NRC INSPECTION MANUAL PSI B

I NSPECTI ON PROCEDURE 93809

SAFETY SYSTEM ENG NEERI NG | NSPECTI ON ( SSEI )

PROGRAM APPLI CABI LI TY: 2515
SALP FUNCTI ONAL AREA: ENG NEERI NG ( ENG)

93809-01 | NSPECTI ON OBJECTI VES

01.01 The primary obj ective of this Safety SystemEngi neeri ng
| nspection (SSElI) is to assess the |licensee's engineering
ef f ecti veness t hrough an i n-depth revi ewof cal cul ati ons, anal ysi s,
and ot her engi neeri ng docunents used to support systemperfornmance
during normal and accident or abnormal conditions.

01.02 The secondary objective of the SSEI is to determ ne the
qual ity of safety eval uations perforned by thelicensee in support
of engineering nodifications perforned on the selected system

93809-02 | NSPECTI ON REQUI REMENTS

02.01 | nspection Pl anni ng. Before to the inspection, a
desi gnat ed nmenber of the inspection group shall take the lead in
devel oping an inspection plan to address, as a mninmm the
foll owm ng points:

a. Backgroundinformationrelativeto significant i ssues between

the responsible regional office and the |Iicensee,
particularly as it may relate to engineering and plant
desi gn.

b. Systemsel ection and key conponents to be addressed by the
i nspectors based upon the results of the plant-specific
i ndi vi dual plant exam nation (IPE).

c. Assignnments of individual team nmenmbers to specific
engi neering areas of the system for exanple, electrical,
i nstrunentation and control, or nmechani cal, and expectati ons
regarding the type and tim ng of information to be provided
to the inspectors by the |icensee.
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d. Atinetable of events involving inspection activities, such
as site access training, entrance and exit neetings,
coordi nati on neetings, conference calls, and due dates.

02.02 System Sel ection. The SSEI should be perforned on one
principal safety system During the planning process, the
i nspection group | eader shoul d review a nunber of electrical and
mechani cal systens from which a principal system can
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be sel ected. Systemsel ection should be based on the plant |IPE

past safety system functional inspections (SSFls) that may have
al ready been perfornmed on a systemby the | i censee or by ot her NRC
teans, and t hrough review of plant |icensee event reports (LERS)
and other data that may indicate a systemdesign problem Al so,

t he group | eader nay consi der sel ection of aless prom nent safety
systemthat may have received | ess review fromthe NRC staff and
the |licensee.

02.03 | nspection Preparation. After selecting the safety
systemto be eval uated, the group | eader should conduct a pre-
i nspectiontriptothe site and engi neering offices to assenbl e the
pl ant procedures, draw ngs, nodification packages, cal cul ati ons,
anal ysi s, and ot her background i nformation. In addition, the group
| eader shall identify all other key adm nistrative procedures.
This information will be copied, collated, and distributed to the
i nspection team nmenbers for their in-office preparation

02. 04 Conduct of the I nspection. After initial arrival onsite,
the i nspection teamshoul d establish contact with the applicable
systemengi neers and conduct a general systemwal kdown i nspecti on
ei ther as a group or individually. The objective of this wal kdown
inspectionistofamliarize the group with the general plant and
the specific system hardware and | ayout.

The i nspectors shall devel op i ndividual inspection plans to neet
t he i nspecti on objectiveslistedin Section0l1.01. The inspection
pl ans shall incorporate the follow ng inspection requirenents:

a. Review the design, licensing basis, and other design
docunment s, such as cal cul ati ons and anal yses for the sel ected
system and determi ne the functional requirenents for the
systemand each acti ve conponent during acci dent or abnor nmal
condi tions.

b. Select significant test procedures and verify that the
acceptance criteria specified in the test procedures for
system conponents are adequately supported by design
cal cul ati ons or other engi neering docunents.

c. Determ ne whether the normal and energency operation of the
systemis consistent with the design-basis and |icensing
docunent s. Determ ne the need for further review and
operati onal eval uation of discrepancies.

d. Evaluate the licensee's control and use of design and
licensing input information, and the adequacy of design
cal cul ati ons fromthe perspective of nodifications nade to
the selected safety system

e. Review selected nodifications nade to the original system
that could have changed the design or |icensing basis.
Det er mi ne whet her the systemneets the desi gn basis and t he
i censing basis in the as-nodified configuration.

f. Determ ne whet her sel ected systemnodi fications i npl enent ed
sinceinitial |icensing have introduced any unrevi ewed safety
guestions as defined in 10 CFR 50. 59.
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g. ldentify inconsistencies between the updated final safety
anal ysis report and the design docunents.

93809- 03 | NSPECTI ON GUI DANCE

Gener al Gui dance

The SSEI is intended to be conducted using three inspectors.
Because of this resource limtation, the deep vertical slice
approach used in the SSFI inspection, as described in inspection
procedure (I1P) 93801, cannot be fully inplenmented using this
procedure. This inspection procedure is intended to assess the
adequacy of cal cul ati ons, anal ysi s, and ot her engi neeri ng docunents
that are used to support system performance during normal and
acci dent or abnormal conditions.

Revi ew of ot her functi onal areas, such as operations, mai ntenance,
surveillance and testing, and quality assurance and self-
assessnent, i s addressed in other parts of the inspection program
However, when a weakness in any of the functional areas is
identified, the region shall perform additional reviews to
det erm ne whet her significant desi gn weaknesses or ot her weaknesses
exi st.

The | icensee is required by 10 CFR Part 50, Appendi x B, and 10 CFR
50.59 to fully understand the design and |icensing bases for all
saf ety systens and t he nodi fications tothose systens sinceinitial
l'icensing. The licensee should be able to validate the design of
t he systemand determ ne whether the facilityisinconpliancew th
t he Commi ssion's rul es and regul ati ons. As amninmum the licensee
shoul d have docunent ati on avail abl e to support any systemdesign
changes.

For ol der plants, sonme desi gn docunents, such as cal cul ati ons and
anal yses, may not be avail abl e. | nspectors have aregul atory basi s
for actions that result inthe provisionof records by thelicensee
(i ncludi ng generation of new cal cul ati ons to support the system
design basis) that address denonstrated inspector concerns
regarding particular aspects of system design. However, an
i nspector's request for a broad range of specific desi gn docunents,
such as cal cul ations and anal ysis that support system design,
wi t hout any denonstrat ed concerns, may be perceived as a backfit.

If the selected system has not been nodified since initial
i censing, the fact that original docunments are not available to
denonstrate safety systemfunctionality does not initself raise an
operability question. It may be possibleto determ ne operability
by |'i censee surveillance testing, review of pre-operational test
data, or other neans. For plants at which original design
docunents are difficult to retrieve, the team should focus on
revi ewi ng systemnodi fications and responses to NRC bul | eti ns and
generic letters that wouldrequirelicensees to assess t he adequacy
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of their facility, at | east on atopical basis, and t hat woul d have
required the regeneration of a limted set of design docunents.

However, for systems nodified since issuance of the operating
license, the |icensee should have a set of design docunents that
are sufficient to denonstrate that design margi ns have not been
unaccept ably reduced. For those systens that have been nodifi ed,
the licensee' s difficulty inretrieving design informtion may be
an i ndi cator of thelack of rigorous control of design cal cul ati ons
at the facility. This lack of control, in turn, may result in
di screpanci es between the plant |icensing and design bases.

The i nspectors shoul d verify that the current configuration of the
systemconforns to the design and | i censi ng bases. Additionally,
the inspectors should ensure that design-basis docunments are
control |l ed docunents, are bei ng nai ntai ned accurately and are up to
dat e.

The facility's current licensing basis is the set of regulatory
requirenents and |icensing commtnments that forns the basis for
i ssuance of the operating license and for the continued safe
operation of thefacility. Thelicensing basisis containedin NRC
regul ati ons, plant Technical Specifications, the final safety
anal ysis report (FSAR), NRCsafety evaluationreports, and | icensee
commtnments, such as those nmade in response to NRC generic
notifications or to NRC violations. The |Iicensing basis changes
withtinme. For exanple, as Technical Specification amendnments are
i ssued, the licensing basis is updated.

Speci fic Gui dance

03. 01 | nspection Pl anni ng. The i deal systemfor an SSEl is one
that is relied upon for accident mtigation and has been
significantly nodified over thelife of the plant. If avail able,

t he pl ant-specific probabilisticrisk assessnent or the | PE should
be reviewed as part of the system sel ection nethodol ogy. The
recomended systemis to have been originally designed by the
architect-engineer (AME). Modifications to nuclear steamsupply
system ( NSSS) vendor - desi gned systens are typically performed by
t he NSSS vendor, and nodifications to A/ E-designed systens are
often solely performed by the licensee's engineering staff.
Therefore, the potential for conprom sing the design basis and
reduci ng safety may be greater for an A/ E-desi gned systemt han for
an NSSS vendor - desi gned system al t hough an NSSS vendor - desi gned
systemis acceptable for evaluations. In addition, the previous
NRC i nspection history and |icensee sel f-assessnents, including
SSFI's, should be considered in selecting a system for review.
Operabi l ity eval uati ons and Techni cal Specificationinterpretations
perfornmed on systenms may al so indicate inconsistencies between
licensing requirenments (i.e. the Technical Specification) and
desi gn of the system

03.02 System Sel ection. The engineering design inspection
begins with the pre-inspectionvisit (sonmetinmesreferredto asthe
"bagman" trip) toallowin-office review?2 weeks earlier than the
onsite portion of the inspection. The need for a "bagman trip"
must be eval uat ed on a case-by-case basis. This additional tinmeis
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requi red because the team nust review a considerabl e anmount of
desi gn docunentati on to det erm ne whet her the systemdesi gn basi s
has been mai ntai ned throughout the nodification process.

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

a. FSAR and Updated Safety Anal ysis Report.

b. Site-specific adm nistrative procedures related to design-
basi s docunment control and to engi neering change control.

c. System descriptions and design-basis docunents.

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

e. System piping and instrunmentati on draw ngs; one-line dia-
granms; electrical schematics; wiring and | ogic diagrans;
cross section drawi ngs for punps and heat exchangers; and
procurenent specifications for mjor conponents.

f. Engineering cal culations (e.g., equipnent sizing and short
circuit analysis).

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

h. Rel evant regul atory i nformation such as i nformati on noti ces,
generic letters, and special studies that apply to the
system

i. Industry standards applicable to the assigned functiona
ar eas.

j. LERs for the past 12 nonths.

k. Inspection reports for the past 12 nonths and the Pl ant
| ssues Matri x.

. Licensee engineering design guides.
m  Significant nonconformance reports.
n. Operator work arounds.

Each team nenmber should study the docunentation to achieve an
i n-dept h under standi ng of the selected system (e.g., the safety
function in all nodes of operation, mjor system flow paths,
essential safety features actuation signals, system alignnment
during accident mtigation, safety interlocks, etc.). The
i nspectors should become famliar with system hardware, design
basi s, operationrequirenents, and equi pnment history. They should
al so beconme fam liar with the acci dent sequences that the systemis
designedto mtigate, as well as the acci dent anal ysi s assunpti ons
for the system
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The team should initially focus on in-depth inspection of one
system Adetailed andin-depthreviewof one systemis preferable
to a review of nunmerous systens that are reviewed in | ess depth.

However ,

the team nay have to expand its review of engineering

cal cul ati ons to ot her systens on t he basi s of observati ons obt ai ned
fromthe revi ewof cal cul ati ons associated with the systemthat was
initially selected for i nspection. As aresult, theinspection my

result

03. 03

in review of selected calculations from other systens.

| nspecti on Preparation.

In review ng the functional adequacy of the selected
system the inspector shoul d det ermi ne whet her t he desi gn
basis is met by the installed and tested configurati on.
The inspector should understand not only the original
pur pose of the desi gn but t he manner and condi ti ons under
whi ch the systemw || actually be required to function.
For exanpl e

1. For valves. What permi ssive interlocks are
i nvol ved? What differential pressures will exist
when the valve strokes? WIl the valve be

repositioned during the course of an event? \What is
t he source of control and indication power? What
control logic is involved? Wat nanual actions are
required to back up and restore a degraded function?

2. For punps. What flowpaths will the punp experience
during accident scenarios? Do the flow paths
change? | s adequate net positive suction head
avai |l abl e under all operating conditions? \Wat
perm ssive interl ock and control | ogic applies? How
I's the punp controlled during acci dent 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 is the
noti ve power for the punp during all conditions? Do
vendor data and specifications support sustained
operations at |low fl ow rates?

3. For instrunentation and sensors. What pl ant
paranmeters are used as inputs totheinitiation and
control systenf? 1|s operator intervention required
incertain scenarios? Are the range, accuracy, and
setpoint of instrunmentation adequate? Are the
specified surveillance and calibrations of such
i nstrunentati on accept abl e?

| nspectors may al so want to exam ne the results of the
i censee' s revi ewof the desi gn-bases docunents that may
have identified potential engineering deficiencies.

When conparing the as-built designw th the design basis
and the licensing basis for the selected system the
i nspectors should consider the foll owi ng questions:
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1. Are the assunptions upon which the original design
was based adequate? For exanple, are service water
fl ow capacities sufficient with the m ni mumnunber
of punps avail abl e under acci dent conditions? Are

t he vol tage studi es accurate and will the required
not or - operated valves and relays operate under
end-of-life battery conditions and degraded grid

vol tages? Are fuses and thermal overl oads properly
sized? Are direct current | oads withinthe capacity
of the station batteries? |Is the instrunentation
adequate in range and accessibility for the
Operations Departnent to control the system under
normal and abnormal conditions?

2. Have nodified structures surrounding safety
equi pnment, conponents, or structures been eval uat ed
for seismc
t wo- over-one considerations and have nodified
equi pmrent conponents falling under the scope of 10
CFR 50. 49 been t horoughl y eval uated f or envi ronnmen-
tal equi pnent qualifications considerations such as
tenperature, radiation, and hum dity?

3. If the as-built docunents have been marked for the
desi gn changes on an i nteri mbasi s, have additi onal
measures been taken, including docunment review,
approval , and saf eguardi ng t he mar ked docunent s and
related papers wuntil the changes have been
i ncorporated on the revised docunents?

| nspectors shoul d al so performa wal kdown i nspecti on of
the sel ected systemduring their first week on site and
reviewthe systemengi neering reports on the system if
avai l able, to obtain an appreciation of the current
concerns associated with the system

03. 04 Conduct of the Inspection. Reviewof the design basis
and the |icensing basis should include verifying the appropri-
at eness of the desi gn assunpti ons, boundary condi ti ons, and nodel s.
The revi ew shoul d det erm ne whet her (1) the design basis conforns
to the facility's |licensing commitnments and regulatory
requi rements, (2) the desi gn bases, anal yses, and associ at ed desi gn
out put docunents, such as facility draw ngs and procurenment
specifications, are correct, and (3) the installed system and
conponents are tested to verify that the design bases have been
met .

93809-04 | NSPECTI ON RESOURCE ESTI MATE

04. 01 | nspection Group Conposition. The inspection group
shoul d consi st of three inspectors. Two of the group nenbers will
be regi onal i nspectors, with additional support supplied by the NRR
staff or through contractors. An NRRstaff nenber (e.g., a project
manager) can provi de assistance in the review of 10 CFR 50.59
docunment ati on. The contractors will be indivi dual s who can provi de
assi stance inthe revi ewof design cal cul ati ons. One nenber of the
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i nspection group shall be designated as a group | eader to act as
spokesman for the group so that i ssues can be consi stently directed
to the attention of the licensee's nanagenent during the
i nspection. The resident inspectors for the site being inspected
shoul d not normally be assigned as participating team nmenbers;
however, their involvenent in the inspection process should be

encouraged to the extent their resident duties will allow.
04. 02 | nspection Duration. The |length of the inspection is
about 4 weeks. The 4 weeks include 1 week for inspection

preparation, a2 week onsite inspection period, and 1 week i n whi ch
I nspect ors may docunent t heir observations. The licensee shoul d be
notified of the safety systemsel ected to be revi ewed about 1to 2
nmont hs i n advance of the pre-inspectionvisit. This anount of tine
is necessary because of the difficulty many |icensees have
experienced in |ocating and reassenbling the design-basis
docunments. Before the onsite inspection, the group | eader shall
visit the site or engineering officesto performthe pre-inspection
visit. The purpose of this visit is to obtain the required pl ant
procedures, draw ngs, cal cul ati ons and ot her support i nfornmation.
The i nspection report preparation will require, at a m ninmum an
addi tional 1 week effort by all teamnmenbers i medi ately foll ow ng
the inspection exit.

04. 03 | nspection Schedul e. The fol |l ow ng gui dance i s provi ded
for resource conm tnents and pl anni ng in conducting the inspection
fromstart to finish.

PRE- The inspection group |eader visits the l|licensee to
col | ect

| NSPECTI ON desi gn docunents as required to conduct in-office

pr eparation.

VI SIT:

The group |eader copies, collates, and distributes
background information to all team nenbers.

Week 1 Each inspector perfornms an in-office review of design
docunments and devel ops an inspection plan.

Week 2 The entrance neeting is held at the site. The team
begi ns the inspection.

Week 3 The teamcontinues the inspection. The pre-exit review
is conducted on Thursday of week 3 with the NRC staff.
The exit neeting is held on Friday of week 3.

Week 4 The team prepares the input for the inspection report.

Week 5-6 The group | eader conpl etes the report.
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93809- 05 ADDI TI ONAL | NSPECTI ON GUI DANCE

The fol | ow
during the

37700
37701
37702
72701

93809

ng i nspection procedures are applicable for reference

i nspection:

Desi gn, Desi gn Changes,
Facility Modifications

and Modi fications

Desi gn Changes and Modifications Program

Modi fi cation Testing

END
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