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TOP!tAl REPORT ~JCAP-13&32l' REVISH}ld Z)l 

ri[tI~l!~fiTlO~l Of PRESSURE SD1SOR RES.POtiSE nm~ 1f.STU~G RIQUIREMEfHSN 

that ,:P'r~tecthe systems must rnee.·t the r~L!iremerits s.~t forth in editions or· 

ievhio11s of the Institute of t1ectrici1 and Electronics Enghleerfog {IEEE} 

r~quires limiting simfety systems settings to be included in the Tactmical 

Spaetfic;tfons {TS) .;u1d to be 11 so chosen that automatic protectiv,e act-ion will 

asScure that the necessary qua1ity of systems and components is maintainedi 

ENCLOSURE 
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t~~~¥14irtm~nti ~~rill? imit;hid~d hi the biesthightJMSf!J Stamhrd TSs and 1r:ilere i·equ'ir@d 

for ~n ~e.sthflghous~ Jllireh l ic~,msed <&1fter Ut<ilt d~te. IEEE Shridard 338-Hl7S. 

"Ctr·H:tt"i~ fev· thil!} P~riodh~ Surir@Hhincie T®sting of Chss U Power amd 

Pr·otection System$/{ ;r&d its; lit.tr v~rsion UEE Std. 338,-1911, ~criteria for 

th~ P~riacik SurveiHi!f!te Testing of Nl.&deiir PijMer G~lllfH~ating St21tio!i'l Safety 

Systi!~Sp r~ Olef~tetl:!Ci A} pr@\iided g.;anedt g1.1i(ia.~c® Oil th~ cm1duct of resporrne 

th~ V®ll"ifkiitfon t@,i:rt:L Th~ ~!RC Stijff ~r.dorsed KEEE Stin!Olitd 33!S-1971 fr! 

R®riii~l@to?~y Gt!hie Llll!Si R~·,hi@fl 2, *Periodic Testing of Electric Power and 

Prot,ct io~ SystijliiS /' di:!t@d Jur,e 1918 (Reffr}tem::e 2). Guidaric0 on the 

p,rformancG of RTT h a'ho prov,id~wJ fo the hlsb·tament Sociigty of P.mericai (ISA) 

Sta.&t1ld,,il-rd !SJ\ ... S67.06-1~86~ 1:1Respcmsij Time Testing of Nwdea.r Safety-Rehtecl 

Instrttmw.ent Chitniii~h h'1 iMMchHH' P~i,-itiar Ph-rots, -z i:fated A~Jgust 29~ 1986 {iReferemce 

3). ISA-S61.iJ6-·HJ86 ~,as riot -been ®red€lrsed by the NRC staff~ but its 

l]Wl!thodology h widely used in plant specific RH proce(h .. w'es. 

N~w1 guidance m, the sco~e of TS reqtrirem:ents tmd~r 10 Cfl1 S0.36 ~,as 

promulgillted by the NRC ~Hh the publication of the Commission's fimi'! i>oiicy 

Stitem~nt cm TS Im~rov®!iMmts in July 1~93. RTT is not specifically required 

by this p@licy because the ess~nthl instru~nhttor: providing iridication ;md 

e.\ctuithm furH.:tfons to mitigate ~esign boAsh accidents far 1ll1Mch RTT 

eHt~ir1iUcm has ftl!eerri pl'oposed tiin conth'ti,if@ to be focorpov·ated hi plant TSs 
\! 

in.t3~ ai1s sYch~ ~in recehe other sm"'v®Hhnces to verify operibiHty. 

West h19li6'U::Jf! lflectrk Cm"porat hm (West ingho1.rne) ·1 ssued ~JCi:\P-13632\ Revi s'lori 

2~ rotl iminat h'm of ?r·1r,ssure Sensor Resporise Time Testing Reqi.~irenif.l:nts I' 
11 

(ilefer~~c~ ill) ii., A~gJust ii9S. R~vis.iofl'l 2 of \lCAP--B632 supe,"'seded Ute 

., 
-·-·---------... -------...-....-~,.,;-..,..,.,J~-m~,~-,l!;rl"r.\'tt=.,,mi: 
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~ Wartoii <f.il'J ii\Wl(:1 289 Utffi'lir{-mti:fi Pres:rnn I11dk~ti11g s~·tlitchf;; 
~ lai:n"ttm 332 1Jfff~l'1zmth;·1 Prfis~iJtt~ TransmH:.t.er 
a ijJ~~t~~ liH S0aled Sensor 
,. ~liiirt,m n1i2 Oi fffre«1th1 f1r~$SUrrc Trar!·&mHt~r 
• ~ill.tt~!!l 163 tiMge Pr~ssure Tr;;msmi t tJEr 
• i3art@ft 163A Gauge Pressute li'~ansmittAH" 
,, 3-;mr·ttm 16~ tJiffreI"trri:h1l fressur@ TransmHter 
,, f~X®4'.tfij r4-n lAH MJi:;olute Pressure Tr;rns.mitt~r 
~ fo:d11t11tij t~-Enrn,q Eiifforenth.1 Pressurn Trans.mitter 
0 f~XbQ11"@ li-£HGH G.muge Pr~ss12r€ Trf<lnsmater 
" f@J{O'l;l\l"cl ~~·-El lGM ibiM<!iJ@ Pressure Transmitter 
• i::-oxhor1Ji l:HGr;i G~t!Ci@ Ptessure Transmitter 
• Foirbtmili t~-il3~1 Diff~r4:mt h1 Pt®ssure T1"insrnitter 
• Foxbor·o lJ-£131)}1 i,J1ff~11"eifith1 Pr~ssure Transmtttet 
"' f.c.nb~JW'O El3·8H Diffetent.h1 ?riessur~ irar.sr,,1itter 
• Ttl-bi:H" l2?tn #\bsr:;;hrt@ Pressure Trafitsmithr 
• Tobair 32PA2 Ab.sofotre Pressure Transmitter 
~ Tobar 32PG1 Gatige Pressure Tri!lnsmHterr 
• lobat 12Df'l 1Hff@rent"i.i~1 Press.lire TransmittHr 
• Tobif\r 3lDP2 Otfferenti al Pressure Tramsmitter-
• Rosem:ot~Hit Pre.sstrre and Different hi 1 Pressure Transrni t.ters 

Models 1151, JlS2, 1153, and 1154 
~ \feritr~k 75PH! Abs.glut~ Pressurte lrar1smHter 
~ ~Jer"Hltijl{t 76?61 GiaijfJ/r.! Pr€lss~ire Trill'ts.mHter 
• 1/J(2H"Hit~k 76DPl tliff@tei,tfa: P't@ssimn Tr.iJJnsmHter 



tH~t:ifllt1:U~~ wf' RTl'. fijr, th~s1n ,~dditfor1~1 rtrtssur~ s~!/Htor·s, th~ WOG «:i)1tr:flitted 

st~1tl1~tty ~ndys~s tilil!J:t t:O!ijlirtd tNl~ SOOitl'rS t€J U'ws.e eVij ht<t1ted in th~ EPIU 

rmlport. ~1e1rle siri.rlhw-lt.y cot:!ld fn~.t be show~, f{l!l£A or testing 11uas used t.o 

JtNitlf}q th, ~H:wfiri-~uo~ qf fffl r-eq1rlreiwanh. 

t~H~r~ -l1~l.l@i ~ssQd$it~d t'i1Hh the P'¥"b.lSSMre se$lsors ~niflyze:d by EPRI and the 

WiG lltftmld ~ir»t tffatt ~-0.nl,$Cll" rt~s,p{lirt$~ time fodf.!p!i.mde'l'.ltl.Y of sia11sor otitput. 

r~s:p-ons1J t h'i'I'~ would be, aill!;t~-cte.d dtu'·ing the performance of other TS 

suw·:v~i lh.i1t.:::~ r~c1blfr~1i@nts t prim::ipai lY sensor Ci l ·Jbratton. 

dtff~r-l!;!i'i't'ial p:ressure sensor ,~es:pons~ times would be obtained from: 1) 

Mstorl:c,il records based on acceptable inr (hydr1&uHc, nohe, or vots:er 

int~'ttt"lijJt t0sts}, 2) in~licia, Or!Site, or offsit~ {e.g.~ vendor) test 

mfif~Stft-~t,mti ~ c.rr l} 1.rt nix.fog 11ef!dgr ~mgiflEHifr·in9 specHicat ions. 

., 
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Sit}lift;~ar1t 

.... ,le.;""'·,!t.3'.c,,.,.,.:.,,#!lt 
~'Mi;~rl'.~'1#· lntl~t f 'li.i'.lh,~il~i\¥ 

~fff:~lffnlitll Jl!"l!1$$1Ulfft S~f:i\:SJ)!r 111 

•I< ti •:"fiJ::f'1Wt't.~1i~,i'\li ,~v w~~~ 

Ct1rr1nt W~it int~ouse St~i'td\ir:d .,,.~ .. ""' 1i >'.i'·""lf' tlt,tti..,,. ':j',:~:1', 

ll'cen,;tjes 

,,.,..,.,$ 
',!lti,,':}#·~f 

fl~·t'f(-)rm f.tf"f f(fr 

ti'~ mi\Y oo mt&SUTi~d ba, ll!flf 

p1rotlded that t.t11a tii'S t m4l:-ariltm'!!ls 

coit~l,sx tty of tees t i'ilb! an entire 

RlS 

{:,,.1.· 
'l-U· 1f 

!b~ r~siion:we 

~ri1p:·hrg,, t;1t· t(ktiJ ~teps. 

dti,~~~l ti~~ flu~- tn 

f~Offi the: S,0l'it:$0:Y' 

fhi1l device., pla.rrt s-.urveHlatu:e proced~:res ty,'f! ly it dl11trmel 

~:re ovi?,;rhinph111 s.teps,. UtHt.ii;Hy .• inS,t:rum~4'-t senso'l'·s ,1,re t~s.ted hi tlne 

tn,.n \tl dtH1 l s t~p bec.attse u~~Y reqij t :re spe,c l bii!d 

ve~dors tllre ty,1c~Hy iJsed, 

~qui pmfin t; il;l:fi tn:it side 

Th~ int~mt of RTT ts to ei\s1rre thit: cb.angi1s. '!n w-~s,onse t 1:m~ of 

tnstttuivantat ion beyond the l tmits assuir.l'!'i!!-d 1-n frlant s~fety >in,~lytH:H, ,iii.J~e 

deteete:d1 a:1.id ci.>wdJh1ed with ins.trwtiwmt c:ihbrati~n~ t.o emu:ir-~ that 

i:n;s,t:r.~iii\i":l~·htiov~ h opertting eorr€1;ct'ly.. "fhe r'lE!.SfU,f1Se time t.11lsts ~o rr~t 

Um-a design is 

l}.'f' 

d~t~i1-str~t€! th,it irn: s~d fk p:ressm"~ Zi0:iil&Of' 

bi1!t r;rth:~r th~t. th~ ~p@dfied p~rfo·r~iaiM:~ TS for ertt!re RfS 

"J" ,!!'~~!"'~ ~ _.,t,!li·">-11'-':ll 1 "'"".·•~ a:o '.:>·t 'i;: ~i,r.sA Y·Jf ~J)fR·~.w """·"":•,ifl§·'lll~~"' ~u- ...,~ 1~·,.•~·-t.:11·,.. 
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fJ,;,, ,1,,,/1>.:,,il,.<, ,,.,~;//;,,µ;A ,I\ ,, l,,}f·;ll ~ ' •!k~$,\'"" ~... ,t ' -•» A'$ ~ $,,," i ti !II!,,. "' :,,. I,, "" /,~ 1 f,,,.,. ·~ ::lf 1~ •i' ""'"" .or~i~ll. l~'.!::ilit~~~~inm1.~~~l'k ·,*,1\, ~~Jf(~-7~, ·;'s~: t,.,zt;g',£;:,}~· )· lfif4t-1'"'4' ij. lO.ll f.'.;i. ·t ·t·f)~Jf ~:..:,:! f(; p-r~,l i~ f ~i'.;'' ~~:'.!i.l~" ;¥fr 'i~t-'A-
1

-i ~».i1£f,.:~ '}i;'f,·t'.f 

{ff !M1tiltttHt; Rrf ~, -~'i~~S;ij'V'e ~nd <iiff~'tI!tlU~l ptQS&t!ot~ l;;tfi:S!lr"S ·hrntirlh1d hl rrrs 

li£'id tlt~IH'.¥llil hi. th~t Jt~~~~~"-'t ii'®f1$:e-t P.::fll'i'ifH)tft)fl,t fai1%fr'G'5 UHtt c~~ t:EiU,iil':!: 

rliS/~ijt'lltt t t~ (ti:w;r~ti~;t l41wl ~~,i 11 a:i 1$'.~ ~fftt'(::t i~-ilt~t 011ri,-u:t ~rm, thtit,·t~-fi~Te t c.~r1 

~~ d~1~~t~rg b:r ~t;~r Y $ $:li;(Y'W$1 H ~,i~e t;~.$ t.s ~ A$ t~ re-~!J H"' RTl h (XJrtS id~rrtd 

w,~~~~. \1)1 R)t:~tlt itH~·iw~n liRt;j rl!Jqoit"tllitnt!iL ij\l;,$.t Hlff!~tHi~ mJt~d Ul~t [ft£ 

sit;~fl,~~, 1111,,.l~i' fifinfi·5 a b·itsJs f~n· 1$ltirr.f'n~;Utiti iTL s~eHon iLS.4 ~·~~te:s 

tJi ~k'J"t i 

"'t~;:;:-nr;,r"-~""' 1!: i'""'" ·"'~~t-i":lt:t of ~;q <l\af~·b-'-l''~i r,;,:r ~cl "·ti!ni,moont . n*''ll'f' !Hi.!, J :t ... ~· ....... :~w-;tt·~=~ 11!"(1·"~ ~·~Y't~.eo:~ .. ':<11 i.j'/1~ •. ·,,. . ..,,,,::f ... llU·"'"- ~,-~.t,l,l ?~····"-"' .·, ·r- · l! ~ 

~1;rt :r~<iu'ir~d t-f: hi 'h~u of r~tJHifl:SIB' th¥~ test i ng,, th~ ri:sp~~is~ 

U·!1lle t!Jf tm-htt s1~rf,(trt,y sy~tt1:1.~ tqu'ipllfii,110t ts \ilfn"iried try furH:.t fona'l 

''-"'"'.~ft-_ .. ,"'. ~1,p .. r-,-.,1,,.1,,,,- ,~,;.-_,,_""1;, "'" ,,.,;.-t,-~·,- "'"'-"'''·" ,.,."" t.. __ ;/>i,, 7'h--lc· ;,:, ~,,;.,,;.,,t,ltt}h I;'.;¢-.~ it .. H,h'.lJ !.;.lli;,;i;;:ci,.,~ ;,.f vtH-,:-l t,,;;Sc:;.:,,, ~M uO~u, l,H;,, ,.,. 

/'iftJ;;1&:pt.~blt 'if it Cifi.:n be dew!{):nstrated thit chiMl9~fs in resp<Hl$<:i' time 

t~rt.ttr~! ~ct@plitMt Ht11tts ~,r·t1 iltC41t11p(§11. ted by changt1i; in p-113rfGtr:'fmM1c,~ 

c,i¥it'itterhties lf~hlt!i ~riac det.ectable dtn"ing roiittne partodic 

t,~sts . 11 

·ma i)r:~,r~ diascrH;;~d ht MCAP ... l3i32,, Rrlvhion 2, rt-f4:rs ttl worf-c fjocl;!u.~rited in 

f1PRI li?Jt)rt w~P-1l,~3, ~evhfon 1 J to sup}lrtrt the eH1ni.1H1.H-~r;. of pGrilldk RTT 

iHltVr.rUhr.':lce r~ijt1hr~1:efth of selltltt~d pr!!-s~ure i.md differenti&l t:)"res:1;ur-e 

s~ni~n hi ilS ~nd ESfA! instrum.afittt ton 100,ps. Th~ EfRI progi·i~ wis d~vis~d 

f;~ dt~>$J,tlli~; l) b~$\f fffT p~i~f'.Ol'ffiS iS a Utdijm~ ini:Ht~tor 1Jf p,ressi.~rfll and 

taffiwr~f!titi f.$'/f-E!st;ure s0"n;~r f1'(W-£t;iniu,e H,~i! d!:f]ridatioi,; 2) sens-0r f;:d hwe 

titttJi$$s if' 1!Pll.Y (!:·;i(is;tt t-1Md1 l"eSijU tn '!'\~S1{.lrtie til~m ctegradat 1m1 that would not 
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~;,~ti~~" w.11~ijf-lS1J U:t~ .imt not b~ {14;\tettibl~ by ot~$t" pe·ri oo k s:i.srvlS"H lance 

~::?l!I ,:Jr.~p.letttd FffeiHts f~r til~ ftlH{f~ii1.~1 s~rtit.Jrs ty.pk,i:!1 ly hl&t;lled hl 

" il~:rtmfl f!8 ;11111t.i tS9. fliffcuc\l!;lrttiii Pre$.s:Urt Int1ic~tin9 $}f(tittheriS 
" St-rtt)ift 763 (liUij@ n~.i::t,rimic {tr!!Stft""~ lt1.\i1$ll~Ht~iw 
.~ l:.lrH'tr~~ "ifi,i~ fiiffete:Jit:hwl P.r~s.s.are f.lectr11rtic lransmHt@r 
,, f:oxb~r{\). *""EHGJt fi:augf; Pi~e:s!Hn"e 'fr?mstiH:ter 
~ Fo;11,b¢.ro ~-n Hi~· &i Pre,ss:.1.Jre Transr11i:tt~r 
" FtUtlMH'O t-4-[Hfll IHf ~r*lrttiit Pr!tssure 1¥'f4tl:SfilH:te~ 
" teJrbwlto fir,.,,fllO;~ lMffii!1r:et1-t i~ 1 Pttsswrf ~fran,srtitt~r 
" f~Mbtltto i.,fllOt-1: Oiffiwr·'W~ti~ 1 Prt,rstIJt1: TtatismHter 
" lnb"Jrir 3..2,iu A.bst1lu:te f:ress.ure Transini t tev· 
• T~b~·~ J.2:etU &a~g~ Pt~s:s:Utia Tti.i't:$~ t t~r 
" lobar l?J)Pl etH~f~~ii{2l PrtSSJJ'f'llf Trinsmitt1;:r 
~ i'01ff~»H~t ?tt:S$,trf'~ i$ifi'd OHf0rs.nttal Pv·~lSSlJr~ lr£?J'1sm1tt1w·s 

i~t,~e l $ u in ,, u s.i t 1 , an\~ n 6ft 
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~ iartor% 332 tJ1.ff1M·ent1al P'res.su1·~ ·tr1,Jts;1,1tter 
.. Birton 351 Sew;1oo s~ns,rr 
· s~rtar2 1!? Di ffe,·e.nt.iil Pf"e::t..iure lir~n$mf.tter 
• i:&:rt-0~ 163A G.aug:e Prl:sstn":a Transi'iiH:ttr 
• f.tnr.ti~n, 1..-f..lH\ij Ab:stiilitt.e fJr~ss:ttf'f lrat):St~itter 
~ Ftt~bov·o £llG~ Pr11issurs Tran,2;c.mitte,r 
• Fo~buro El~DM Oi ,ent 1al fr,~sstir~ Traf!Si'tlitt:er" 
• to'b.i:IJ" 32.PAZ ~bs~lu,te Ptesstrre Trar.sJll'Hter 
• 'fo'!liJ' l-20fl'l tliff!t'lTt:ntfal P)•esstu"e 1'1rirmsuritt{H" 
• lie1.dt'l'taJt 1tlPM2 A'bsolttte i're:Ssur~ Tn1J1·smH:t~r 
~ ij~dtr·ak 1"iiPGl (:li~ug:e ,r.essure 'fr:a11smH.ter 
• \laritri:!t 7fiflPl tH fforent ia l Pressur~ Tra1is!llrHt~,;r· 
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J,.:l{Jr 

l~ ,,~, Jtd:dllfK'i~ 4)f t,9,1lttt~r,y ~ii~~ l ~ Ut;~ i'e~il~ilJij t~ til1d. !f.tlf l'i.8,,.,M1ii'1~ 

S~f{;t\~fl 

~,.;s,;;J,·11~:·~i/,,f¥, ·i;· 
·1····*~1ti~r~~~~, 

", ·., . "' ... ~·i·1·· ' 
'i,· ,.~ 

,r,,l!i ~ ~"'i.l""""""~ ~t(\I "':>,-· ~~, tr~~{~fJ, 

,;;,l);.,..,,.,..-;!,(;,s;(,,~,,d\ ,:;~•--l'·"'-&~ ,.,.k.,f;; •• r. •• 
>(.,..,"£\l.'i:tthf '~r.;;(~~:t-- i.i ·~:.:r}. -~;~;~~: "~rYl~.r:{_{~·frt 

mtt:jjj:!;;S 

l ,,. 

shiWNl tb;t Gil~1,9~i ii.n t'tlle 

•,,,V ;,,·t.,;,;;,,n""·"' ;£.,"" ll'.l,=,,,,i:,,;;·,;c;;-,,,,.",·"'·= V#-- ~,qrf~.efi~.~"!i. tflf. ,0~~, ·,r1~f.1:~~vf:~l~ 

:d~tllt<et-1b'ht 1~tnrtJ~ waut l~ft ,~f."ia:)d1t t.~sti. l1,i1e-

,ilt~l1,1l,;f4 res1il'lt:, ,~lf/i,tA1'i,i'W~d f~ £'.P.ll Ri!l!'ijrt ~p ... , 1, 

theyti j'!Ztll'iii;f~l , ilT it r,JM!ttfl~~1rtt to- 4),t.Jt!t1/f.' ~et.,f.od ic sii.rwe i 11 ~r-&e 

firllttl~h J'ij~h a1 eiiir.fti~l c:btt,k$ ttd tbirtt i,¥Ji1S ~ biC-ttl,,S~l tb~ie fif~;i:ei• 

,a,uw:,,1;1:11,~,e~ tt~tt 

· d~f"i!d:trt i@!i • 

<dtt,f.¢t :sirtt&lJ(!)~~ {::t~~ntitt fat l\\Jf'~S tii~t c~u'$',~ ·rQ'&sf.ml1s;e 

1t,1;r.rt~et~r:tt .f '1,{ ~~ .•. - . . - ·il otbiir $:Mw-vei 1 liiince test. :s awe ;.~1rrfo~~R1i?.d 

·fttt~ut,Vatl;y- t~iil:~ ietn'·ittr;t WlEf$.~l()fttJ.ff titl~ tests. ill~ :st~ff ag.re!F.!S t<Jith this 

.Jli1i,i;;,""',.,J;mi:,ft;:;.,+-4-n;;;; 
'11,il\i,·\,;t,;a,;JQ)l'-H,;,~\i,, l'"-'V~ o M{Ili~tt~r ~ ti'l~ £J!~U fl,£Aa tfitd 'tJJJ@ fa i lu,r® ,it~d~'S t!tit 

lrt\fi:W,,:,,m,cb '~,,,..,..,.~.~--'I;, 'ty aff~1;:t v~~s,t1itSf* ttma! 111 c.ontYf'ir~nt ly affect il!'flg s~rfHi<,;tl" 

·@ll/!!tl!\1Ut. th$ r~~~~'-'t h!idlcil!,tad tiiitt UM*s-'fJ ti1,1 pot~l'ti-ail hHi;,,Te i~d~s, slow 

st~n@r· f'.i11 f1~1;~ l~~bl da.!f.h'l\J ,i~·~$S,!.Mri.z~ op:ie.rati@n iia Ro,·tJJra10.1.nit t,nin;smitt-.ers 

i~d: %¥'iftif11 ~fi} lie d11~;i:t19 pw't$-ilt iotft!tt1$r i11 sadj,u~ti!}-ent in R,i:n~~1~ount transr.ri t te1~ i 

llriir}I '~® dt't~tted b,;y Ci l i br.~t i @ft • 

~t-i'iit lt~!lt @:f fH 1 @i 1 hi fttod~l ~lf'le$ U a~d D, i~d l@de·i 1154· Rosiew,,-&mt 

f)'ll1'f~'i'.$1Jft' t'llMI i'id Jn1®iSUt1ill t:ra&1$fflitt®'rs ~111111f~ctur,l&~ biBfo:tii ,,ltaly 11 1 

lJif,: ~,l\~-"' .~,,r/->-· ;'·;e»,"'""' ,,,,,,.,,, 
-.,ft!'! ,;li'cls,1!lJ~!i.\;, vf i:ltin~u~ ~o ... ,n; siipplew~~t l 1 "t@'s-s of rtn-on in 

~itiiiftM~i:ijtftj: by fttl:1$'f!f~W'ti, I] dRli'.t~d r1ecfmib;er tz g 19~2 • EPRI R®Jt•rt 

i~vi:si(j'J l,,, t!ir.rclitdf£d th1t p{,Jriodk d:ri ft ~1einiti;;t,rit1~ of Ros!f;!l\li!iti-~t 

~Ptd di' 0~ftJf'finU1J ,r~s,$U,r-·e tr:a~.imiUt(H"S hi ai;corditlcf.r wH.:tt Sltl h1tln 

!i11¥ti11ti.> · S~!i1pl~~~t 1 i ~d il~,liitei~.uirt ltdi~ tc~ 1 Sij 11 ~t 1' n ~io. Ji is: eff~ct iv~ feir 
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d~:ltt.(:~fi:ng, plllt~~ttal l@ii ~Jf fiH fluid ftHur~s ivi t~®;i:e p~itUculir fio:$ttr.~@nt 

tw'i;;{~'\~lttiaw!L ti~~~~.!i:'t.Y'" ttii~. s.tiff flilt-e, t~at l~,ss of fi H en is a t't<;~~i.~.le 

f~-ntn~ ii~.!~ t~ ,ii,U fttts~~1li!Rt't p!riSiU.f'w} ~~d <liff~te~t hl p:re:t:Uittria tra_~$i11tt,ia'1'S 

t:n.tlM(ft,~tl' Mod~l illSl 1, Ui-2, irtd H53~ £~ri:0s u//%, t1@0;e~.¥1nt t.r~nsnra.t.e.rs a&; liilf:H 

~·s ,,~t-Jllly n i HJS!Jl ffiiti1.rf1t'i\v:t1.rr!Sid t-'iodel Hill, S~r'h~s B ,md o. iM'.id UE4 

fR.@s:~miiJd; tr,~s~i U~,r·s, • T~tl"~'ffor~ ~ H.et:itnZ!i~®'s sh@lLili::i ij»iH"fo;w~ peri oo'it flr lft 

~~~ft1if'·i~g of ~11 t#?~e1 l l!l i 11S2, l l53. i.UM1 1154 RtHi\!t~UJVt ,re!i'iS{&:r-e t:tnd 

d'i ff~l"~:¥lot ial pr•esstw·~ iW'irtsm:itt.,ts, for which RTT iel i'fflina-t hltl ls pr~pes,ed. i ~ 

a.:~c~,4.~nce tvith Um gui<liimie® eotitain¢::d 'in R:osemo1mt Techrdr.,il Bulletin rw. ,i. 

In a~di'Utm, Hcensiaras shin c~iith·uM; to remain in fun campHance with any 

prlm" Ciiil:'lfflitr~.nts t0 Bull.et itl 90-01, Su-pplem~nt L As an <A H:er11ative to 

perf-0:r·mlnig pe-rlodi.c l.]\dft r.tonito.ring of Rtl'semotmt trat1-smttt®"rs, l ke.wtse,e] may 

C-OWPl~te tm£: f@Howhig acti:oRs: (I) ensur-e tturt o.p~:rato:rs and teclmich-ns .1n"e 

at~®r~ of the Ro,s~mm,tmt tra:ii,smitter ·toss of ffll-oii tssu~ and mak:i\'J: (i}rovisions 

, . . ,.~. 4- • L • • "s!, ~. t" .,I .,.;<; ~.• ,J • ia ®-¥l$lJJ"$ f,,1%fJl\i. ii!ftc.nr~1c1~ns l}.IDOlt;Or r.or Sf!:nsor resp.onse 1me {1eg:r-ai'4.i~1on t1ur1n.g 

the. ~~tform.~n,;~ of ca1Hbntions and funr.ticma1 tests of these tnu1smitters 1 

iM1d {'2) t"~Vi.e'i1J ~nd W'evi se surveil h.nc1:: testing pi=oc,1-dtrres, if neee-ssar<y ~ to 

ertsttr~ tJlit ca:J ibratior1s in~e btvi~ig J,erfoi11~i1d tl'sing equipment de-sign~cl to. 

pt"tl%fid~ tl sttap fimct h>.n or fast r~mp in th~ process var.i atfl e and that 

caUb¥'f''~tir;itis eaw-4 fut'lctfr.Htail t~sts il!f'i b:ei.ng t1@rfo,wood' in i marme:r th~t illows 

tl,1r~Jt:~tl'e.t'.1~jS ~TtH'Jltor'ing of b,otil th~ ir.put irie out.put respi).nse of the 

t'lf".i'Ki'S~~!-ht.e'r i!Uld~r tist, thus an ci.fr~g, t'iiH:.h r-~asoniblia assurinc~ ~ the 

r'e'ca9nlt:\(ff~ of ;i;,.!gni f·h:av~t r@s,anse th~'! de~radat hm. 
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~~t~l\MUj\:fi tii!~ llrJ'iltJn.Jut a:ff®.f;t-t,~g se.1ls,or ootp:hlt .QA·ti~ fiWiilW n@t be d;1.l1tatt;.abl\'a d12ri-ng 

ft~ri:"!?al ,ealtbr:~tlo~. A~ ~ r-:ik%ittlt, EP-tU R0,~1tt iJJt .... 7,z1iJ!:3, iiirts h.ni 1, rB.ccm~nd"e<Jl 

n,~ PM£li$ a he id~~ti fled a ~l:fiuft~ttt!rh~g/handl i ng d~fect titHh the pot~nt i a 1 

to <l'ff~ct rEfs~ontH: ti~ involving cri.ruped i:apiHarie-s as a resuH. of the 

raa1ut-f~tt1n~tng !():r~cessj i-mrirnµ~r tfa1ndl ing by the IDin.ufacturer, or in the fieh( 

tt1be:ip t~T"lf sho~ld b,e perforfli,a.d &ft.t:H'' inH ta l insta1 hUon ind ift~n~ a1ny 

~tnt~ffificia rrr ~~tH fie at toi'1 act i 11Hy thit could damage th:e capH 1 ary tu.bes. 

c~cpHlarit tubing or oth*.:r problems. t.dth il'lstru~nt (O'erfo-rmance. Degradation 

'i'n c1.,tpflhir-iis -over 'U~'ir! g~ituH·aHy c.~n ~e detected with th@ in··oper cal'ibration 



vrt¥,lf t:o i;~tt;ll httll}~ {)'f a n~wt transWsitte.r/it;;iitch 1\;;r foH~~tii1~ r-efu~!Jishr~~tit 

tJf ,t~:e tt"aJl$.tlltt~i"'/Sii51tch (ll!l.g., s<ensor c~ll ~r viriabl~ dampi:ns c.r.m~p:,oner1ts} 

t@. ~.ter,~tlii:e ~ir1 inlt i~l iJ.~n:sor-s!)~iciHc r~s:ponse Hh"o$ v~lu~. Sas€id ~n thi$ 

flt!€JJ)~!'lj.tm·t'ti,oii, t~e lS ilm"l1tt~p,:i; ilS Shtil~tl hl Ap.p~ooi X A of ift,;t?-1 J:;'5·3:l, ~il:Ht hi-on 
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~lt~A"-«~tliV'l!! ct:@ tlTf'f a:r@ t~ ?i~tJB' J'i>61~ 't:tc,e (lrtiirtin€) rliiqitir~~nts (.}f pl~nt 

e ~ · 1·;,,"f"· · · """"­wf.,,t:t ,r-'l:C t~'S. i:he st a.ff eorM:: htd'~s t:bit, c.wrltbw-~t tcm arid f.ltt:.he:t TS stir,.111rlThm..;:til 

t~ittiit il'ftt\MJlc'f•~nfi;.s: ~fH itdt~u~t~ly ~rfstrra t1l~t the r~~fJOtlse Hm~ ts 1.i,larff'f~cl 

f'@f' th~ s~itsnt·s td~ftt.ifif?.J 1·~ t;UC~P-ll'il2:t R$>1Ji.slcm 2. 'f:h-e s'ti:ff i!~'IS'Jts th~ 

tfr:$0 ·tllf ill:ot~t;,~~ S1$f$:$~lf' f\~S~'l}~Sta t~f~S 1.11 3,C(1J.)1J"'@i1Jlf.7!fr ledtfl th1t fft~tbn®l~Jt 

diiit.,tl:t,~J. ln S~trtilJti ~· ijf itit'AtJ;,..Uilif ifl¥1s·ion lM wh~i e:~t~nw,~ninf1 tot&J 

c~l~ff~el r~~:~ttsi ti1*;~ itt>lld C$i!it1'mies thi$;i tt1ls ~tho<t fif u~C:Vii.Jtmse '.t'ii~-a 

,r®:r1ftc~Hlfl~ st H1 ~W'(t\!id«s asw~nirvJ~c,,s thl!\'t Ute total ch,inn~l reSf'iOnse H,me ts 

i'Jit"hin ~if~ty <linalyds Hm·H::s. lbfi:lf•ijf{H·~,. the stijf'f a:11p·r11i'vec.s el i;1Iinoat:i~n o·f 

RlT TS ~iaij1:1J1rt1M\l®q1:ts f(l:r thia fol lmti:TI.g ,r~ss~re ai)t;i differer:rt ia1 vressure 

Scl$~is-0r·s in trs ~ud E!l!Fi\:S ehim1els ~ as id~nti n~.d in ~lCAP-, 13632 :> nevhi,on 2.: 

• Siwtoif~ ii'il and ZtlS !Jiffij<l'>ent iei-1 Pr~·$aUt"e lndh:it ir:1g 51lli tches 
• ia~rt~~ 3312 Uiff'i'fl''1?ntiil Pr~sS,llre Tr,illlsm:H:ter 
• !i~v-too 3;51 Seal{;!d S:e:nsnr 
~ la:rtim 1'52 Oi fferent h't Pr"@ssu:r~ Trarrsmitter 
" ear:t~ri 163 G,aijg:e Pf'l;lltSU:rfi lreln-$m1tte,r 
• {li:Y.t@m 1'63A 6aug~ P»~essure: Tr,.;,ntstirHter 
• ij&s,W't!f'..i:n 7&4 (H ffiarr.:m:t fa'I f;,r@s,stn·e Trainsmi tte-r 
• Ft~boli"Ol 1'0.,.U l/,iH .Absolute f'i'),esstPre Transm,i tt~t 

fo1rb\oro »..,f.ll~t Dtff~rential Pr~ss~r, Tr~nsmitter 
~ f :Q·;d1or~ tl--.£ I lGij G~ti1Jie Pressur~ Tr ~r,srii tt er 
• .f@}!bo.ro g(i-:U lGM Gat1ge Pnts s1;1rre T r'.i§in.swtH ter 
Q f~~bt@ni EH~ G~Mqe Presslire Trl!Jnsmi tt,e:r 
• Fotbm~~ ~-UlfrJij 0Hferertth1ll Pras:::,u,re Trb1ns:W1itter 
· f~n;~ortJ ~l .... ,[iJ:OH lliffe,renthl Pressur~ Tr;;ffJS'rn:i,tt~r 
• f~Mbo.-rQ Ul.UH Oi ffere11t ta 1 P·r@s.:'Hn'e l'r'£lli'11Slltitt:er 
• 'f~b~r. 31:P.fH /libs~h~te ~ressMr:ie TriJ'lSiffllit!?r 
~ T~bar l2PA2 A'UiS'o h.ilt~ Pri!'SMar.e Tri~·smitt~r 
~ 'rtlb~r :!2PG1. Gauge ?tfssixrli? Tri!JHimitter 
~ t · ~-f.,,.«fl:;:n ~'f,;.· · , • ... Ill· · T •4-; • rni:MiV.r -s·~i;,,fli 1:,i,1. l·®rent1.a11 "'r~ssu.re .ransm,i,.r.eor ' . 

• 1cb¢lir 320P2 Oi fferent i al Press Mr~ Traiisf!li tter 
.~ to-s.'i!lJ~Jnmt ~r~®SMl"® ia~d Ui.ffij'}"'11fltial P'ressure Trinsmitters 

M .. ,;,'!,1r,'il,.,, 1'1'!l,'ti 1111!\i'I ~ir::"11 .... A 11111::.a. 
-\'1",W,_R¥.:.15t; J ~ A 1; ,,l;J Jl >'" ~- Ji 3--'- ., ! ;f, {J!~ , ~ll'JPt» .!1 ~~t-

~ \f;e.r"li,tait. Y~Pfil Pib~oh.it~ Press13r~ Tt·ainsmitter 
~ 'i~rH::'i'•ak 16'P.Gl fHXMfii~ Poresitn"'e Tran:simH.ter 
• Vt~l":itr1'.tlt 16ilPJ: ili ffe:r~mt i al Pressure Tr-ansmitte\~ 



lt'iW11,t11§1 ~"t~td~lf.1.f fti. lu;r~Ji, W;'Od!tS titi~t Cl-n i.ff:i:tCt th~ $ij11$.f.lf' r~,5l.'~~i1S~ ilif.~ 

l'.·P,.rj\~Jll¥Od~t~ly ~, $,~S~f" ijij~~l't-;i iS d~$;Cj"l'.iJM'1d in E~:l fte:tlOl·:t ij,p •. ;i~i3.~ i~v,'fJid'Oill 
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