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EXECUTIVE SUMMARY

During November 4 through 8 and November 18 through 22, 1951 a U.S. Nuciear '
Regulatory Commission inspection team conducted a systeme-based instrumen-

tion and control inspection at the Pilgrim Nuclear Power Station, Unit 1
(RTS). The inspection focused on the design and configuration of selected
instrumentation and control egquipment and on the equipment's imterface with
key safety related systems., The inspection team was composed of site
inspectors located at PNPS and engineering inspectors located at the muclear i
engineering offices in Braintree, Massachusetts.

The team found seven deficiencies during the course of the inspection. The
nost significant deficiency concerned inadequate setpoints for the salt !
sorvice water (SSW) discharge pressure switches, which initiate starting of
the S5W pumps during a loss of offsite power. As a result of the inonrrect
setpoints for these switches, two SSW punps per division could have been
autoratically loaded onto each emergency diesel generator, potentially
exceadlng the diesel genmerator capacity. The team also found inadequate
operating procedures used for controlling the torus temperature and water
level., The operating procedures allowed operat.on throughout the full span
of the techrical specification limits and did not include margins to account
for irstrument inaccuracies.

Cther deficiencies the team identified included inadequate engineering
evaluations of two modifications to the reactor water level instrument,
resalting in failure to consider reference leg heatup due to a high energy
line breal; the lack of a calibration procedure for the SSW pump discharge low
pressure indicator: inadeguate supports and sloping of sensirg lines for
installed OS5V pressure switches and transmitters; and various errors and
incons stencies in drawings, data sheets, and calibration procedures.

The significant observations identified were calibration procedures that did
not specifically state what measuring and test equipment to use during
calibraticn, an incorplete engineering evaluation for the procurement of a new
digital reactor water level indicator, and the failure to account for the
effects of terperature on Barton pressure switch accuracy.

The team concluded that these deficiencies and abservations indicate a
potentially significant weakness with regard to the ability of certain
instrmentation and control equipment to perform their intended safety
functions, In addition, the team concluded that several of these deficiencies
could be attributed to the lack of available design basis information, and as
a result, encouraged continued support for Boston Edison's ongoing design
basis reconstitution effort. The team considers that this program should
include effort to better undertand the basis for analytical limits and their
margins that were used to establish technical specification values. The tean
roted strengths at PPS in the technical competence o the Boston Edison
staff, in the Boston Edison staff's assessments of operability and corrective
actions, and in support of the of the inspection. They also found that the
PE calibration procedures and preventive maintenance were adequate.
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1.0 BACKGROUND=INTRODUCTION

Inspectors in previous NRC inspections of nuclear pover plants have found
namerous deficiencies in the areas of instrumentation and control systems and
equipment. These tindings involved design modifications, setpoimts and
setpoint control, calibration procedures, and design caloulations. As &
resalt, the Special Inspection Branch of the Office of Nuclear Reactor
Reagulation is developing an inspection specific to the instrumentation and
cortrol area, in which the inspection methodelogy focuses on the interface
that exiets between instrumentation and control equipment and key safety-
related systers. This inspection includes aspects performad at the plant site
and rmore design-oriented aspects that are performed at the engineering offices
of the licensee.

The prirary purpose of the inspection at Pilgrim Ruclear Povser Station, Unit 1
(PPS) was to verify that the design and configuration of selected instrumen-
tation and control equipment was adequate and would allow associated safety
related systems to perform their design hasis functions. A secondary purpose
was to assess the adequacy of the licersee's engineering and technical support
for the scope of the inspection.

Find noes within this report have been catagorized as either deficiencies or
observations. Deficiencies are either (a) the apparent failure of the
licensee to conply with a requirement, or (b) the apparent failure of the
licensee to sal.sfy a written commitment to conform to applicable ccdes,
standards, guides, or accepted industry practices when the comitment has not
beer rade a legally binding requirement. Deficiencies identified during this
inepection are identified in the report and are also sumarized in Appendiix A.
Observations are items considered appropriate ioc call to management attention
but wvhich have no direct regulatory basis  Observations identified during
tris inspection are identified in the report and are listad in Appendix E.

2.0 SATLE SELECTION PROCESS

During the pre-inspection visit oo acted Octaber 16 through 18, 1991, NRC
inspectors reviewad selectad doauments to determine what specific systems and
instrue s would be examined for this inspection., Because the PNPS is one of
the older nuclear plants, it has little documentation pertaining to specific
accident analyses and technical specification bases. Consequently, the tear
relied heavily on the PPS F' aal Safety Analysis Report and on a draft
individual plant evaluation ‘robabilistic Risk Assessment), The draft risk
ascessmert showed the salt service water system (SSWS) to be the system with
the third highest contribution to core damage probability. Two other systers,
the dc power supply and the reactor protection system, had higher
contributions to core damage probability; however: the inspectors felt that
these two systems would not meet other inspection selection criteria,
including inspectability, availability of design documentation, and
instrumentation type and number.



As a result of the above analysis, wmwiwwtmmwssws
(Gection 1.1) and other systems and instruments that are also necessary for
accident mitigation, The other systans «d instruments selected included:

' the reactor building closed ccoling water system, (section 3.2)
' the high pressure coclant injection (HPC1) instrumentation related to
HICI purp suction (Section 3.3.1)
the condersate storage tank level gwitches (Section 3.3.2)
. the torus level ard temperature {nstrurents, (Sections 3.3.3 and 3.3.4)
' the reacter water level want, (Section 3.3.95)
. the scram discharge instrument volume, {(Section 3.4)

3.0 REVIEWS OF SYSTEM INSTRIMENTS

For each instrument selectad during the pre-inspection, the team requested
caloulations and documentation pertaining to the setpoint basis, technical
specitication basis, design, cal‘bration, prever.ive malntenance, discrepancy
ranagement, mdifications, ard surveillance tests. The inspectors at the site
pertormad a walkdown inspection of the selectad instruments and reviewed the
PS dacumentation. The engineerirg calmulations and analyses for each
inetrument were reviewed by the cngineering team at Boston Edison's nuclear
engineering cffices.

3.1 Salt Service Wacer System

The S35 consists of five puvps connected to a cammon discharge header, which
has isclation valves to supply service water to two independent cooling loops.
The SSWS supplies cooling water to the reactor puilding (RB) closed cooling
water (O0W) heat exchangers and the turbine building closed cwoling water heat
ex-hangers. Pressure transmitters on the discharge header continuously
monitor SSWS pup performance by providing indication in the control roam.

The loss of alternating current (ac) power trips all service water pumps and

Two SSWS purps in each loop are powered by the associated diesel generator.
The fifth puyp is loaded on a cammon service bus, wh.ch could be powered from
gither diesel generator. The operator preselects the loop that would be
supplied by the fifth pump.

T™he following instruments in the SSWS were selected for .eview:
. PT-1B28, SSWS Header Pressure Transmitter (Loop A)
. DS-1828ALE, SSWS Header Pressure Switches (Loop A)
. LTD=3810, S8WS Differential level Transmitter Across the Travelling
Screens

4.1.1 Balt Service Water Pump Discharge Pressure 8witches (PS-3B2B8ALE)

pressure switches (PS-3B28A & B) installed on each 8SWS loop automatically
erart each purp if the header pressure is below the switch setpoint. Time
delay relays are included in the starting circuits to ensure that all purps in
each loop are not started at the same time during low pressure conditions.




3.1.1.1 Setpoint Calculation and Basis

The setpoint for the SSWS pump discharge pressure switches was identified as
15 peig during the inspection. The licenser did not have a calaulational
basis for this setpoint but instead said the setpoint had been derived durirg
startp testing of the plant, At the team's request, the licensee calcoulatex!
the minimum discharge pressure expectad during design basis conditions and
determined that the 15 psig setpoint was inadequ ‘e. The licensee's
caloulations showed that with ane puop running in each SSWS loop, the expected
discharge pressure as measured at the pressure switch could be as low as 3.3
peig. At the existing setpoint of 15 psig, the potential existed for
avtomatically starting a second SSW purp, which was not accounted for in the
current liesc) generator load calculation. The current diesel load
caloulation indicated inadequate margin to allow for starting two SSW pumps.
The inadequate SSW pump discharge pressure setpoint is identified as
Deficiency 91-201-01, in Appendix A to this report.

As a result of this finding, the license: reset the SSW pressure switch to 3.3
peig during the inspection. In addition, subsequent to the inspection, the
licensee re-evaluated the diesel generator loading and determined that the
diesels would have been able to hardle the added load, The new diesel
generator evaluation was not reviewed by the inspection team,

3.1.1.2 logic, Testability, Isclation, Independence, and Enwirommental
Qualification

The contacts of the two discharge pressure switches that sense discharge
pressure are connected so that either one of the pressure switches can start
indlvidual progressively staggered purp timers., For loop A, puap A will start
28 secords after the sensed low-pressure " “ndition and pun B will start 9
seconds after the sensed low-pressure condition. For loop B, pump D will
start 20 seconds after the sensed low-pressure condition and putp E will start
=0 seconds aftir the sensed low pressure condition. Pump C, the swing puwp,
will start 8% seconds after the sensed low-pressure corditions.

Prps A and B are loads for diesel generntor A, Rups ) and E are loads for
diesel generztor B. Pump C is on a swing bus that is loaded either on diesel
generator A or B, depending on its preselected assigrment to loop A or loop B.
The pressure switches on loop A are isolated from those on loop B by two
header isclation valves that split the heade: and connect pump C to one of the
loops. The switches are not required to be wviromentally qualified, but are
gualified to meet the seismic class of the piping. The team identified no
adverse findings in this area.

3.1.1.3 Installation Verification

The site inspectors ¢ valuated the installations for pressure switches PS-
JE2BA, FO-3E28B, and [T pressure transmitter PI-3828. These instruments are
located in the 5SW buil ing near pumps 208A and B. Both pressure transmitters
were identified as Static-O~Ring types model 4N-K4~CT. This identification
agreed with the instrument data sheet. The inspectors found the pressure
instrument installation inadequate in that both impulse line slopes were

3



fevarsed 1 portions of the tubim run. They also notad that e Lmpul se
lincs w. . amproyerly syyortad. Thase discrepancies are {de/tified as
fef cle., Ho. 91-201-02 in Nperdix 4 to this report.

2.1.3.4 Calibration Proomdtures and Oata

The Lrepeccors examined th: historical calibretion data for PT=3828, PS-20282
and PE<3E2E B, The drift data that was available for review geneially
BIpported the wtrument application., Mowever, no calibration re for
PT=3828 was available. Setpoint ca.aulations for PT-3828, FS-3828A and s
JECEE were also not avallable, and as & result, the inspectors could net
corpare the fie.d data to the setpoint calculation. The licensee initisted
Potential Cordition Adverse to Quality (PCAQ) $1-218 to address the lack of a
Ga' " oation proecedure for instrument 3828, This is identified as

DL ancy 91-201-0) in Nperdix A to this report.

T™he inspectors also noted a discrepancy betwesr Piping and Instrumentation
Draviwg (PET0) M2, schematic Ei70, and alam response proceduies ARMCIR-F)
ard ARP-CTR 2 for time delay re..y TUR-74+3828. Drawing M212 specified a 2~
randte deloy while schematic E170 and the alamm sRmSponse prooadures spec]!ied
& 10-second delay. This time delay relay provides the alarm sigral to
Annanciator windows 89 and 90 (service water pums law=discharge M).
The lioersee determined that s 10-secund delay was the correc® va've. The
lirensse jasued POAD §1+216 to resolve the time delay discrepancy re’ad for
TOR-T4=3828. These discreparcies are included as part (Item (1)) of
Deficiency io. $1-201-04 in Appendix A to this report,

0305 Preventive Maint rance

Mo lrepectors noted no spec’al preventive maintenance requirements for this
detrrentation. The vendor data is used to develop maintenance ard
Corrective action requirements iduntified by the manufacturer. The inspectors
8180 reviesed the fallure and malfunction reports (FEMR) for these

rstirents and notad no sdverse trends,

4.1.¢ Differential Pressure Across Traveling Screen LID-3910 and LSD-3910

Each of the four traveling screens has a butbler type level measurement syster
t.at is used for open tanks. Air st a constant flow is applied to two small
pipes that are immersed in the water. One pipe is placed on the upstream si
Of the screen and the other on the downstream side. A differentia) pressure
LransTitier senses any pressure difference between the two standpipes. The
transmitters supply a pneumatic signal, proportional to the pressure
difference, to indicatcrs and pressure switches. I any pressure switch
excoeds a setpoint, an alarm is indicated in the contrel roum. Differential
pressure conditions that cause an alarmm indicate dagr-dation in the
clerrdiness of the screen.



3.1,.2.1 Setpoint Caloulation ard Basis

In response to the teanm's request fo. the basis of the setpoint for the alam
condition, the licensee provided an engineering evaluation of high
differential pressure across & screan (I3 90442, Rev. 1 ESR 90=360), MIS
had no formal setpoint caloulation dooument. Discussions with the licensee,
and & reviev of the evaluation indicated that the alarm setpoint is to provide
sndication that one of the traveling screens is clogged with kelp, ssaveed or
other debris. The alarm setpoint for the pressure switch is 6.6 psig, which
is the output of LID-3910 oo to a 6-inch water-level differential
between the ypstreanm and downstream sides. The original design alarmed at 10
inches to indicate fouling, At that sety .int, the licensee decided that the
time 1ag between the alarm and the maintenarnce action could allow the screen
to be damaged.

3.1.2.2 Installation Verification

The inspectors examined the installation of differential pressure transmitter
LTO=2810, LID-3810 is a Foxboro Model Vi-Al differential pressure tranamitter
With & J psig to 15 psig output. LSD-3910 is a Mercoid Model DAW-533=3+1
differential level switch. The transmitters are located on grourd-level
istrurent racks near the traveling screens. The inspectors concluded that
the divisional separation and indeperdence of these instrumants was
acoeptarle. The inspectors fourd the installation of the instrument impulse
lines acceptadle, except for same physical damage that the licersee corvected.

3.1.2.3 Cal.bration Frocedures and Dt

The irgpectors wanined the owrent revision of procedure €.F.20. This
procedure 1s used to calibrate the traveling wa'er screen differential
pressure lrestruments, including LTD=3910 and LSDO-"910, L1SD=3910 has a
wipoint of €.€ psig 20,12 psig. The inspectors found the procedure adequate
ind supportive of the setpoint,

The inspecors examined historical calibration records for 1ID-3610. Since a
e rstrument was installed in June 1990, little drift data was available for
deterrining charmel drift. The available drift data for the setpoint module
(LED=2910) did not appear to Le excessive.

J.1.2.4 Preventive Mainterance

The inspectors noted no special preventive maintenance program beyond that for
calibrating these instruments. The noted that the licensee had a
vendor data program that wes used to implement maintenance and corrective
actiors jdentified by the L strumant manufacturer,  The licensee had ooy ied
with all special requiremenis identified in the vendor's manual for the
instrumaent .

3.2 FReactor BRuilding Closad Cooling Water System

The reactor building closed cooling water system consists of two independent
closed loops with toue punps per loop. A surge tank at the highest point of
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each loop is provided. The RBOXWS provides cool g for the camponents in the
core standyy cooling system and the residual heat removal syster. Pressure
Bvitches mzuatumwmmwmm and
astaratically start the standby pup if the neader pressure i below the
pressure switch setpoint.

Fressure switches PE-4058 at the disctarge header of locp A of the RBOOWS was
selected for review during the inspection.

2.1 RBOOW Pump Discharge Pressure Switch PS-4058

he FROOWE consists of two independent closed loops with cross-tie capability,
Each 1m>m|mwmelulwwwm.m
headei | the surge tank maintains a net positive suction pressure to the puys.

A process tap on each discharge header is rovted to @ pressure transmitter and
& pressure switah, The pressure transmitter senses the discharge pressure ard
provides an analog signal for an indicator in the control room. The pressure
gwitah (FE-4058) has a setpoint for low discharge pressure that controls the
Frart of timey used for starting the purps in 8 seguence similar to that used
to start the SSW purps. The pressure switch also controls a time=dnlayed
alarm, which is displayed in the control room.

J.8.0.1  Setpoint Calowlation and Busis

The licenses could not retrieve the setpoint caiculation for PS-40%8 or any
document tat provided the design basis for the setpoint, The licensee stated
te curent setpoint of 5¢ peig was determined Guring precperational testing.

Durire the inspection, the licensee caloulated that the minimum setpoint
Bhowid be at least $5.15 psig to ensure the starting of one RBOCW per division
or & loss of offsite power event, On the firet version of the calculation,

O sensor (bBarton 268A) temperature effects were listed as zero. The vendor
~andal or data sheet did not indicate any effect that was due to charges in
ATLLETL terperature.  During the inspection, the licensee checked with the
vendor who stated that the ambient tamperature effucts were 1 percent of full
scale per 50°F from =40 to 180°F. This did not affect the outoome of the
Betpount caloulation, However, the team was concerned that the licensee, when
determiring setpoints for similar switches installed elsevhere in the plant
Taght not have taken into account the temperature effects. (Observatjon 91~
01«01, Nypendix B)

$.2.2.2 Llegic, Testability, Isclation, Independence and Ervirormenta)
Qualification

The tearm reviewee the instrumentation and calibration procedures 8,F,.30 an
€.L.30.1 were reviewed and found them acoeptable. The two RECOW loops are
physically separate but have a crosstie with two normally closad valves. The
pressure transmitters and pressure switches on one loop are physically
separated from those on the other loop., The pressure transmitters are not
required to be ervirommentally qualified because they are located in a mild
environment.,



The tean reviewa! the doarentation on the SeiEnuc gQualification of the
Fwitches. One preossure switah (FS4058) was original plant eguipment ard the
licensee plans o ealate it for corpl iance with seismic iremerts in
AoCortance with the genwric NRC letter on seismic qualification of original
plant equipment. The licensee replace the pressure switch in the B loop
(FS405E) and the toan faud its seismic requiremants and gualification were in
caloulation No. €1%.0.2247,

3.¢.1.2 Installation Verification

Trne inspectors exanined the installation of PS-4058. PS-4058 is a Barton
MoGel 20EA pressure switch. It cperstes PS~ 056X, an Agastat Model 2412A0T
time=delay relay, which in tums, operates an annwcistor should a sustained
FROOW Jow discharge pressure exist., The inspectors fourd the divisional
separstion and indeperdence ~f these instrumnts acceptable and the
Anstramenc Ampulse lines pro wrly sloped and mounted.

3.2.1.4 Calibretion Procedures and Deta

The inspectors examined the current revision of procedures 8.E,30 ard
§.1.30.1. The licensee uses prooec wres to calibrate the pap di

Frecsure instruments, including pressure switch PS-4058. PS-4058 is set at
SE.20 peig 4] peig which is ronsistent with the design basis., PS-4058) is set
8t & 10 second 22 second time delay, The inspectors found the procedures
sdeguate and supportive of both the pressure setpoint and the time delay.

The inspectors examined historical calibration records for PS-4058. The
historical drift data was retrievable and was available for inclusion in
Setpoint caleulastions, The recorded drift values were not excessive and were
WAL e wpected range for the specific instruments.

3.2.1.% Preventive Mainternance

The inspectors noted no special preventive mainterance prograr beyond that for
Calibrating these instruments.

4.3 Core Standby Cooling Systems

The core standby cooling systems include the HPCI systen, the automatic
depressurization system, the core Sprey system, ard the low-pressure coolant
injection system, For this inspection, inspectors evaluated the
instrunentation for the HICI system actuation and operation,

fuel to linit fuel cladding terperatures in the event of a pipe break in the
prirary coclant system. The steam admission valve 'in the steam sypply line to
e turbine-driven HICI pump opens to start the PP On & low reactor water
level or a high primary contairment presswe. The normal source of weter for
the HICI puwp is fmmmultmqem (CSTs) . However, the
valves in the suction line from the suppression pool wil) open and the suction
valve from the CST will close if the pressure switches, on the purp suction
line detect a low level in the CST. Also a high level in the suppression

7



ool as detectad by the suypression poo) level switches will align the pup
Buction to the sypression pool. To protect the HICT puvp from a loss of
Fuction flow, & pressure switch will close the staan adnission valve to the
HTI twbine on very low suction pressure.

The sypression pool level and tarperature are important parameters and are
governad by technical specification limits., These limits are imposed to
ensure that adegquate water volume and temperature are mairtained ir the
Sypression pool to scoammodate the energy released into the drywell, to
Suppress the contalmment pressure, and to limit the dynamic loading on the
structures Auring a postuwlatad LOCA,

The following instrumentation related to the operation of the core standby
uoling systems were selectad for review:

FE=2360=1 = HICT Pump Low Suction Pressure Switch

PE=2390ALB = CST Level Svitches

LT=5049 « Suypression Fool Level Transmitter

LE=2351ALE, 15-5037 and 1S-5066 ~ Suppression Pool Leve) Svitches

* TE~S021+1A through «13A and TE-5022-1B through <198 « Sypression
Fool Terperature Elements

¢ LE-2€3+72 = Reactor Water level Switch

ol HICT Purp Low Suction Pressure (PS-2360-1) and HICT Ry High Suction
Fressure (PS«2360)

- " e =

The low pressure switch provides a protective trip for the HICI puwp to
protect the prp from cavitation damage caused by a loss of net positive
Suction head (NFSH). The pressure switch trips the HICI turbine via
interpoeing relays that actuate the HRCI turbine trip solencid. The high
Fressure switch actuates an alarm should the HICI suction pressure approach
the suction piping design pressure limit,

Z.2.1.1  Setpoint Calculation and Basis

The existing setpoint for the HICI low suction pressure switch was 15 inches
meroary vaouan.  The licensee was unable to retrieve the basis for the
analytical limit and the setpoint, The setpoint was not governed by the
tedriical specifications, but the team was interested in verifying that this
Etnment would provide the requisite pump protection and a
Significant source of spurious trip of the HFCI putp.  During the

the licensee contacted the Nuclear Steam Supply System (NSSS) vendor and
deterrined that the sole purpose of the interlock was to prevent purmp damage
from a gross loss of NPSH that is due to an inadvertently closed suction
Valve. On that basis, & by reviewing the instrument loop design doouments,
the team concluded that the present setpoint provided sufficient margin for
instrument uncertainty to support this interlock requiremant. During the
inspection, the licensee prepared calcoulation I=N1=62 to document the basis
for the high suction pressure setpoint. The nspection team did mot review
this calculation,



3.3.3.2 legic, Testability, Isclation, Indeendence, and Ervirormenta)
Qualification

The tean reviewed the elementary diagrams, ~.. < 'ed portions of the logic
Fyster functional test procedures, calibrs. o . wedure” instrument
installation details, and {rnstrument dats has v v A 4 MO problems .

3.3.1.3 Installation Verification

The inspeciors examined the as-built Lretalls'ion of pressure switches Fo-
2360 and PE-2060-1, PE-2360 is o Barkadale Moue. DIM-AIS085. PS~2360-1 i a
Static~O-Fing Model S4ATARBLIB-NX«CIA=JITTX6. Both are located on a
transmitter rack locatad outside the WICI purp room. The inspectors found the
instrument irpulse lines properly sloped and mounted. However, the impul se
lines within the HICI purp room are carton steel and showed same evidence of
Surface rusting. The surface rusting was evaluated by the licensee as
insionificant.

J.2.1.4 GCalibration Procedures ard Data

T™he inspectors exanined the current revision of prooedure 8.E.23. MNPS staf!
follow this procedure to calibrate the pump suction pressure instruments,
anciuding FE-2360 and PS=2360-1, PS-2360 was set at 77 peig 21.35 psig, Fs-
€360-1 was set at 1% inches of mercury vacuum +0.5 inches of mercury vaouum.
The tear identified a discrepancy between the instrument data sheet and the
Calibration procedure for the setpoint for PS-2360. The instrument data sheet
€ESALTED indicated & setpoint of 70 psig while the calibration procedure
£.E.20 indicated a setpoint of 77 peig. The licensee corrected this condition
by issuing POAD nurber 91-215. This FCAQ initiated a revision of the
Calibration procedure to include the correct setpoint of 70 519 21.25 psig.
This dter is included as Itenm (2) of Deficiency No. 91-201-04 in Npendix A to
this report,

The inspectors examined historical calibration records for PS-2360 and ps~
¢160=1. The historical drift data for PS=-2360 and PS-2360-1 was not
excessive, The data was easily retrievable for use in the setpoint
calculations.

3.4.1.% Preventive Maintenance

The inspectors noted the licenses has » vendor data program that is used to
irplement mainterance and corrective actions identified by the irstrument
manufacturer. The inspectors found that the licensee had re-

pressure port bolts of PS-2360-1 to between 75 inch-pounds and 90 inche-

as recomended in . Static=O-Ring (the manufacturer) service bulletin., This
work was dore by MR $0-23-12, The O-rimgs of PS-2360 are reqularly replaced
as recomendad 1n the Barksdale manual for that instrument.

3.3.2 Condensate Storage Tank level Switches (PS-23%0A and PS-2390B)

The HFCI pump is designed to take suction from the CST or the torus, The
normally aligned source is the CST. Pressure switches PS-2390A and PS-2180B
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ronitor Us 57 water level ard avtamatically isolate the 87

guction valves (MO 2301=35436) on the 1ine from the torus when the
decreases belos the prissure switch setpoint. Level switches 15-2351A
I01F ronitor the torus wvater level and autamatically reali

to the torus §f the torus water level increases above the level switch
Sotpoint, Tednnical wpecifications require that PS-2390A and PE-2290B e
8L 8 value grester than or equal to 18 inches above the bottam of the =7
trat the W<l m.\a.uwswwwmwmmuMXMJQ
above plant elevation ()2 feet 2 irnches.

3.3.8.1 Lopoint Calavlation and Basis

Calowlation E«~634=3, Revision 1, “Setpoints for PS-2390 AbR of the WX
Systen, " confirmed that the existing setpoint of 3.8 irches above tank bottor
for PE-23%0A and PE-2390B was acceptable, The setpoint included adequate
MArgin above both the analytical limit of 3,75 inches and the technical
specification limit of 18 inches to account for instrurent charnel
wertainties. The team did, however, identify that the aralytical limit
corputed in caloulation M=634=2, Revision 0, "CST Min. water 1 to Suyyort
HICT During Switchover to Torus Suction", did not make allowances for vortex
forration at the bottam of the (ST while drai the tank. Subsequently, the
licersee estimated that the aralytical 1imit \-«Jd have to be {ncreased to
about 14 inches above the tank bottam. The licensee also concluded that the
Existing setpoint would not be changed, however, same of the existing margin
Would be red swd. The licensee agreed to revise caloulation E«634-3 and
repiace caloulation M=634«2 with a new caloulatior, for the aralytical limit,

“

Judied legic, Testability, Isolation, Irdeperdence, and Ervirormenta)
Qualification

T tear reviewed the elementary diagrams, selected rertions of the legic
fysten Functional Test Procedures, calibration procedures, instrument data
aheets, and the instrument installation detail and fourd no prublems.

3.2.2.3 1Installation Verification

The inspectors examined pressure svitches PS-2390A and PS-2390B as installed
AN the plant. Both pressure switches are Static-O-Ring Mde| 6N-AA2=XSRP.
With operation of either switch on decreasing CST level, a time delay relay
(Agastat Madel 7014FC) initiates opening of the wuppression pool MPCT suction
valves 2301-3% and 2301-36 axd triggers an annunciator in the control room for
low CST level. Fosition switches for valves 2301=35 and 2301-36 initiate
closure of valve 2301=6 on the suction line fram the CST when the suction line
irom the suppression pool is open, A check valve prevents the CST water fror
flooding the suppression pool during the switchover. Divisiona) separation
and independence for these chanwls ummtmuhommmcnmm
ST are nordivisional systems. The inspectors found the irstrument impulse
lines properly sloped and mounted, Both impulse lines tap into the 18-inch
header between the CSTs, and the HRCT suction isolation valve 2301-6 and Qo
down to the respective pressure switches. A difference in elevation of 1%
fect exists between the pressure switches and the base of the (STs, which was
figured into the calibration procedure of fsets,
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3.3.2.4 Calibration Prooedures and Deta

™he inspectors eanined the cur Nt revision of prooedure 8. M.2-2.5.6, vhich
it used to calibrate the 87 ! 1 irstrunentation, including PS-2290A ard Fe-
2380B. The setpolint is calibi .. o 7.8 pag 0.2 peig. The irspectors
found the prooedure adeguate and sgyortive of the setpoint, muznon
e vined historical calibration records for PE«2350A ard PS-2390B.

historical drift data for these pressure svitches was ircorporated in the
setpoint caloulstions.

3.3,2.5 Preventive Maintenance

The inspectors fourd that the licensee had re-torgued the pressure port bolts
of PE-2390A ard FE-2190B to between 75 irch ard B0 Lnchepounds as
recormendad in the manufacturer's service letin,

3.3.3 Torus level (LI-504%, LI-5008, LS~5037, LE=~5066, LB~2351A)

The operator receives torus level indication through two displacer instruments
(L3=5049, LI-5038) that provide outputs to chart recorders in the contrul
roor. This indication is used to verify that the torus level is within the
lirating conditions of operation stipulated by the technical specifications.
Aditionally, two low level alarms are provided from float-type level switches

1LE=5066, 1E5~5037.

The techinical specifications require that the suypression pool volume be
rairtained between 84,000 and 94,000 aubic feet, correspording to levels of
(=)¢ inches and (=)3 inches referenced to instrument zerc. The lower-limit
was estarlished for maintaining adequate HICI pumo NFSH and downoomer
surergence based on thermal /hydraulic analyses: the uper limit was based on
strutturel analyses. These operating limits were comparstively restrictive
becruse of past resclution of Mark 1 containment issues,

Two high~level float ewitches (LS-2351A, 18-2351B) auvtomatically switch MWICI
pury g4Stion to the torus on high torus water level as stipulated in the
technical specification.

3.2.3.1  Instruvent Uncertairty Caloulation and Basis

The licensee was unable to retrieve a guantitative basis for the analytical
Jimite or thelir margins that were usad to establish the technical
specification values., Additionelly, the team determined that the operating
lurdt for the torus level was the same as the tachnical specificaticn limit,
leavirng no allovance for instrument uncertainty for level indication.

Moreover, the licensee was unable to retrieve an analysis of instrument
uncertainty for any of the level instruments and couwld not icentify or
retrieve evidence of critical construction tolerances for level instrument
elevations referenced to the torus centerline or ancther suitable datum,

On the foregoing basis, the team concluded that inadequate assurance existed
that this instrymentation would ensure that the torus level for the plant was
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within liniting corditions of cperation. This item is {demtified as
Deficiency §1-201-0% in Apperdix A to this report.

in response to the tear's concern about the torus level, the licenses prepared
& prelininary calowlation that jdentified 8 total indication ) unoerta iy
Of apout 4/« 1.3 inches exclusive of the unknown installation tolerances. The
licersee then further restricted the operating limits to a range between
(+)5.25 and (=)3.75 inches. The licensee also initjsted s monthly calibration
interval {or the recorder to improve the instrument's uncertainty and
comutied to verifying within two weeks of the exit meeting the elevation of
the instrument installation reference with respect to the torus datur,

Toe licersee also prepared draft caloulations to determine the tota)
uncertainty (exclusive of installation tolerance) for the high-level switches
(LE=235I0E). These caloulations that same margin remains (less
than «/=0.4 inches) for the installation tolerarnce of the level switches., The
tear reviewed the assuvptions, design irguts, methodology, and prel

resuits of the licensee's draft caloulations and fourd then acceptable for
interim use.,

2.9:3.2 logic, Testability, Isclation, Irndependence, and Erwirormmental
Qualification

The team reviewed the Pélls, functional control diagram, level settim
diagran, elerentary diagrams, selectad portions of the logic Bystem Functiona)
Test Frocedures, (nstrument data sheets, instrument tubing isometric diagrare,
and the instrumert installation details. From this review, they did rot
identify any problems other than the absence of installation tolerances
giscussed in section 3.2.3.1.

2.3.3.3 Installation Verification

The inspectors evaluated the installation for torus water level instruments
LI-503E, L5-5037, and 18-2351B which are located in the torus area. The
dEpectors found that an instrument support for LI-5038 had significant motion
in the lateral direction and was not shown on the isametric drawing Mi002,

The licansee Liitiated FOAQ 91-229 tr evaluate the adeguacy of this support,

3:3.3.4 Calibration Procedures and Data

The inspectors examined the historical calibration records for instruments L7~
5049, LE-2301A and L6-2361B, 1S-5066 and 15-5037. T, licansee cou'd not
produce calculations for the torus water level instruments, and as a result,
the team could not evaluate the measuring and test equipment accuracy, the no
adjust limits, and the setpoints. Calibration procedures 8.E.9 and 8.F.10
hovever disagreed with level setting diagram M-263, Drawing M-263 specified a
setting of 5.5 inches from the reference lines of LI-5038 and LI-5049 for
instruments 15-5037 and 1S-5066 respectively. Contrary to this,

§.E.10 specified a setpoint =6 inches for 15-5037, and proocadure 8.E.9
specified a setpoint of =5.75 inches tor 1S-5066, Further, procedures 6.E.$
and 8.L.10 stated that the required calibration was to be made from the
"marked line", but did not identify which line on what refererce instrument
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(L3-5045, LI-5038) . The licenses issuad FOAQ 91+211 to revise the calibration
procedures, recal ibrete Q&‘w‘ im:lw o iste alam
response prooedures.  In tion, Uwe e requests
for prooedtures §.E.9 and 8.E.10 to more adeguately describe the reference
POInts and Uwtrument centerline used to calibrate L5-5066 and LB+5037. These
discrepancies are included as Iten (3) of Deficiency 91-201=04 in Nypeandis A
to this report.

3.2.3.5  Prevertive Maintenance

The irepectors roted no specific preventive maintenarce requirements for this
irstrumantation,

.34 Torus Terperature (TE/TT/TY-5021-1A theough 13A)

Torus bulk terperature is sensed by 1) three-wire resistance tarperature
detectors (RTLe) distributed around the torus, Two cascaded sumation
arplifiers average the sigrnals fram the RID transmitters and ard perd
e bulk twperature value to the control room. Two such channels verify that
Uie torus teperature is being maintained within limiting conditions of
operation. No autamatic protective functions are initiated by this
rEtramantat  on.

The tecdhnical specification reguires that the sypression pool bulk
terperature not exosed BO'F during normal oor inuous power operation and not
€xtead S0'F Quring Reactor Core Isolation Cooling (RCIC), MICI, or Auxiliary
Depressurization System (AIF) testing., If bulk terperature exceads 110'F
during reattor power operation, the reactor must be scrammed. Dving reactor
isciation conditions, the reactor vessel must be depressurized to less than
JUU pelg at normal cooldown rates if the pool bulk temperature reaches 120'F,

20341 Instrunent Uncertainty Caloulation and Basis

The licensee was neither able to retrieve a Quantitative basis for the
aralytical 1irits or their margins that were used to estab)ish the technical
specification values nor to retrieve an analysis of instrument channel
uncertainty. 7o address the team's concemns, the 1icensee prepared a
Frelirirary caloulation that suggested a channe) uncertainty of about +/« &'F,
On Wt basis, the tean concluded that inadequate assurance existed that the
existing instrunentation cited in the technical specification would ensure
that the plant y=s within limiting corditions of operation for the torus bulk
terperature 1L &, This iter is identified as Deficiency No $1-201-0¢ in
Appendix A to this report,

To address the team's corcerns, the license comitted to adninistratively

restriciing torus temperature to 75'F rather than 80'F, until the issve is
resolved,

3.3,4.2 Other Design Attributes

The tean reviewed the loop functional diagrams, elementary d :
calibration procedures, instrument data sheets, equipment qualification
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evaluation sheets, and the svalilable instrument instaliation detalls ard fron
this review foud no problems,

The licensee stated that the KID spatial locations were as prescribed a
NURIG=0662 for the worst-case accident corditions, and the tean fourd this
acreptable.

3.3.4,) 1installation Verification
The site tear did not inspect these instruments.
1,1, Reactor Water level (LI/L18/18-263-720/B/C/D, L1-263-1000/B)

The reactor low-low water level instrument sutamatically initiates WPCI1 and
otrer engineered safety features. The level is sansed four differential
pressure transnitters that measure the differential pressure between a filled
referanced leg and the pressu-e of the water colum in the reactor vessel
The transmitters are configured in such a way that each pair of tranemitters
serses the level from one of two pairs of vessel taps. The design is such
that either pair of tranamitters sensing a low-low level oould initiate MPCI
via the Analog Trip Systen, and mo single event would preve~t HiCI initiation
fror low=low reactor water level.

Following HPCT initiation, and when the reactor water level is restored to the
high level setpoint, the HICT turbine would be trippad to prevent gross
moisture carryover to the HRCI turbine.

Twe safety-relatad level indicators in two of the instrunent loops are
provided in the control roam for use in both normal and emergency operating
poocedures.

3.2.5.1 Setpoint Calculation amd Basis

The bacie for the low-low setting was that the water level would be
gufficiently above the active fuel to start HICI (and other protective
a=tions) in time to prevent fuel damage, but fai enough below normal levels
that spurious protective actions would be avoided, During the inspection, the
licensee determined fram the NSSS sy liar that the analytical limit for HRCI
itistion was (=)56.9 inches referenced to instrument zero and that the
aralytical limit for HPCI termiration might be as high as (+)00 irches, The
existing technical specification limits were (-)49 inches for low=low level
initistion and (+)48 inches for high level tarmination.

T™he existing setpoints were (=)46 inches and (+)45 inches, respectively.
Hosever, the licensee could not retrieve calculations that accounted for all
inetrument channe] uncertainties to support these se.points. Because the high
level setpoint did not appear sensitive with respuct to analytical limits, the
tean's primary concern was the basis for the low-los level setpoints.

To address the tean's concern, the licensee prepared a preliminary calculation
that supgested a total channel uncertainty of about 10.2 inches, approximately
8 inches of which was attribuiable to a nonconservative error in level
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measurement that is due to heatuyp of the instrument reference leg durirg
das.gn-basis pign breaks for vhich mitigating actiors injtistad by & reactor
vessel low level wauld be required. The effect of this error, discovered ir

performing the above prel caloulstion, had not been jdermtified either
an POC-g5-07, which relocated reference leg outside the 11 (Yarvay
replacerent), or in PUC-84-70, vhich replaced the original tion

with the Aralog Trip System. The equipment qualification data file identified
the line break envirormmert for the transmitter, but did not idemtify the
effect on the referwce leg or consider the effect in the safety evaluations
and engineering analyses syyorting these two modifications,

In addition, the irspectors found that setpoint caloulations and safety
evaluations done for PDC-84-70 did not include the evalustion of all pertinent
error terms for the new analog trip system. Only the error term for drift
data wvas re-evaluated during this modification. Other terme such as carle
effects, rack egquipmant errors, etc., were assumed to be egual to or better
than the cld instrumentation,

The licensee's preliminary caloulation results suggested that the existing
setpoint would not need to be chargad to account for the additional
uncertainty, but that the total loop uncertainty would acoount for 10.2 inches
of the 10,%-inch margin available between the @lsting setpoint and the
aralytical limit

The team revieved the assurptions, design inputs, methodology, and prel iminary
resuits of the licensee's draft caloculation and fourd the approach and results
acceptable for interim use in establishing instrument uncertainty pending
forral completion of the necessary aralyses. The failure to consider the
effects of reference leg heat-up during the performance of

radifications is identified as Deficiency No, 91-201=07 in Apperdix A to this
report.,

403,52 logic, Testability, lsolation, Indeperdence, and Drwirommental
Qualification

The tear reviewed the PLlDls, functional control diagrams, elementary diagrams,
Selected portions of the logic system functional test procedures, calibration
procedures, instrument data sheets, instrument tubing isamet:ic diagrams, and
the instrument ainstallation details and foud no problems,

Isclation of safety-relatad analog trip system signals from non-safety-
reisted EPIC computer system functions was accomp) ished by analog isolation
amplifiers (Analogic) with fiber optic cable outputs to non-safety (non=Q)
applications. The specification sheets for the analog isolators cited
conformance to IEFE-384-1974 and Regulatory Guide 1.75. Vendor schematic
diagrars and specifications indicated that isclation was achieved at the fiber
Optic output and that the isclation circuits were gualified as safety-related
and sssigned to their safety division. Discussions with the 1icensee
indicated that all wiring to the card-cage assemblies of a particular analoy
trip system division was safety-related wiring for that division; that both
the protection system and muiltiplexer power supp. s were safety-related and
were in the same division; and that no other non-safety-relatad rack wiring
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was rovted contrary to separstion criteria. Therefore, the tear foud the
isclation of analog signals acoeptable,

3.3,5.2 Other Design Attriutes

Critical installation tolerances such as reference leg condensing chamber
elevations were identified on drawirgs, ard critical elevations were tracear)c
Urough controlled design doounentation to & datum referenceable to the top of
the active fuel. Critical line siopes identified on the drawirngs also
appeared adequate. Therefore, the team found this aspect of the design
a>ceptable,

The tear also reviewed the licensee's response to Bulletin 90-0), "Loss of
Fall=0ll in Trasenitters Manufactured by Rosemourt," with respect to reactor
vessel weter lovel transmitters. 1In that response, the licensee reported that
Lronemitter LT-2€372A had been replaced pecause of leaking detected as a part
of the comitted Rosemount transmitter performance . The tear
8lso revieved calouwlation I-NI1-33, "Rosemount Transmitter Fill Fluid loss
Allowable Drift limits," Rev. 0, June 25, 1990, This calculation estad]ished
the drift linits used in the performance tracking system, based on Rosemount
techinical bulletins. On the basis of the licensee's ongoing commitmants
estariished by responses to Bulletin 90-01 and the tearm's revievw of the
calculation, the team found the caloulation and related design dooumentation
acceptable,

The tea” also reviewed PIC-§1-035 that involved the planned replacemert of
reactor vessel Jevel and pressure analog indicators with digital indicators
(i€, programable devioes, using serial data prucessing). The replacement
wag intended to resolve human engineering discrepancies identified by the
licersec and to provide more precision in the display. The licensee
identified the indicators as Q~Class camponents because they would be used in
irplerenting both normal and emergency operating procedures, The licensee had
igentified a vendor from which to procure the components but had not yet
issued the purchase order as the vendor had not been put on the licensee's
approved suppliers list., The licensee planned to install the indicators in a
rid=cycle outage in 1992,

In revieving the available design and procurement documentation and in
distussions with the licensee, the team determined that the licernsee had not
yet considerad fallure mxies specific to digital instrumentation. These
fallure modes could originate as software failures and electromagnetic
irterference~ (B4) induced failures. Bxamples of such failure modes could
include, but may not be limited to, lockup, stall, power=down/power-up cycle
failures, unintended functions, software virus and conducted surge. These
failure modes also have the potential to become cormmon mode failures that are
not characteristic of the analog instrumentation being replaced. The licensee
indicated that it would ensure that these issues were appropriately resclved
before actually procuring the digital indicator. (Cbservation 91-201~02,
Appendix B) .
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3.3.5.4 Installation Verification

The irspectors reviewed the fieid installation for instrument 18-263-72A and
associated master/slave units LIS 263-72A-) and LS 263 72A-2 and tm;d the
instrument 's physical locacion, separstion and accegtable.
Instrument irpulse lines were properly sloped and mounted and isolation
devioces were provided for the SME C interface., The cables' separation an)
independence between charnels were also acoeptable.

2.2.5.% Calibration Procedures and Data

The inspectors evaluated historical drift records for LI-263-72C and foud the
drift data within the value specified in the setpoint caloulations and
calibration procedures. This was a relatively new instrument installation,
and, as & result, few drift data points were available.

3.3.8.6 Preventive Maintenance

The inspectors noted no special maintenance procedures for this instrument.
The licensee does track and evaluate transmitter performance ar recormended by
Bulletin 8001, "loss of Fill 0il in Transmitters Manufactured by Rosemount "
T™he irspectors found this program to be within the guidelines of the bulletin,

2.4 BCrar Discharge Instrument Volume

The scrar discharge volume receives water discharged by the control rod drive
MeCraniEns during 8 scrarm.  The scram discharge volume is provided with a
gcrar discharge instrument volume (SDIV), which is a cylindrical pressure
vessel that collects the drainage from the scram discharge volume. Level
ingtrumentation on the SDIV provides alarms, causes rod withdraw blocks, ard
SCrats the reactor, deperding on the water level in the SDIV. Limits are
Fiacad on the level setpoints by technical specifications. Llevel transmitter
LT=306~82 was selected for review for this inspect ion.

2,41 Scrar Discharge Instrument Volume Instrumentation (Various)

The purpose of the SDIV instrumentation is to monitor the water level in two
tards wat retain the control rod drive discharge water after the drain and
vent valves are closed umon initiation of a reactor scram. The SDIV high
water level scram set point is chosen to ensure that adeguate free volume
refains o accommodate the water discharged from the withdrawn control rod
drives in the event that a reactor scram ocours. Additional setpoints are
used (1) formalmifaunkismtdnmdatwpanmpwuruor
if & tank starts to fill because of leakage and (2) .or a rod withdrawal block
if leakage results in the level to increase to about 40 percent of a tank's
capacity. During normal operation, the SDIV tanks will be erpty, because the
drain and vent valves are open. Upon a reactor scram, the drain and vent
valves are closed to retain the contrel rod drive discharge water and conserve
reactor water inventory.

The instruments consist of four level transmitters and six RID's. The level
transmitters are configured two to a tank, and they monitor the actual level
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fram approximately § peroent to 100 percent of the tank volume. The JUD's act
as level switches, are configured three to a tank, and are insertad imo the
tark walls to sense two separate tan) levels.

3.4.1.1 Setpoint Basis and Calaulation

The functional bases for the EDIV setpoints we e found in the original set
point caloulation dooument (13984.01-CA-1). This document calculated the
"scrar' and "not drained" alam setpoints for the level tranamitters and was
based on the technical specification scram volume limit of 39 gallons and the
"not drained" volume alarm of 4.5 gallons. The caloulstion included the error
effects for the traramitter only, but did not include seimnic effects, and the
error effects of the rack equipment. Dur the inspection the licensee
calculated the scram and alarm setpoints us their present methodology
(NEIWT 384, Rev. 1), which accounts for all sourves of error. The team then
determined that the setpoints as found in the previous dooment (FRN B2+-10«

270) had adequate margin and were acceptable.

J.46.3.7 logic, Testability, Isolation, Indeperdence, and Erwirormental
Qualification

The SDIV trip montact outputs for the scram water level provide input to the
four Feactor Protection Syster (RPS) channels. Each channel of RPS input
coreists of the master trip associated with the transmitter sensor of one tar)
coriined with the trip associated with the RID sensor of the other tank. This
arramenent provides sensor diversity as well as redundancy. Thus, no single
trip channel fellure could prevent a scram caused by the high £DIV scram water
ievel.

There is also a SDIV "not drained" alam for escn tank. The «lave trip
outputs associated with the two level tranemitters on a particular tank are
coriined to alarm if either slave unit trips. This alam serves to detect
learagze at an early stage.

The rod block function is performed by corbining the remaining separate RID
level soitch at the rod block water level on one tank with its counterpart
from the other tank, If either tank is at or exceeds the rod block water
level, a rod withdrawal bloc! is sensed in the reactor manual control syster.

The level instrumentation arrangement, trip logic, and bypass allow instrument
adjustrent or surveillance without bypassing the RPS scram function or
directly causing & scram, The calibration and functional test procedures for
the instrumentation (8.M.1-20, Rev. 27) and for the analog trip system (8.M.1-
J.1, kev 18 - typical) were reviewed and found to check all the pertinent
functions of the equipmant.

3.4,1.3 Installation Verification

The 1respectors examined the installation of several level transmitters for the
scram discharge instrument volume (SDIV), LI302-82A and 11302-82B are
Rosemount Model 1101DBAFG differential pressure tranamitters that monitor the
east SDTV level. LIJ02-83C and LTI02-83D are identical and monitor the west
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SOIV level., LE/LEX02-82C, LE/LS302-82D, wdd LE/LS302-82E are Yluid
carponents, Inc,, Model FR.72-4HTRDIL heatad resistance temperature detactor
Jevel switches that monitor the east SDIV level. LE/LE302-83A, LE/LS302-8)E,
and LE/LA302+80F are jdentical and ronitor the west SDIV level. The E-suffix
retraments conwet to the rod block cirouitry. The other instruments all
portribute to a half scram. The divisional separation and indepe-dence for
these iretrarent channels was acoeptable. The inspectors found the instrument
capillar for the Rosemount transmitters properly protected and rovted.

1.4.1.4 Calibration Procedures and Deta

The irepectors examined the cwrent revision of procedures 8.M.1-20,
B.M.1-92.1, and B.M.1-02.2. These procadures are used to calibrate the scrar
discharge instrument volume instruments, including LI302-82A. The inspectors
foud the procedures suequate and suyportive of the setpoints,

The inspectors examined historical calibration records for the Rosemount
trargritters and Fluid Componetics, Inc., switches. The historical drift data
wae easily retrievable and was available for use in setpoint calculations.

3.4.1.% Preventive Maintanance

The irepectors noted the Rosemount transnitters were part of the Rosemount
Trans~itter Performance Trackimng . The licensee has a vendor data
progran that is used to implement ma ard corrective actions
dertified by the instramert manufacturer, Instrument cover O-rimgs are
procedurslly replaced whenever the instrument cover is removed as required for
Fosercount transritters.

The pover supplies used with the master ard slave trip units associsted with
the kosemount transmitters are part of the Preventive Maintenance Item List,
which invokes Procedure 3.M.2-21, "Electrvlytic Capacitor Current
Test." This procedure tests subject electrolytic capacitors. If a tested
capacitor fails the capacitance test, the procedure requires that it be
repleced with a new capacitor that has passed the same capacitance test. This
averts failure caused by aging electrolytic capacitors.

4.0 GRERAL CONCLDSIONS ON LICENSEE PERFORMANCE

At a result of the team's inspection findings and interactions with the
licersec, the following general conclusions regarding licensee performance
were reached,

4.1 Ervineering Meguacy

During the ingpection, the tear reviewed various design products, including: a
lirited number of available setpoint and instrument loop uncertainty and
calibration caloulations prepared since about 1987; instrument data sheets:
piping and instrumentation diagrams; functional control diagrams: level
setting diagrams; elementary diagrams; instrument tubing isametric drawings:
equipment gualification data files: plant design changes (FIXs) and supporting
gafety evaluations and technical requirements and analyses; technical
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procurenent doouments: and other dravings and techinical doouments. The tear
alsc conducted in-depth technical discussions with the licensee engineerirg
personnel throughout the nspection. Through these activities, the tean
evaluated the adequacy of the licensee's engineering organization with respect
to instrumentation and contrul applications.

The licersee was typically unable to retrieve the dooumertation of the bases
for analytical limits and setpoints for the original design ard for earlier
madifications. The lack of design-basis dooumentation may have contributed to
the deficiencies involving the S5W pressure setpoints, the torus level
instrumentation, and the torus tarpersture instrumentation. MHowever, a recent
instrument uncertainty and setpoint caloulatics that the licensee performed to
Nuclear Englreering Work Instruction NEIWI-504 issued in March 1991 appeared
techinically adequate, corprehensive, and easily suditable. In addition, the
licensec performed several camplex preliminary caloulations during the

inspect ion using NEIWI«394 in response to the team's concerms. ‘The )icensee
resporded very competenily, aggressively, and conscientiously in that regard,
On the foregoirg basis, the team concluded that the licensee appeared to have
adeguate basic technical methodologies and & strong techinical staff for
developing and maintaining design-basis instrumentation calculations.

The tear sarpled a small nunber of POCs and identified three FOCs that had
wadeguate safety evaluations and ergineering analyses. Two of the FIOs are
resated to Deficiency 9120107, "lrnadeguste Design Basis for Reactor Water
Level Setpoints." For that deficiency, the tearn jdentified a substantia)
nonconservative error in level measurement that was due to heatup of the
ietranent reference leg during design-basis pipe breaks for which mitigating
ACTICNE Anitiasted by reactor vessel low level would be regquired. A more
recert modification FMC-§1-035, "Replacement of Reactor Level and Pressure
Indicators" also lacked an adequate safety evaluation and engineering
analyses. The team concluded from this limited sample of instrumentation POCs
that there might be weaknesses in the POC process in that the safety
evaluations and engineering analyses were not always sufficiently
caryprehensive,

In semary, the tesm concluded that within the instrumentation and control
engineering discipline, the licensee generally appeared to have good breadth
and depth of engineering skills and experience ard good basic work
iretrustions for instrument uncertainty and setpoint caloulations. The tear
considered the licensee's inability to retr.ieve original design basis
inforration and the resulting potential for de:ign=control problems a
weaineas, The licensee stated that this weakness would be addressed by its
design-basis reconstitution program and future self-assessments. The tean
considers that this program should include effort to better understand the
bases for analytical limits and their margins that were used to establish
techrical specifications values. Finally, the tean jdentified some weaknesses
in the caprehensiveness of safety evaluations and supporting engineering
analyses for certain design modifications.
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4.2 Calibration Procedures and Data

In gereral, for the instruments reviewad, the calibretion procedures ‘
adeguately delineated the calibration prooess. However, two deficiencies and
one abservation were noted by the ion team in this area. The fir
deficiency concerned the lack of a ibration prucedure for the salt ser. ice
water header pressure transrutter PI-38268. As 8 result, this instrument has
not been calibreted since March 1982, The second deficiency in thas area
concernad calibration procedure discrepancies for the HFCI suction high
pressure instrument and the torus level instruments.

In addition, the teanm identified that measuring and test eguipmant (MATY)
requirerents were not specifically stated in irdividual calibration procedures
(Coservation §1-201-03, Apperdix B). However, the team found that MATE is
contrelled and ganerally recorded on calibration data sheets. The tear fourd
no Anstances where the MITE that wvas used was not at Jeast as aoccurate as the
instrument being calibrated., The licensee calibrates the MLTE to a laboratory
standard at least four times as accurate as the MATE, and if it later fimds
they are cut of tolerance, the licensee recalls the instruments that were
velibrated by that MITE to be recalibrated.

¢.2 Corrvective Action Programs

Foo potential conconformance {tems identified by plant personnel & PCAD is
generated and evaluated, 1In addition, an FaMR (failure and malfunction
TEport) 16 Anitiated for operatioral problems identified by plant personnel.
The nspectors found these programe to be effective in resolving potential
nen=canformances and equipment discrepancies identified during this
Anspection.

4.4 Freventive Maintenance

e dnspectors observed that the licensee has an active program to incorpurate
nec or additional vendor maintenance recamendations and requirerments into
€rifting procedures for the affected instruments. The inspectors cbserved
Wat the licensee's cal’bration procedures included vendor-recammended
regquirements for inspecting and replacing O-rings needed to maintain
environmental gualification. The inspectors notad that the licensee is
resporsive to manufasturer service bulletins.

The wrepectors concluded that the licensee has an acceptable instrument
prevertive maintenance progranm,

£.0 DOT MEETING

At the conclusion of the inspection the team held ar exit meeting to brief
ranagement on the team's findings. The following individuals were present.

BLCD Besition

R. A. Anderson Vice President OPS Station Director
B. Ardrew Sr. 14C Brgineer

F. Antonopoulos Aralysis Section Manager
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APPENDIX A
Sumary of Deficiencies
REFICTIENCY $3-204-01

DEFICIENS TiTai:  1radeguate Setpoint for Salt Service Water Discharge Header
lLow Pressure Switches

RESCEIFTION OF QONDITION:

For the Salt Servioe Water (SSW) system, the Final Safety Analysis Report
(FSAF) states that: "Initiation of standby ac power following loss of the
preferrad ac power source wi'l avtamatically start one pump in each loop.
Additioral poyps are started manually by the operevtor as additional cooling
loads are established." The FSAR also states that r.y (ne Salt Service Water
Py will be connected to each one of the @mervercy Jiesels during the first
ten minutes of a loss-of-coolant accident (LXA) ooincident with a loss of
cffsite power (LOOF).

Pressure switches (PS-3828 ALE or loop A, for example) sense the pressure
cordition on the pup discharge hexders for eazh loop ard control the starting
of timers for each pop. If a pup it off, ard the correspording timer
reaches a preset time, the pup will start, vhenever the discharge pressure
ie less than the setpoint of the pressure switches, the pup timers are
started. A set poant of 1% psig was used to control the pumps.

Fror revieving available documentation and discussions with the licensee, the
tear determinad that the licensee had no calculational basis for the use of
the 15 peig setpoint. The team regquestad data that would show that the
setpoist would support the design assumptions. During the inspection, the
licensee determined that the 15 psig setpoint was inadequate. The 15 psig
setpoint could allow 2 prps per loop to ctart during the first 10 minutes of
erergancy conditions, whach covld potentially exceed the rating of the diesel
generalors.

Caloulotivns performed by the licenses during the inspection indicated that a
setpoint of 3.3 peig would be necessary to ensure that only one pump per loop
would be autoratically loaded onto the diesel generators. This new setpoint

was irplemented during the inspection.,

Subsequent to the inspection, the licensee re-evaluated the diesel generator
loading caloulations and indicated that the diesel generator could have
handled the extra Joad shouwld two SSW pumps have started. The team did not
verify this evaluation as it was performed aftsr campletion of the inspection.

BEGULATORY BASIS:

Criterion 117 of 10 CFR Part 50, Appendix B, requires that measures be
estab)ished to ensure the design basis is correctly translated into
specifications, drawings, procedures, and instructions.
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BEFTRRNCTS

o

-

RFS FSAR 10,7, "Salt Se<v.o h_ v System,” 10.7.5 last paragraph, pege
10,7«3, Revision 12, Jawr»y 199,

FPS FSAR Table 8.5-1, 3.2, '\ vision 11, July 1990, "Diesel Generator
A (B) Prergency loads, Stan .y W7 Power Systan."

FCAQ 91«22, November § 1651

Caloulation MS0O, Revisiey /., Mewimber 15, 1991, "Minimsm Pressure st
the S5W Pump Header (Fé-34.) wid PS8-3829) during Emergency Oonditions."
Caloulation I-Ni=55, Revisiow U,) (Noveder 12, 1991), "Setpoint
Calouwlation for Salt Serviw Witar Pump start PS-3836ALD and PSIBZOALE. "
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BEFICIENCY $1-204-02
RECICIRNGY TITIE:  Installation lnadequacies
PEECHIFTION OF CONDITION!

Mysical walkdowns of instruments PS-3828A, PS-2828B, and PT-2828 by the
Arapectiors confirmed the findings of an earlier licensee reviev performed to
prepare for this inspection., The inspectors identified missing suywports and
impalse line slopes that did not agree with as-built sketches. In addition,
the as-bullt drawing did not include instrument PI=3828.

The licensee issued PCAQ 91-217 to address these concerns., The corrective
action performed included the addition of new . correction of the
irpulse line siope, ard the revision of drawing =1=336 (MB128) ard the
voiding of draving M26) Sh. 155 to reflect the as-built cordition of
instruments PI-3828 and PS-3828A and PS-JB28E,

The licensee determined that the above discrepancies were the result of plant

radifications and iredeguate modification close-cut and not origiral plant
corstruction.

Criterion V of Appendix B to 10 CFR S0 states, in part, that “"Astivities
affecting quality shall be prescribed by documented instructions, procedures,
or drawings of a type appropriate to the circumstances and ghall be
acoorplished in accordance with these instructions, procedures, or draw o
The nstrunentation installed as inspectad by the team was not in accordance
with the record drawings, and significant inconsistencies were found betweer
the irstallation and record dravings, Revisions to drawings and rework of the
installation were necessary to meet the installation requirements.

REDWER T

As~built shetch FSK-1-336 (M8328)
Installation detail M-263 8h. 155

FLID M212 Rev. 33, "Service Water, Screen Wash & Hypochlorination
Systams"

L A e
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DEFACIINCY 92520102
RECICIRIS) TITLE: lack of Calibration Proosdure for lnstrument PI-3828
RESCRIFTION OF QODITION:

Salt service water header pressure is sersed by pressure tranamitter Pr-isze
and displayed by pressure indicator PI-3826. tranamiiter PI-i828
also provides S8W header pressure to the plant computer through camputer point
SEW002 .

During the review of S5W instrurentation the team noted that the calibrstion
records for instrument PT-1828 were incarplete. ‘he review of available
docunentation revealed that calibration of PI-3826 had not baen performed
gince March 1582, A review of the calibretion procedures indicated that a
calibration procedure for FI-1828 did not exist.

The licensee iritisted a work reguest to re-calibrats instrument PI-3828 and
issuad FCAQ 91-218 to revise prooedure 8.E.29.1 to include this instrument.

TATURY BASIS:

Criterion V of Appendix B to 10 CFR Part 50, requires that activities affecting
quality shall be prescribed by instructions, prooedures, or drav , ard that
these doouments shall include appropriate quantitative or gualitative
acieptance criteria for determining that important activities have been
gstisfactorily performed. Contrary to this requirement, PT-3626 did not have
a calibration proocedure and the teanm found no evidence that v e instrument was
calibrated after ¥ och 1982,

4 ol 5]

1. FGID M-212 Rev. E33, "Servioe weter, screen wash & hypochlorination
gysters"

Procedure 6.E.29.1 Rev, 2

Calibration records Pr-3828
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BEEICTRNCY $1-201-04
RET OO T Draving and Procedure Discrepancies
RECCRIITION OF QCONDITION:!

The inspection tear jdentified several instances of inadeguate or
contradictory dravings and prooedures. The followung are the more
significant:

(1) Relays TOR<74-3828 and TUR<74-3826 provide signal inputs to amunciator
wirdows 8% and 90 (65W low discharge pressure) in the control room.
While revieving the salt service water instrumentation, the inspectors
roted a discrepancy between draving M-212 and schematic E<170. Drawing
M-212 specified a time delay of 2 minutes for TIR-74<3828 while
saheratic E-170 specified a l0-second delay. Alarm response procedures
AWR=CIR-F1 vl ARP-CTR-F2 referenced a 2 minute delay.

The licernses determined that a 10-second delay was appropriste for TiR-
74+3628 and evised PLID M-212, BM415 SH.2 of 2, Rev. B4 and procedures
AFPCIR-F1 and ARP<CIR-F2 to reflect a 10-second delay.

(£) The inspectors identified that calibration procedure 8.F.2) sets the
HICT guction pressure high setpoint at 77 £1.3% psig. Instrument data
Sheet 225A5750 and drawing MIPI3S«3 specified a setpoint of 70 peig.

The licensee determined trat the setpoint was inadvertently chamged by a
Lpograptical error when the caliboation procedure was revised. The

licensee revised calibration procedure 8.E.23 to reflect a 70 21.35 peig
setpoint..

(7)) Several discrepancies existed between the calibration procedures and
diagrams related to the torus level instruments. Procecture £.E.9 Rev.
1@ references a setpolnt of =575 inches from the marked line for
anetrument 18-5066 and procedure 8.E.10 references a trip setpoint of -
€.0 inches from the marked line. The reference to “marked line" ie not
Clear and the setpoints specified are nmot in agreament with the setpoint
specitied on level setting diagram M-262, SMT. 115, Rev. 2, vhich
indicates that -5.5 inches from LI-5049 or LI-5038 is the correct
setpoint, The licensee revised procedures 8.F.9 and 8.E.10 and alarm
response procedures ARP-9031-D4 and ARP-904)-Hé to reflect the correct
setpoints, The licensee stated that these setpoints were incorrectly
typed when revising procedures 8.E.9 and &.E.10.

REERATORY. BASIS:

Criterion VI of Apperdix B to 10 CFR Part 50, requires that document control
measures shall assure that documents, including changes, are reviewed for
adequacy and approved for release by authorized persornel. The severa)
discrepancies noted in the documents described above indicate the inadequacy
of reviews performed by the licensee's personnel,
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Instrument data sheet 225A5757 Rev, 7,

ziwgum procedurr . E. 23, “WICI Systerm Instrumentation Calibration, "

gwuq MIP235-3, “Arrangement Diagram KPCI Instrument Rack 2250, " R,

Calibration procedures £.E.9 ard 8.E.10.
level setting diagram M-263 8M. 115 Rev. E2
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RRICIRY TINE . lradeguate Torus Level Lnstrumentation
PESCRIFTION OF QONDITION:

The technical specification for contaimment systams requires that suyyression
pool volure be maintained betwean 84,000 aubic feet and 94,000 aubic feet and
the water level be maintained between (=)6 and (+)3 inches. These operating
linits for torus level were referenced to irstrument zerc and corresponded to
dovnoorer sutmergence of 3,00 and 3.25 feet respectively, as stipulated in the
tectrical specification.

Torus level indication was trarsmitted by displacer instruments 1I-5049 and
LI~5038 te chart recorders in the control room. Additionally, two low-level
alarms set at Elevation 2 feet = 11 1/2 inches (corresponding to ~5.% inches
referenced to instrument 2erv) were triggered by float-type level switches
15-5066 and L5-50137.

HITI pumy suction switchover to the torus on high water level was stipulated
in the technical specification to coowr at 1 foot ~ 11 inches below torus
serc. This switchover is initisted by additional float-type level svwitches
LE=2300A and LE-2351B which were set at 0.5 inch below the technical
specification limit,

Fro® reviesing available documentation and in discussions with the licensee,
Lie tear deterrined the following:

1o No rmargun existed between the operating limit and the Technica)
Spocification limit (both were defined as a rarge between (~) € ard
(=) 3 inches), for instrument channel uncertainty for the level
indication. Durimg the inspection, the licensee issued a FCAQ to
address this concem.

¢ The licensee could not retrieve an analysis of instrument channe)
uncertainty for any of the level channels.

3. The licensee could not identify or retrieve evidence of critical as-
bullt construction tolerances for instrument elevations with respect to
torus centerline or an equivalent datum for either the displacer or the
level svitches, These as-built tolerances contribute to the instrument
channel uncertainty.

4. The team was concerned that the 0.5-inch margin identified for the hign=

level switches might not be adequate when all uncertainties are factored
N,

™

The licensee could not retrieve a guantitative basis for the analytical
limits or their margins that were used to establish the technica)
specification values. The low-level analytical limit was estab)ished in
the original design for maintaining adequate NFSH and downcarer
sutmergence and was based on thermal /hydraulic analyses: the upper 1/ mit
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was based o joading conditions and structural analyses. M operat irng
limits were camparatively restrictive because of past resclution of Mark
I contalrment issues.

On the basis of the previous five items, the tean consluded that inadeguate
ASSUrance exists that the instrumentation would ensure that the plant was
wathiin analytical limits and the technical spe tication limits for the torus
Urventory ad downoamer surergence .

in resporse to the tean's conoerm, the licensee (1) prepared a preliminary
Galculation that identified a total indication loop uncertainty of about «/-
1.3 anches exclusive of the unknovn installation tolerances; (2) further
restricted the operating limits to a betwveen (=) 5.2° and (=) 3.7%
inches: (3) anitiated a monthly calibration interval for the recorders to
ATproVE the instruments' uncerwainty to within 2,76 inch; and (4) comitted to
VErifying within two weeks of the exit meeting the elevation of the instrument
installation references the torus datum,

During the inspection, the licensee also prepared preliminary caloulations to
determine the *otal weertainty ‘exclusive of installation tolerances) for the
high=level switch setting: this caloulation suggestad that same margin remains
(less than «/= 0.4 inches) for installation tolerance of the level switches.
The tear reviewed the assurmptions, design irgats, methodology, and preliminary
results of the licensee's draft caloulation and found the appreach and results
arceptable for imterinm use.

Alss during the lnspection, the licenses received preliminary assurance fror
Uie NESS vendor that two to four inches of margin existed at the lower end of
Wie analytical limut, In addition, the licunsee stated that a

for the architect-engineer of record for the Mark 1 analysis believed that
marain ales existed at the yper analytical limit, but this was not quantified
during the inspection. The licensee stated that the available margins will e
forrally quantified to ensure that the margins are within the safety limits,

REZLATOKL BASIS:

The technical specifications require as a dimiting condition for operation
that suppression pool volume be maintained between 84,000 cubic feet and
94,000 cubic feet and that water level be maintaine’ between (=) € inches and
(=) 3 inches referencec to instrument zero. Operating limits were the same as
the technical specification limits leaving no allowance for known or Wrdmown
aetrument uncertainties.

1. Tedhnical Specification 3.7, "Containment Systems, " Suppression ool
Specification A.l.a, A.1.b, A.l.m, Amardment 113,

¢.  Technical Specification Table 3.2-8, "Instrumentation that Initiates or
Controls the Core and Qontairment "

BECo Calculation 1-NI-13, “Torus Water level", Rev. 0, June 14, 1982,

4. Bechtel level Setting Diagram M-26) Sheet 11%, Rev. E2, February 13,
1990,

o
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n-mwuul Transnitter Data fheet M-206-08-67 mhwet 7, Rev. 1, June iC,
Iacr.tfl Miscellansous Instrument Data Sheet 6%, Rev. 1, June 10, 1971,
BCo Lsametric Drawing MI002 Sheet 82, “"RMR Sywtem - Torus lLevel
Instruments LI-5049; LS~5066; LS~2351A", Rev. E3, October 31, 1991,



DEFICTENCY TTOE: . sdaquate Torus Temperature Instrumentation
DESCRIFTION T QONDITION:

The ted’ cal specification for contairment systems requires that suppression
poo! buln temperature not excead 80'F during normal continuous power operation
and not exoeed higher $0'F during RCIC, HICI, or ADS testing. For continued
reactor power operation, bulk temperature must be reduced to B0'F within 24
hours. 1f bulk temperature exoeeds 110°'F during reactor power ope.ation, the
reactor must be scrammed. During reactor isolation conditions, the reactor
vessel must b: depressurized to less than 200 peig at normal croldown rates if
the pool bulk terperature reaches 120°F,

Torus bulk temperature was sensed by 13 three-vire RiDs distributed around the
torus. Two cascaded summation amplifiers averaged the signals from the
correspond.ng RTD transmitters, computed the bulk temperature value and
transmitt ~d the temperature indication to the control roms., o

divisions of irstrumentation were provided.

Frorm reviewing available documentation and discussions with the licensee, the
tear determined that the licensee could not retrieve an aralysis of instrument
channel uncertainty, This analysis woild need to be comparatively complex to
properly account for individual instrument uncertainties and the propagation
ef input errcrs through the summation amplifiers. in addition the licensee
could not retrieve a qu -titative basis for the analytical limits or their
rargins that were used to establish the technical specification values. To
address the team's concerns, the licunsee prepared a preliminary caloulaton
that estimated a channel uncertainty of +5 'F, The *eam reviewed the
assrptions, design inputs, methodology, and preliminary results of the
licernsee's draft calculation and found them acceptable for interim use in
establishing instrunent uncertainty. During this interim, the licensee
coTitted to adninistratively restricting torus temperature to 75°F rether
than E0'F, unti]l the issuc is resclved.

T™he [lxensee was considering several longer term corrective measures to
irprooe instnment uncertainty: these measures included reducing the no-
adjust limits on the recorders, teplacing the indicators and recorders, and
recucing the calibration intervals for the RTDs. In addition, the licensee was
pursuing a generic BWR bas.s for raising the technical specification limits on
torus temperature.

FEGIATORY BASIS:

The technical specifications for contairment systems require that S\ppression
pocl bulk terperature not exceed BO'F during normal continuouc power operation
and not exceed 90'F during RCIC, HPCI, or ADS testing. It requires that for
continued reactor power operation, bulk temperature must be reduced to BO'F
within 24 hours. If bulk tempe. sture exceeds 110°F during reactor power
operation, the reactor must be scrammed. During reactor isolatior conditions,
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the reactor vessel must be depressurized to less than 200 peig at normal
covldown rates if the pool bulk temperature reaches 120°F.

BERRICES

1.

o wN

Laal

Technical Specification 3.7, "Contairment Systems," S\ppression Foc)
Specification A.l.c, A.1.4, A.l.e, A.1.f, A.l.9. A.l.h, Amencdment 113,
BECo FID Data Sheet M222C1S1, Revision EO, september 1985,

ELCo Indicator Data Sheet M206K-1E-39. Revision E0, August &, 1985,
BfCo Recorder Data Sheet M206B-D6-2, Revision EO, August 5, 198S.
BLCo Drawing SM 434 Sheet 3, "Punctional Description, Contairment
Atrospheric Control Syster", Revision E6, February 3, 19%1.
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REFICIRICY 92-201-07
RECLCIRNGY TITLE: Iradeguate Design Bas.. for Reactor Water Level Setpoints.
RESCRIFTION OF CONDITION:

The basis for the low-low reactor water level setting was that the water leve)
would be sufficiently above the top of the active fuel to start HiICI (and
other protective actions) in time to prevent fuel damage, but far enough below
normal levels that spurious protuctive actions would be avoided. However, the
licensee was unable to initially retrieve guantitative analvtical limits and
their formal bases. During the inspection, the licensee determined from the
NSSS supplier that the analytical limit for HPCI initistion was (=)56.9 inches
referenced to instrument zerv., The existing Technical Specification limits
were (~)49 inches for low-low level initiation. The existing low-low level
setpoint was (=)46 inches. However, the licensee could not retrieve
calculations that accounted for all instrument channel uncertainties to
support this setpoint.

To address the team's conoerm, the licensse prepared a preliminary calculation
that suggested a total channel uncertainty of about 10.2 inches, approximately
f inches of which was attributable to a nonconservative error in level
measurament that is due to heatup of the instrument reference leg during
design-basis pipe breaks for which mitigating actions initiated by a reactor
vessel low-low level would be required. The licensee initiated a FCAQ to
resclve the problem. The effect of this error discovered during the
inspection, had not been jdertified either in PDC-85-07 which relocated the
reference leg outeid the drywell (Yarway replacement) or, in PDC-B4~70 which
replaced the origire. instrumentation with the Analog Trip System. The
equipment gualification data file identified the line break enviromment for
the transmutter, but did not identify the effect on the reference leg or
consider the effect in the safety evaluations and engineering analyses
Supporting these two modifications.

The tear reviewad the assumptions, design inputs, methodology, and preliminary
wts of the licensee's draft calculation and found them acceptable for
interim use in establishi -; iLastrument uncertainty pending formal campletion
cf the necessary analyses. A rough calculation independently performed by the
team also identified substantial erro~ that is due to reference leg heatup
that was reasonably close to the “alue determined by the licensee. To further
address the team's concerns, t': licensee was considering administrative
limits on the allowable value of the low-low level setpoint, based on the
results of the final calculations. The licensee also stated they would
formally identify the margins existing in the thermal /hydraul ic analys.s
performed by the NSSS vendor to ensure that they meet the safety limits.

Bzww Emﬁl’ EECIS

NRC reguiation, 10 CFR 50.59, “Changes, Tests, and Experiments" requires that
pursuant to a proposed design change, a licensee must provide a "...written
safety "valuation which provides the bases for the determination that the
change, test, or experimont does nnt irmvolve an unreviewed safety question."
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Contrary to this requirement, the safety evaluation and analyeis of design
adequacy for two related modifications did not identify or evaluate the
possibility of reference leg heatup from a high-eneryy line break, imtroducirg
a substantial nonconservative erior in the low-low reactor water level
measurement

REFLREICES

1.

-
)

wm

M253 Sheet 1, "PAID - Nuclear Boiler Vessel Instrumentation", Revision
E22, Novermber 4, 1991.

Electronic Pressure Transmitter Data Sheet M20SA-DE-165, Revision El,
July 25, 1981,

Equipment Qualification Data File LI-263-72A, Revision El1, August 26,
1990,

BECo Calculation I-N1-22, "Analog Trip System Setpoints", Revision 3,
March 24, 1986,

Technical Specification Tahle 2.2B, "Instrumentation that Initiates or
contrels the Core and Containnent Cocling Systems," Page 47, Amendment
0.
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APFENDIX B
List of Cbservations

Observation Number §1-201-01 "Temperature Effects on Bartin Pressure
Switches"

Ovservation Number 91-201-02 "Incomplete Engineering Evaluation fu - Do-
91-035 (digital reactor water level indication upgrade)"

Observation Number §1-201-03 “Calibration Procedures Don't Specify MGTE"



