensing requirenments for the sel ected system the i nspector
shoul d consider the foll ow ng questions:

a. Are the assunptions upon which the original design was based
adequate? For exanple, are service water flow capacities
sufficient with the m ni nrumnunber of punps avail abl e under
acci dent conditions? Are the voltage studies accurate and
will the required MOVs and rel ays operate under end-of-life
battery condi ti ons and degraded gri d vol tages? Are fuses and
t hermal overl oads properly sized? Are current dc | oads within
t he capacity of the station batteries? Is theinstrunentation
adequat e i n range and accessibility for operations to control
t he system under normal and abnormal conditions?

b. Have nodified structures surrounding safety equipnent,
conponents, or structures been eval uated for seism c 2-over-1
consi der ati ons, and have nodi fi ed equi pnent conponents falling
under t he scope of 10 CFR 50. 49 been t hor oughl y eval uat ed f or
envi ronnment al equi prent qual i fications consi derations such as
tenperature, radiation, and hum dity?

c. |If the as-built docunments have been marked for the design
changes on an interi mbasis, have additional neasures been
t aken i ncl udi ng docunment revi ew, approval and saf e guardi ng
t he mar ked docunent s and rel at ed papers until the changes have
been incorporated on the revised docunents.

When review ng nodifications to a safety system the inspector
shoul d verify that marked-up copi es of drawi ngs are used for future
desi gn change activities until the revised as-built docunent
incorporating all the marked-up changes is officially issued.

03. 05 Gui dance for lInspection Requirenent 02.04b. VWhen
revi ewi ng the normal, abnormal and emer gency operati ng procedures,

t he i nspect or shoul d assess t he techni cal adequacy of t he procedures
and determ ne i f the procedural steps will achi eve required system
performance for normal, abnormal, renote shutdown, and energency
conditions. This shouldinclude consideration of operator actions
to conpensate for shortcom ngs in design. The inspectors should
determine if the systemis operated in accordance with the system
design and if operations personnel receive adequate training
pertaining to the selected system |In addition, the degree of

t rai ning provi ded shoul d be consi stent with t he anount of techni cal

detail includedin procedures. Inparticular, verify that operators
are trai ned on systemresponse, failure nodes, and required acti ons
involvedinall credible scenarios inwhichthe systemis required
to function.

The i nspector should verify that the enmergency, off-normal, and
abnormal operating procedures are adequate to handl e the nobst
limting design basis events. Where it is not reasonable for
procedures to provi de det ai | ed gui dance, the i nspector shoul d verify
that the licensee' s training programensures that the operators are
know edgeable in the areas of concern.
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The i nspect or shoul d verify that the operati ons personnel have the
ability toreference an up-to-date and accurate copy of the control
roomdocunents. This is necessary because the controll ed draw ngs
may not be revised, unless changes due to nodifications are
extensive. As aninteri mneasure, sone utilities have marked-up a
controll ed set of the control roomdocunents to show t he design
changes. Insuch situations, theinspector should al soverify that
revi sions of the controll ed docunents i ncorporatingthe marked-up
changes are perfornmedinatinely manner fol |l owi ng t he nodi ficati on.
The tineliness of docunment revision should be consistent to the
saf ety significance of the nodified system Effects of marked-up
desi gn changes shoul d not preclude the document being a useable
reference docunment, i.e., wthout clutter which could cause
difficulty in determ ning the actual installed configuration.

The inspector should verify that the nmarked-up changes to the
control roomdraw ngs have beenrefl ected in changes tothe nornal,
abnormal , and enmer gency operati ng procedures as necessitated by the
scope of the change.

03. 06 Gui dance for lInspection Requirenent 02.04c. VWhen
perform ng the revi ewof mai ntenance records, it is essential for
the inspector to understand the technical details of how the
activities were perfornmed. For exanple, the inspector should
consi der whether the closing limt switches were set with the
not or - oper at ed val ve ful ly shut or partially open and of f the val ve
seat .

As part of the detailed system wal kdown, the inspectors should
anal yze the adequacy of the system |lineup, accessibility, and
indicationsrelativetothe nost |imting design basis conditions
(e.g., degraded power and lighting, single failure, |oss of non-
saf ety i ndi cations, and harsh environments). This wal kdown shoul d
be a very detail ed hand-over-hand verification to ensure that the
as-built configuration agrees with the P& D. The foll ow ng
attributes should be consi dered:

a. Determneif conponents are accurately | abel ed and accessi bl e.
For exanple, can the conponents be operated locally or
manual |y i f required and is there health physics or security
consi derati ons?

b. Determneif notor-operated valve (MOV) operators and check
val ves (particularly lift check valves) areinstalledinthe
orientation required by the manufacturer. Additionally, a
human factors assessnment of the conponent (such as the
di recti on of handwheel rotation for valves installed upside
down and t he nunber of turns required for full val ve travel)
shoul d be made.

c. Determineif the systemlineupis consistent withthe design
and licensing basis requirenents. This |ineup inspection
shoul d i ncl ude consi derati ons of the normal and backup power
supplies, control circuitry, indication and annunci ation
status, and sensing lines for instrunentation.
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d. Determine if manual |y operated conponents can be operated
under accident conditions (i.e., radi ati on |evels,
t enper at ures, and manpower requirenments).

When reviewing the preventive maintenance requirenents, the
i nspect or shoul d assess whet her t he vendor -recomrended nmai nt enance
task i s addressed by t he mai nt enance program For exanpl e, arethe
PMs current for this systenf? Are corrective mai ntenance procedures
avai |l abl e for nmaj or systemconponents? Arelimt and torque switch
settings proper? Istheinstrument air systemadequately nmai ntai ned
toensurethereliability of pneunatic val ves? Are fuse and t her nal
over| oad si zes correct and are pi pe supports, seismc restraints and
shi el ding being maintained? 1In addition, the inspector should
verify that all the required vendor manual s are avail abl e and t hat
the latest revisions and bulletins have been reviewed and
i ncorporatedintothe mai ntenance requirenments. Special attention
shoul d be taken to ensure that the appropriate | evel of detail and
gui dance is provided in maintenance procedures, especially at
facilities where mai ntenance is performed in accordance with the
"skill of the craft.”

03. 07 Gui dance for Inspection Requirenent 02.04d. The review
of test records should go beyond areviewof thein-servicetesting
and surveillance prograns required for Techni cal Specifications.

The i nspect or shoul d answer t he fundanment al questi on of whet her the
saf ety system and all included conponents have been adequately
tested to denonstrate that they can acconplish their intended safety
functions as defined by their design basis. The inspector should
determine if the systemconponents have been adequately tested to
denonstrate that they can performtheir safety function under all

condi ti ons they m ght experiencein an accident situation. Although
it is not al ways possibletotest the systens inthe exact acci dent

configuration or condition, engi neering analysis or simlar testing
(such as contai nment spray nozzle snoke tests) should have been
perfornmed. The testing of the systemto be revi ewed shoul d i ncl ude
initial testing and periodictesting. Initial testingcaninclude
tests such as manufacturer's bench tests, installation checks,

preoperational testing, and startup or power ascension testing.

Periodic testing caninclude tests such as technical specification
surveill ance tests, post-nmaintenance tests, in-servicetests, and
preventive mai ntenance testing.

When review ng the technical adequacy of the surveillance and
testing procedures, the inspector nust ensure that the test
pr ocedur es conprehensi vel y address the required systemresponses.
For exanmple, the inspector should verify that the test |ineup
dupl i cates the acci dent response |i neup and that the check val ves
are tested to prevent reverse flow. The test shoul d not establish
any artificial initial conditions; however, the determ nation of
adequate testing may require consi derati on of renovi ng all actuator
power, including both electrical and pneumatic, for fail-safe
val ves. In addition, support systens and pl ant nodi fi cati ons shoul d
be eval uated to ensure that the system s functional capability, as
denonstrated by preoperational testing, has not been conpron sed.

For instance, the addition of afire barrier in an emergency core
cooling system (ECCS) punmp room nmay conmproni se room cooling
capabilities by alteringair flowpaths. The i nspector should al so
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verify that post-mintenance testing denonstrates that the system
functional capability has been naintained. Finally, theinspector
should verify that the periodic test adequately confirms the
continued operability of the safety system

03. 08 Gui dance for lInspection Requirenment 02.04e. Duri ng
interviews withthe quality assurance (QA) and quality control (QC)
techni ci ans, the i nspector should attenpt to deternm netheir | evel
of knowl edge and involvenent in field activities.

When revi ewi ng t he operational experience of the sel ected system
t he i nspector should attenpt to determne the historical reliability
of the systemand its conponents based on the revi ew and anal ysi s
of the operational experience. The inspector should determne if
the |i censee has aggressively pursued, identified, and corrected
root causes of failures. In addition, the inspector should
det erm ne t he ext ent of t he mai nt enance backl og and ascertainif the
| i censee has a programto identify, prioritize, and performtinmely
saf ety mai ntenance activities.

93801-04 | NSPECTI ON RESOURCE ESTI MATE

04. 01 Team Conposition. The typical SSFI team conposition
i ncludes six to seven inspectors (three or four operational and
three engineering design) assigned to the follow ng areas:

oper ati ons, mai ntenance, surveillance and testing, quality assurance
and corrective actions, nmechani cal systemdesign, electrical system
desi gn, and i nstrunentati on and control (I&C) design. A nechani cal

conponents design area nay al so be added. The detailed system
wal kdown can be done by an additi onal inspector participating for

only part of the onsite activities, or this aspect can be jointly
performed by the mmintenance and operations inspectors. The
engi neeri ng desi gn i nspection assi gnnents nay be nodi fi ed dependi ng
on the particul ar system selected for inspection.

Afull-time teaml eader wi t hout any specific area assi gnnents shoul d
have the primary responsibility to provi de gui dance and coor di nat e
team activities. It is recommended that the team | eader have
several years of inspection experience. The senior resident
i nspector for the site being inspected should not normally be
assi gned as a participati ngteamnenber; however, their invol venent
in the inspection process should be encouraged to the extent the
resident duties will allow

The engi neeri ng desi gn i nspectors shoul d have extensi ve architect
engi neeri ng experience withintheir assigned disciplinearea. In
many cases, it nmay be necessary to use contractor support to provide
this specific expertise. When contractor support is used, the
engi neering desi gn and desi gn control functional areas are nor mal | y
assigned to an experienced NRC inspector who functions as the
engi neering discipline sub-team | eader. This inspector works
closely with the engineering design engineers and nust have
excel l ent comruni cation skills. This assignnment is particularly
i nportant oninspections where the licensee' s corporate engineering
of fices are not | ocated onsite. Asignificant potential existsto
i solate the design and i nspection portions of the teamdue to the

93801 -16 - Issue Date: 07/15/96



physi cal separation of the team nenbers. In this case,
extraordi nary measures, such as daily teamtel econferences with
fol |l ow-up i ndividual conversations or weekly full teamneetings,
shoul d be taken to ensure full conmunication between the team
menbers.

04. 02 | nspection Duration. The length of the inspection,

including a one week preparation, is about eight weeks. The
i censee should be notified of the safety systens sel ected to be
revi ewed at | east two weeks i n advance of the pre-inspectionvisit.

Thi s m ni nrumanmount of time is necessary duetothe difficulty nost

| i censees have experienced inlocating andreassenblingthe design
basi s docunents. Duringthe first week of the inspection, theteam
| eader and the engi neering design inspectors visit the site and
corporate offices to performthe pre-inspectionvisit, obtainthe
requi red pl ant procedures, draw ngs, and ot her support i nformation
and begi n t he engi neeri ng desi gn inspection. The inspection report

preparation will require, at a mninmum an additional two weeks
effort for all teamnenbers i mediately follow ng the inspection
exit. Alonger periodw || berequired of the teaml eader to issue
the report.

04. 03 | nspection Schedule. The fol |l ow ng gui dance i s provi ded
for resource comm tments and pl anni ng i n conducti ng t he i nspecti on
fromstart to finish.

Week 1 Pre-inspection visit by the team |eader and the
engi neering design inspectors to collect necessary
background information and relay expectations to the
i censee for the remai nder of the i nspection. Entrance
nmeeting for the design phase of the inspection at the
best | ocation, either site or corporate, whichw !l allow
access tothe licensee's know edgeabl e engi neers and to
revi ew nodi ficati on packages and cal cul ati ons.

Week 2 Teaml eader copies, collates, and di stri butes background
information to all team nenbers.

Week 3 Begin in-office review of design inspection work.
Briefings onthe prelimnary concerns of the engi neering
design team are performed this week.

Week 4 Entrance neeting at site. The entire inspection team
i ncl udi ng desi gn i nspectors, begins on-site i nspection
activities.

Week 5 In-officereviewof inspection docunentation and i nternal
NRC managenent briefings on prelimnary inspection
fi ndi ngs and potenti al operational issues. No on-site or
engi neering office inspection activities. This period
off-site allows the licensee time to review the
out st andi ng concerns and questions identified so far
during the inspection.

Week 6 The entire inspection team including the engineering

design inspectors, returns on-site for one week to
conpl ete the i nspection and fol | ow up on t he out st andi ng
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i ssues and concerns. The pre-exit rehearsal is conducted
| ate Thursday afternoon with the participation of NRC
managenent representatives. The exit meetingis held on
Fri day norning.

Week 7-8 | nspection report input preparation by the team

Week 9-11 Report conpl etion by the team | eader.

93801-05 ADDI TI ONAL NRC | NSPECTI ON GUI DANCE

05. 01 Based upon t he i nspecti on observations, the teaml eader
wi || be responsibleto develop aninput for thefacility Systematic
Assessnment of Licensee Performance report. This input wll
predom nately address the Engineering and Technical Support
functional area. Consi deration should be given to the
responsi veness of the engineering organization to plant
requi rements. Overall concl usions should be drawn with respect to
t he adequacy of the engineering processes.

05. 02 The general gui delines for teami nspections are provi ded
in Manual Chapter 2900, "Team Inspections.” The follow ng
i nspection procedures are applicable for reference during the
i nspecti on:

35701 - QA Program Annual Revi ew

37700 - Desi gn, Desi gn Changes and Modifications

37701 - Facility Modifications

37702 - Desi gn Changes and Modifications Program

41701 - Li censed Operator Training

42700 - Pl ant Procedures

61700 - Surveil |l ance Procedures and Records

61725 - Surveill ance Testing and Cal i brati on Control Program
61726 - Mont hly Surveillance Observations

62702 - Mai nt enance Program

62703 - Mont hl y Mai nt enance Observati ons

62704 | nst runment ati on Mai nt enance ( Conponent s and Syst ens)

Cbservatlon of Work, Work Activities, and Revi ew of
Cuallty Recor ds
62705 El ectrical Mintenance (Conponents and Systens)
Observation of Work, Wbrk Activities, and Revi ew of
Qual ity Records

71707 - Operational Safety Verification

71710 - ESF System Wal k Down

72701 - Modi fication Testing

73051 - | nservice Inspection -- Review of Program

73055 - | nservice Inspection -- Data Revi ew and Eval uati on
END
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