NRC INSPECTION MANUAL RVI B

I NSPECTI ON PROCEDURE 93807

SYSTEMS BASED | NSTRUMENTATI ON AND CONTROL | NSPECTI ON

PROGRAM APPLI CABI LI TY: 2515
SALP FUNCTI ONAL AREA: ENG NEERI NG TECHNI CAL SUPPORT ( SCETS- O)

93807 | NSPECTI ON OBJECTI VES

The objective of the System Based |nstrunentation and Contro

| nspection (SBIClI) istoverify the functionality of safety systens
by i nspecting performance rel ated attri butes of the safety system
with a focus on its associated instrumentation and control.

93807-02 | NSPECTI ON REQUI REMENTS

02.01 | nspection Planning. The team| eader shall devel op an
i nspection plan to address t he background i nformati on on t he pl ant
relativetothisinspection, the basis for selectingthe systen(s)
for inspection, the selected instrunentation, the assignnent of
i ndi vi dual team nmenbers to specific areas, and the schedul e.

02. 02 Sel ection of Instrunentation. The teaml eader, assi sted
by the nmechanical system design engineer, and one |&C design
engi neer, should reviewa current plant specific probabilisticrisk
assessnment (PRA) and plant experience to identify the dom nant
acci dent sequences that contribute significantly to core damge.
Two or three systenms whose failure could affect these accident
sequences shoul d be sel ected, and about 10 to 12 i nstrunment | oops
inthese systens that initiate and control protective actions for
accident mtigation should then be identified for inspection. A
review of applicable experience reports nmay be helpful in
identifying specificinstrunent | oops withinthe selected systens.

02. 03 Conduct of the lnspection. This inspection has two
conponents, a design inspection typically conducted in the
engi neering offices of the |icensee and a concurrently conduct ed
site inspection.

a. Desi gn | nspection

1. Verify that the thermal/hydraulic performnce of the
mechani cal systemis consistent withthelimts specified
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in technical specifications (TS), accident analyses,
enmergency operating procedures, and design bases
docunments (DBD).

2. Verify that the process paraneters used as controlling

vari abl es and their specified control val ues have been
sel ected with adequate
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margi ns to assure system functionality.

3. Verify that the device range for each sel ect ed par aneter
is adequate, taking into consideration the device
accuracy, calibration tolerances, drift, etc. Al so
verify that thelicensee's | oop calibration nethodol ogy
ensures that the device is calibrated over its entire
range.

4. Verify that the cal cul ated systemprocess response ti nes
are consistent with required system performnce.

5. Verify that setpoints are cal cul ated consi stent withthe
met hodol ogi es defined i n NRC approved topi cal reports,
Regul at ory CGui des, or equi val ent gui delines inindustry
st andar ds as applicable, and utilize correct i nputs from
techni cal specifications, acci dent anal yses or DBD. Al so
verify that effects of physical elevations, density
ranges and tenperatures ranges are appropriately
consi der ed.

6. Verify that devices have been qualified for the
anti ci pated normal and acci dent environnental conditions
applicabletotheir physical |location (e.g., tenperature,
hum dity, radi ation, seismc loading) and that
i naccuraci es associ ated with environnmental conditions
have been appropriately factored into |oop accuracy
cal cul ati ons and consi dered i n appropri ate abnornmal and
ener gency operating procedures. Also verify that all
i naccuracies due to environnental effects of the | oop
el ements (i.e., cables, transmtters, term nal bl ocks,
penetrations, etc.) have been appropriately considered.

7. Verify that proper | ogic has beenincorporated for system
actuation, annunciation and control.

8. Verifythat systemnodifications, includingrevisionsto
set poi nts, have been appropri ately eval uated per 10 CFR
50.59, and that in-kindreplacenments were truly in-kind.

9. Verify that all pertinent functions of the equi pnent are
checked during surveillance testing.

10. Verify that equi pnment responses to a | oss of power are
adequate. Also, verify that procedures for handling | oss
of power incidents are adequate for the instrunents
sel ect ed.

11. Verify that therequiredisolation devices are qualified
and that the system maxinmum credible fault/surge
withstand capability is bounded by the installed
i sol ati on devi ces.

12. Verify that protection system control systemfailure wl|

not adversely chall enge plant safety systenms (contro
system interaction).
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13.

14.

15.

16.

17.

Verify grounding of equiprment and cabling have been
evaluated for the effects of noise interference,
i ghtning induced surges, or ground | oops.

Revi ew mai ntenance, calibration, and surveillance
procedures, and verify conformance to TS, FSAR and
cal cul ation requirenents. Confirm that calibration,
annunci at or, abnormal response and mai nt enance procedur es
have been updated to reflect any revised equipnment
requi renents due to system nodifications.

Verify that the installed equi pment configuration and
rack arrangenent all ow adequate equi pnment cool i ng.

Verify that equi pnent susceptibility to El ectromagnetic
I nterference/ Radio Frequency Interference (EM/RFI)
sources has been eval uat ed.

Verify that appropriate electrostatic discharge
procedural precautions are in place.

Site I nspection

1.

Verify that physical |ocations of instrunment taps and
devi ce el evations are consistent with cal cul ati ons.

Verify that sensing |l ines are arranged with appropriate
consi deration of slope, venting, draining, equali zing,
process isolation and hydraulic requirenents.

Verify that device nmake and nodel nunmber and actual
setpoint are consistent with the calculation and
instrument |ist.

Verify that the physical | ocationof theinstrunentation
| oop i s such that there are no unresol ved concerns due to

hi gh-energy or noderate-energy |ine breaks, jet
i npi ngenent, seismc 11/1, flooding, mssiles, or
vi brati on.

Verify that plant specific historical data on instrunment
drift between calibrations is consistent with the
cal cul ati on assunpti ons.

Verify that calibration procedures are consistent with
t he cal cul ati on requirenents.

Verify that preventive maintenance, including vendor
recommended periodic replacenents of aging parts, is
sati sfactory.

Verify that test equi pment accuraci es are consi stent with
t hose assuned in setpoint calcul ations.

Verify that instrunmentati onthat is bypassedis properly
i ndi cated or annunci at ed.
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10. Verify that adequate corrective acti on has been takento
identify and correct |1&C rel ated nmai nt enance concerns
identifiedininformation notices, |EBulletins, generic
letters and vendor reconmendati ons.

11. Verify t hat appropriate document ed
operability/reportability eval uati ons have been perforned
for di spositioningidentifiedproblens and nal operati on
or failure of instrumentation.

12. Verify that adequat e physi cal separation/independenceis
mai nt ai ned bet ween channel s/ di vi si ons.

93807-03 | NSPECTI ON GUI DANCE

Gener al Gui dance

The inspection will review the licensee's evaluation of the
t hermal / hydraul i c performance of the safety systemand t he process
paranmeters used to control the operation of the safety systemto
assurethat it will performas describedinthe FSAR and as assuned

in the accident analysis. The inspection will also reviewthe
design and field aspects of the associated instrunmentation and
control systems, including setpoint calculations, mechanical

systens interfaces, testability, calibration procedures, isolation
and bypass status indication, mintenance, and equipnment
installation.

Speci fic Gui dance

03. 01 No specific guidance.

03. 02 Selection of Instrunentation. The selection of
i nstrunents for i nspecti on shoul d be done during the pre-inspection
visit tothe licensee's facilities. The inspection sanple should
i nclude those instrunents that are typically engi neered by t he NSSS
vendor, e.g., ECCS and ot her accident nmitigating systenms, and t hose
engi neered by the architect-engineer, e.g., balance of plant
systens. Technical specifications and FSAR system descri ptions
shoul d be used i n the sel ecti on process. The size and scope of the
i nspecti on sanpl e nay be adjusted for each facility as determ ned
necessary.

03. 03a Design Inspection. The inspectors assigned to perform
system based | &C desi gn inspections should have experience in
desi gning the systens being inspected or, as a mnimm wth the
NSSS design to be inspected. Preferably this experience should
have been gai ned while working at the design offices of an NSSS
supplier or an architect-engineer.

The i nspectors shoul d evaluate the |1 & systens relative to their
desi gn bases, techni cal specifications and acci dent anal yses (as
appropriate), process limts cal cul ations, setpoint cal cul ati ons,
and control loop logic for actuation/alarm functions. For
verifying instrument setpoints the guidance in Regul atory Gui de
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1.105, "Instrument Setpoints for Safety Rel ated Systens” shoul d be
used. Specific design attributes to be considered are listed in
Section 02.03a of this procedure.

03.03b Site lnspection. Field engineers performng the site
i nspection shoul d be experienced in | & conponent install ation,
mai nt enance, surveillance, calibration, testing and operations.
Site inspectors should closely coordinate their activitiesw ththe
design inspectors to ensure that the physical installation,
procedure requirenments, test results, drift data, etc., are
consistent with the design docunents and cal cul ati ons. Specific
site attributes to be considered are listed in Section 02.03b of
this procedure.

93807-04 | NSPECTI ON RESOURCES

04.01 TeamConposition. The SBIClI teamincludes 5 or 6 inspectors
with the follow ng assignnments:

Team | eader

Assi stant team| eader (optional depending on the need to split
the team for concurrent inspections at the site and the
engi neering office renote fromthe site)

Two | &C desi gn engi neers

One nmechani cal system desi gn engi neer.

One |1 &C field engineer

04.02 lnspection Duration. The foll ow ng gui dance i s provi ded for
pl anni ng the inspection:

Week 1 - Three days of pre-inspection visit by the teaml eader,
the nechanical system design engineer and one |&C design
engi neer, for selection of instrunents for inspection and
acqui sition of inspection docunents.

Week 2 - In office inspection preparation and review of
docunent s.

Week 3 - I nspection at the site and|icensee engi neering offices.

Week 4 - Inofficereviewof information collected during week 3
and continuation of review of docunentation.

Week 5 - Conpletion of site and engi neering office inspection.
Pre-exit nmeeting with the NRC nanagenent and exit meeting with
the |licensee.

Week 6 - Preparation of report inputs by the team nenmbers and
transmittal to the team | eader

Weeks 7 t hrough 11 - Teaml eader conpil e and finalize teammenber
i nputs and i ssue inspection report.
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93807-05 REPORTI NG REQUI REMENTS

The team | eader shall develop input for the facility Systematic
Assessnment of Licensee Performance (SALP) report, based upon the

i nspecti on observations. This input should generally address
functional areas such as Engineering and Technical Support,
Mai nt enance/ Survei |l | ance, and Saf ety Assessnent/ Qual ity

Verification.

END
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