UMITED STATES
NUCLEAR REGULATORY COMIMISSION

WHESHMNGTON, B.C, 20555000t

EVALUATION OF YESTINGHOUSE ELECTRIC CORPORATION
TORICAL REPORT WCAP-1363Z, REVISIEW Z,
"ELIMINATION OF PRESSURE SEMSOR RESPOMSE TIWE TESTING REQUIREMENTS®

1.0 JWIRODMCTION AMD BACKGROUND

The requirement for periedic testing of reactor {rip systems is established in
Iy CFR Part 50.5%2 paragraph (h}, "Protection systems,” which states, in pari,
that “protective systems must meel the requirements sel forth in editions ov
revisions of the Institute of Elecirical and Electronics Engineering {IEEE}
Standard: 'Criteria for Protective Systems for Mucliear Power Generaling
Stations,” (JEEE-279)." In addition, 10 CFR 50.36 pavagraph {c){1}{ii3{A)
requires limiting safety systems setiings to be iacluded in the Technical
Specifications {73} and to be "so chosen that avtomatic pretective action will
correct the abnormal situation before a safety Vimit is exceeded.™ Alsn, 10
CFR 55.36 paragraph {c){3}, “Surveillance veguivements,” states "Suvrveillance
requirements are requirements velated to test, calibration, or inspection to
assure that the necessary gqualily of systems and cﬁrganﬁaic i3z maintained,
that facility opsration will be within the safety Vimits, and that the

timiting conditions of cperatien will be met.”
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reguivensats were incliuded in the Hestinghouse standavrd TSs and were requived
g
for all Yestinghouse plants licensed after that date. IFEE Standard 338-1975,

“Criteria for the Periedic Surveillance Testing of Class 1E Power and

Protection Systems,® and its later version [EEE Std. 338-1977, "Criteria for
the Periadic Surveillance Testing of Huclear Power Gemevaling Statien Safely

Systems,? (Reference 1) provided gemeric guidance on the conduct of response
time verification tests. The MAC staff endovsed [EEE Standard 338-1977 in
fegulatery Guide 1.118, Revisien Z, “Pericdic Testing of Electyic Power and
Protection Systems,” dated Jume 1978 (Re ? pronce 7). Guidance on the
performance of RTT {s also provided in %h@ Instrument Seciety of America (ISA)
Standard ISA-S57.06-1986, "Response Time Testing of Huclear Safety-Relaled
Instrument Channels in Muciear Power Plants,” dated August 29, 1986 (Reference
3). ISA-S67.06-1986 has not been endersed by the HRC staff, but i

methodelogy is widely used in plant specific RTT procedures.

New guidance on the scope of T8 requirvemenis under 10 CFR 50.36 was
promulgated by the MRC with the publication of the Commission’s Final Policy
Statement on TS Improvements im July 1893, RTT is not specifically requived
by this pelicy because the essential instrumentation providing indication and
actuation functions to witigate desige basis accidents for which RTT
elimination has been prepused will coniinue to be incorperated in plant TSs

%
and, a5 such, will @@@@%w@ other survelllances to verify operability.

Yestingheuse Electric Corporation {Mestinghouse) issued WCAP-13832, Revision

g
¢

2, "Elimination of Pressure Sensor Respense Time Testing Requirements,”

({Reference 4) in August 1595. Revision 2 of WCAP-13632 superseded the
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original submitfal, WOAP-13632, Revisien 1, doled December 1993, The WOAP

veport provides 2 description of Westinghouse Duoers Group (H0G) Program HUHP-

‘\yﬁ

.

W40, Moviclon 1, which was completed as an industry effevt io demenstrate

that TS veuuivements te perform periedic BIT of the following pressure and
differontial pressure sensors typiecally used in Reacter Trip System (RY5) and

stures Actuation System (ESFAS) instrumentation Teops af

»

Westinghouse plants could be eliminated:

« Barton 782 and 2088 Bitfoerential Pressure Indicating Switchas
- Harten 337 Differenital Pressure Trenswitter

1FFa
- Barton 3%1 Sealed Sensor
- Barten 758 Differential Pressure Transgitter
« Barton 763 Gauge Pressuve ?w ansmitier
» Barten 7834 amuje Pressure Transmiite
- Bartan 764 Bifferential Prassure ?r@ﬂﬁmiiipr
o Foxbors B-E11AH Absolute Presswre Transmitier
« Foxbere M-F1108 Differential Pressure Transmiftey
a “mxﬁ%Wv M-E1iBH Gavge Pressure Trans m@t@@v
p %»Eﬁiaﬁ Saug Pressure Transmitier
: orp E116H ﬁmﬂwd Pressure Transmitier
a é@%h@?@ Pw%i@@ﬁ Bifferential Pressure Transmitier
o Foxboro H-E130H P“ fferantizl Pressure Transmiiter
» Fonbere F130H @@gpﬁvbnﬂx@? Pressure Transmitier
o Tobar 32PA) Absolute Pressuve Tramsamitier
« Tobar 32?&2 fhsalute Pressure Transmitier
- Tobay 32061 Gauge Pressure Transmitter
« Tebay 32BRY ﬂ?ff@?@ﬂhi 51 Pressure Trapsmitier
o Tobayr 380P: Differential Pressure Transmitier
- Rosemount Pressuve and Differential Pressure Transmitters
Models 1%52 1182, 1153, amd 1154
. k@r;u ;k 8PH2 &*%gﬁuiﬂ Pressure Transmifter
?mﬁfﬁ bauge Prasswre Transmitler
760p1 Differantial Pressure Transmilier

DI

WEAR-13632, Revisien 2, utilizes the sonsor fallure wodes and effects anaiyses
{EMERY contained in Electric Power Hesearch Institute (EPRI) Report WP-7243,
"inyestigation of Response Time Tesiing

Requirements,” dated May 1981

nd FPRY Repovt NP-7243, Revision 1, dated March 1994 (Reference
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6Y Lo Justify the elimination of RTT surveillance requivemenis for several of




the pressure sonsors idestified shove. Nowsver, aof all of the pressure

B

ansprs Mentifled above were evaluated in the EPRI report. To justify the

L5

52
@3

ettmination of RYT for these additiomal pressurs sepsors, the WOR compieted
statlapily analyse compared the sensevs to those evaluated in the EPRI
repsrt.  Whers similarily could not be shown, FHEA or testing wes used to

Justify the elimination of BTT veauivemsnts.

the informetion presented in YCAP-13632, Revision 2, shows that, ia gengral,
Failure wodes aysoctated with the prassure sensors analyzed by EPRI and the
Wik would not affect sensor vesponse (ime independently of sensor output.
Therefore, sensor failure wmodes thet have the potential to affect sensor
responss time would be detecied during the pevformance of other TS

surveiilance requivenents, principally sensor calibration.

Beviston 2 of WLAP-13632 provides a methodology fov verifying the total RIS or
ESFAS channel vesponse time by using an aliocated sensor vesponse time, rather
than & ssasured sensor respense time, sumked with the wmeasured response iime

of the remeinder of ihe chanmel. Allocations for the pressure and
gifferential pressure sensor vesponse Limes would be obiained from: 1)
historical vecords based on acceptable RYT (hydeaulic, noise, ov p@v&w
ieterrupt tesis), 2} {aplace, ensites, or offsite (s.9., vendor) fest

peasveskents, or 1) ulilizing vendor engineering specifications.
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o by othor periudie (nen-BT7) testieng wathed

-~ et

oy between BT wnd otfer periudic tests; emd, 47 the RTT melhwds lrest

saradet ion.

by (nlmet, wAUPE ReC

svslupted spurexinstely 4200 BIT dots veeswremnts Trom 30 plants ts

senene types thet bave Failed BYY and ip determing 1 vesponse thee

rkion wae the ey indisator of the failere. EPRI also compleled FHkAs

o fhe privciple deston componends of muereus pressure and ¢iffarential

# samsors tyeieally employed in RTS and Eﬁﬁaﬁ ingtrunentation loops i

orter & determins which, ¥ awy, petemiinl semsoy Failure modes eontd affect

wensoy responss Tioe and ool be detenizbis by ai%@f seripdic surveiilance

L abed FHESs for the follewing sensors typically installed iw

{$”@ﬁ%?ﬁ§ Pregsure Indicating Switches
i 4 &

s ~tronic Pressure ?r@ﬁ&
* : j pont izl ??ﬂ@s@?ﬁ flee

. ,.ﬁﬁ?ﬁ a”t ﬁ &&wg} frosaure Tr ?ﬁﬁMi&t&?
- bara B 91%‘% Gause Pressure Transmitier

o WW€§£%?‘ﬁﬂ§fﬁ%%ﬁ?zq} Pressure Transaitter
- ] ential Pressiure Transmitier
ntial Pressure Transeiiier
gie Prassure Transaitisy
Prassure Transwitie
Hiferential Prassure Transmitier
suve ard BifTorential Presswre Travsmitiers
: 153, and 1154

The BT revien found that RTT has sot idenlified amy pressure ov differeniial
ot Bave falled response tinme vegpivements. This is due in

y the fact thal pressure semsor componeni failuras that affect

sepser yesponss time alse affert sensor accuracy and, therefors, are detegied

during other perisdic suryeillsnce tests, such as calibrations and channal

ST i R R ST
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The EPRI repori
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reguirensts bove proven effective in identifying Tailed sensers

in 2 thoely oanner.

The YBE identified the Follswing additicns) pressure and diffevential pressurs

sensors corrently installed in BYS and ESFAS instrummmiation lesps at
{3

« farton 332 ﬁ%?‘@r&w%s%g Feassurs Tramsmitier

» Barton 381 Seaied Beansor

. %&Wﬁﬁ% ¥ fFevential Pressure |
% Gawge Prassure zgensﬁ

. 1 Bbsoiute Pressurs

. 'fi“v ~@ ??ﬁsﬂﬁwe Yw anst
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e
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et

o ¥ ‘; :u, 4 &Jsﬁiﬁhﬁ ??@&E%?# Ty 4@
?aa&g J2Dpe Bifferent ?@& Pressure Tr
. Weritralk TEPHZ Absolute Pressure Transs
= Yeritesh FGPEL %aﬁga @?Esﬁﬁfm g?&?&?&pqh
. Yoritvak TEOPI Diffevential Prassur

D

To address ihese sensors, lbe HOG completed stpilariy
the design and the Functiomality of the principle compenents of sach of these
1

pressure snd differential presswe wnits lo sehsors arevisusiy svaltusted in

the EPRT repovi. VYhere siwdVarity could et be shows, sther lechmigques such
as FHEA av civcuit tasting wers compieted im ovder 1o show
time would not be significantly sffected by degradation of componenls or that
such changes would be detectsble by novmal calibration orocadurss. The

d
analyses rosults for each of these ﬁﬂﬁsgrs did not idantif gay credibie
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sviodie tests. The

riatles which e

Repary 0P-7243, Reviston 1,
nit o gther periodic supveiilance
tions, because these other

nrst s’"&é%w% that couse yesponse

Furthersore, ithese olher surveillance tests are perforssd
move Yrenuently than curvent vesponse time test Tie steff agrees with ihis

Howsver, the EPRI BHbAs identified two fallure sodes that

rasponse Time withoul compurrsptly affecting sensor

apart tndicated Ymd these fwn pote pifal failure modes, slow

Fudd Teek duriog goressurized operatien in Resompunt transmitiers

dupping potentfometer mizadjustesnt n Rosemount {ransmitters,

vies B and B, » sdal 1154 Rosempunt

i pressuve trangnifiters mamufectuved before Juiy 11,

f 0RC Bulletin 96-81, Supplement 1, "Loss of FI11-041 in

1992, EPRI Bepert

i, eoncinded that peviedic dvift monitering of Hosewount

- amd 9t ferential pressure transwitters in accordance wa&ﬁﬁe Butletin

Suppleomat 1, and focomsunt Technical Bulletin He. 4 is effective for
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ing potanttel less of #1111 fluld failures in these pariiculer Roseumount

tramsatitors. Howewer, Uhe s5of7 notes that loss of i1l il 1s & eredible

date

fatlure wde ta a1l Hesemount pressure and diffevential pressure tramsmithers
molpding Bodel 1181, 1182, and 1153, Sevies A, Roscwount transwitiers as weil

»

25 pusi~duly 1%, 198% mesufactursd Wodel 3183, Series B and D, and 1154

L3

Qosemount trapswpitters. Thevsfore, Vicensees should perform peviodic drift
monitering of all Madel 1181, 115%, 1183, and 1154 Rosesount pressure and

3.
%3

diffevential prossuve tronsgitiers, for which AT7 eliminalieon is propesed, in
accordance with the guidance cowlained in Rosemount Technical Bulletin He. 4.
In addition, Ticensees shell continue te vemain in full compliance with any
prigr compitments to Bulletin 90-81, Supplement 1. As an altersative to
performing periodic deifi monitoring of Rosemeunt framsmittevs, licemsees may
complete the foltowing actiens: (1) ensure thai operaters and techwicians are
aware of the Bosemouat fransmiiter Joss of fi11-0i1 issue and make provisigms
te ensure that techmicisns moaiter for sensor response Lime degradalien during
the opvformance of calibrations and Funntiomal tests of these tramsmitters,
and {2} vreview and revise surveillance tesiing procedures, if necessary, 1o
ensure that calibrations are being performed using equipment designed to.
provide & step function or fast ramp in the process variable and that
calibrations and functional tests are being performed in 2 mapmer that allews
shenitaneons menitorise of both the input and eulpul response of the
tramudtter under Lest, thus allowing, with reasonable assurance, the

recugnition of significant response time degradation.
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wmping ootentioeeters during calibration can affec

vesnsse Tiee without offecting sensor outout and may net be detectabie during
tionm. Az s result, EPRY Repovi WP-T243, Revision 1, recommended

> wothod to asswrs thet the potentiometer i 2t the regwived

sttt be tnadwertently changed or as an altermstive, perform
hydrantic BY7 of the seasor following each calibratton. Therefere, the staff
agvees that Ticensees propesing to oliminate RTT of sensovs wheve variabie

demping 1s used shoyid follaw this recoumandaiisn.

The FREAs also Wentified 2 memufacluring/handling defect with the potentiald
Lo affect rasponse Lime invoiving cvimped capilliaries as a rasult of the
mnufacturing process, topropsr handling by ihe manufacturer, or in the field
during peistensnce or plant medifications. As a resu¥t, EPRI Repert WP-7243,
fiswision 1, comcluded that for fransmitiers snd swilches that use capillary

o

tubes, BTV should be performsd ofter inifial instaliation amd after any
meintenance or smodification activity that could damage the capillary tubes.

e staff susporis this conclusion and believes that performing an initial RTT
at the time of installation is sufficient te detect the occurrence of crimped
captilary tubing ov other preblems with instrument performance. Degradatien
in capitliaries over Lime gemerally can be detected with the proper calibration
wetbmds.  However, in soeme cases, capillary tubing is not included ism
calibratbim vestleg. For these cases, the staff agrees that it will be
necessary e perforem capiliary lube iesting afier any waintenance thal might

dompge the capillary tube.
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L
L&

1

“’3

Report BP-7243, Revistom 1, 3lse er@gﬁﬁﬁﬁﬁf perforaing a hydraulic RIY

ESRi

srior &0 jastaltation oF & new trapsediter/swiich or following vefurbishnent

of e Transmitier/switch (e.g., semsor ¢ell or variable damping cumponsuis)

to determing an tnttial sensov-specific respomse time value. Basaed on this
ndetion, the T35 nerkeps ws shown in fppandin & of YLAP-1383%, Bevision

2, state thet aliscatiens for sensor vesponse Liges must be werifisd grioy io
glacing the sensor in epevaiivm] service and re-werified following
vatmtonance that may adversely affect response Lime such 3s replacing the
sensing aspenbly of o iranssiiier. The steff agrees thai the approach
indjoated in the Appendix & TS meriups is congistent with the EPRI
?@fﬁﬁﬁ%%ﬁﬁ?%ﬁﬁg sag iz therefere acceptable.

g

The staff’s revieow of EPRI Report HP-7283, Revision 1, determined ikt the
F¥ERs and other accumylated RYT data were generally useful in showing that the
great majority of sensor componeni Foilure modes wﬁ%aﬁ can affect sensor
responise Limes will also affecl semsor culpul, with the exceplion of ihe
spacific pressure sensovr Tallure modes described abeve. In addiviem, the
staf? finds that theve ave no senser failure modes asseciated with the sensors
Iyzed by the HOG that would atfect response time withoul alse affecting
calibration or functional test resulls. The siaff alse notes that the
sanufacturers of the subject pressure and diffeveatial pressure sensors for
whieh the 2lintnation of BTV is proposed do not recommend or reguive perisdic

RIT in ovrder to ensuve correct fumction of the transmitier,

Besed oo this information, the staff cencurs that RYT is redundant to other

peripdic suwrveillance tests and that aporopriate surveillance testing




atternatives o MY wre ie ploce per the ewisting reguiressnts of plemt

The staff conchudes thet caltbration and other T8 swreeiliange

&
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e
e
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seed
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N
xetd

1T edeguately enswrs thet the response vime is verified
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e
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for the sensors identivies in WCAP-13632, Revisien . The staff accepts the

aspsnse times a acoordance with the methodology

wh tn Seetion 9 of WOAP-13632, Revision 2, whep determining lotsl

chasnel response Tige and concludes that this methed of vespense tige
veritication sill provides assurence that the total chennel respomse time is

within safoty epalysis Hiwils. Therefore, the staff approves climimatien of

.

BYT 7% reguivremsnts For the following pressure and differsptial pressure

sansovs in B75 and E£5F8% chanapls, a3 jdentified in HOAR-13832, Revisiem 2:

nd 289 Differential Pressure Indicaiing Switches
-

Transmitieyr

BB &
332 Diffevential Pressure
251 Sealed Sensor
G2 Differential Pressure Traomsmitier
762 Gangs Pressure Trasseiiler
TGI8 Bauge Pressure Transwitier
kon 768 Differential Pressure Transmitier
: shorp B-F110 Absolute PFressure Teansmitter
« Foxbors RB-E1LiDM Differential Pressure Transmittier
» Foxbore H-E116H Gauge Presswre Tramsmiiter
+ Feoxbore N-L11GH Bauge Pressure Transeiiter
- Fopbore ER11EM Gouge Pressuve Tramswdiiler

¥ H-L31388 Differential Pressure Transmitter
; - $-E130H Differentisl Pressure Transmitter
« Foxbhors FIZON O4fferential Pressure Transmitier
o Tobar 32PA1 Sbselule Pressuve Transmitier
« Tl 52 Bbsolniz Pressure Tramsmitier
-« Fobar 3 Gavge Pressure Yranswitier
« Tobar 32001 Differential Pressure Transaitter
- Tobey 320PF 9ifferential Pressure Tramsmitier
» Bosemount Prossure and Bitferential Pressure Transmiiters

i Y 1158, 1182, 1383, and 1154
« Yoriirok 76PH2 Absolute Pressure Traasmitier

FEPEL Gauge Pressure Transmilter

« Fprtirak 7 _
= Weritral fereutial Prosszuvre Transwiiter
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e ¥ congiders the olibninetion of RYY reguivessndy Por thass stnsors

g potesdial failures wodes thet cop affect the semsor rvesponse Lime

indepeaduntly of seusor oulput, o5 described it EPRY Hepovt WP-T243

gci to the additional actions

b, zogd e sbove, Lo Be sccepiable

wentitied n Ssetion 4.9 contlusion of this evalustion.

.

e sielf notes thet the ¢ gtion of sensor BTY reguivemsnts in RIS and

o

5705 ehaonels is comsisfent with the Compission™s Final Pelicy Staipment on

T8 Improvesenis dated July 1993 fn that the HTS and E3FAS insivumentalion

sroviding actuation fonciions o mitigate design basis accidemis will continye
= #

to be incovpovated im plapt T8s snd, as such, will receive other surveillonces

h"‘!

v werify operability ond detect sensor response Tige degradation.
The vtaf? accepts the use of the TS markup tables and the Mo Stonificant

Wazards Evaluation 24 shown in Appendices A aad B, respectively, of WLAP-

L2

13832, Revigion 2, by licensee’s when submitting plani-specific licenss
srpmdivent requests te eliminale sensor RBYTT requivements. As shown in Appendix
8, the siaf? notes thal Puluve plont-specific license amendment vequests will
gropose in vevise HVS and ESFAS Jastrumentation T3 suwrveillance veauivemsnis
to indicate that the total channel responmse {ime will be werified ratber than
tested and will propose o revise the asseciatsd Bases (e indicate that
resgonse tine may be verified by aclual tests in any series of segueniial,
worbenping or totel chanael wsasuremenis,or- by summaliien of allocated sensor
response times with actual fasis on the rewainder of the chanmel in any series
of zeguential oy overiappiog messurements. The Bases will zlse be r@viﬁﬁﬁ Lo

HOAR-13632, Revision 2, provides the basis and methodolegy for
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