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FLOW METER TYPE | DENTI FI CATI ON Background of the
Invention . Field of the Invention The present

WO pwss3oen rel ates to flow nmeter type identifiBet/usmwp3/039387
and nore specifically to flow neter type

identificati ' I j lues. 2.

St at enent  of ﬁh@%%&elﬁxgalmisﬁgr dto

neasure the mass flow rate of flowing |iquids. Many

types of flow neters exist and acconmbdate a variety
Backgroypg|of ¢he Inyentiemd f1 owi ng materials. For exanple,

her ifferent flow neter types/nodels for
L Pz%}?f’fgf’%?%{ve?ﬁ?{?w ube line sizes, tubeyfrat erials,

pr €58 pre3entdhvongon rdlesper fdw nesteraypaigsentifeation, ang more specifically

ratings, etc. Fach flow neter . e have uni que
to flewapeien tups idenfildcafinp upng nfqtgvgahé%/agpn gg‘ﬁ?se m nust gc count
2 Sk Qbmbs Oﬁzy;gqsmy)%nachi eve optinum performance. For

exanpl e, sone ow neter types may require a flow ube
ap Fhovatneters arevistd wtrecatireghe tiasuflaw rete opflawingdinuids. Many types

| evels. |In anpther example,. so fl.ow meter types ]
of EpfiFis <Xfb BRI COHIACH VST BPl CieR o] DbV R afiSfts. For
exaifpRCERTh S Hibefant FlywirietbiigBestinod el fordi fdredldwrnbd ligdsizes,
val ues. The flow neter uses these neter calibration
tuba/mptadalsi MesSHaRLNgS, WEPGFAIEIYHINES adsGFECYEREs. sy Faphdlow meter
an | , ' i '
om0y SRt APSe PR L FEEN A0 RSB LR SR o
to a&lﬁS\:]e (ﬁmlﬁdirﬁ petisrmante hF@sxampid) eorha fibwmyetertppesahay rquire a
eac ow neter can have uni que cal | bration val ues.
flowctrlee anpaEatusyto vitggie fppaficylar Qselgcamant ivplSo i pastas oXpinpjesome
Tl Q| t 0o nmeasure nmss
flowf AP oirls UL Blcbi BB orep R Rt 2 s 1
t hriiony meterpElgptionive typscadlysudlodestoied ngtd calbbation valges. The flow

et 03 e o o PP Ao e
dendiBB ZrhehgsecalibRitiofRhRIES chipdiniite calibrabsevilh@werivbe sronf
different configurations. Each conduit_configuration

measagentsetswindoilgstaenditionn queh aseat thst fagtariur Bherefprss saabdipw meter can
nodes i nel udi ng, for exanple, sinple bending,

havg 8P§PSﬁ§ﬁf%}0gd‘%é‘fesand coupl ed nodes. In a typical
COT(lf)ﬁ?é fype BRASW hedsy ige EswioBFEDW mptpt. i It &tlinown ta usofduiolis mass
configurati [ ited j [ [

ﬂovmgg@:gg g;sgnga{s]?}%rlg;qsg}l)g% qtrgl,\%th?m?l Pration Of materials ?ltolwcl)rrllg through a

pipeline as disclosed in U.S. Patent No. 4,491,025 issued to J.E. Smith, et al. of January 1,
1985 and Re. 31,450 to J.E. Smith of February 11, 1982. These flow meters have one or

more flow tubes of different configurations. Each conduit configuration may be viewed as
having a set of natural vibration modes including, for example, simple bending, torsional,
radial and coupled modes. In a typical Coriolis mass flow measurement application, a
conduit configuration is excited in one or more vibration modes as a material flows through
the conduit, and motion of the conduit is measured at points spaced along the conduit. The
vibrational modes of the material filled systems are defined in part by the combined mass of
the flow tubes and the material within the flow tubes. When there is no material flowing
through the flow meter, all points along a flow tube oscillate with an identical phase. Asa
material begins to flow through the flow tube, Coriolis accelerations cause each point along

the flow tube to have a different phase with respect to other points along the flow tube. The
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the conduit, and notion of the conduit is neasured at
poi nts spaced al ong the conduit. The vibrational nobdes
wotossheonnterial filled systens are defined i NnPEEDS200$039387

t he conbi ned mass of the fI ow tubes and the materi al

W thin g1 ow. t h erial
phast] QRGBS G 15 Hea s ity VB EPhafe iy outet side
lead$ k@W\idivere Sefgdrt b@t;ﬁadwtahdﬂﬁrérﬁ ?eiﬂtmﬂ the Ifmetubéso Produce

mat eri al begins to flow through the flow tube
s1nue@1ﬁab$1g@alarﬁpe¢sen@twm%thé M@néeféhp Pow figbeat éwhffﬁ@m pRRS. A

u f

phas (B?gel’e%cp %yﬁwash%l i r%Eeq?édbﬁ]Qﬁ?ﬁe ntglgrg 1%{?129 51;6{1 ﬁ}‘g{l&gf me. The
phaslaic diffegenkct BWG&E €hé @gsortsﬁ@atkns ‘pﬁrport\Mﬂal  thbeashflew ratm of the

the outlet side | e he . Sensors are pl aced

mategial cf“l’légélﬁff’u%ﬂ’ﬁt H‘ 198 l""o fube to produce
Si | 'H"?eoﬂng%l G gﬁ@ h# tHeelﬁﬁt@ﬁﬁrlE @Et’eﬁﬁm@(ﬁ bSI E‘ﬁllfﬁﬁ&iﬂ%ﬁh@ bhdsBQifference
flow tube at t ferent points. hase di fference

by aoFldvh élahbgmah§a|c‘®¢ éF(ZE)j Prioniat hnetaﬁetmo%thcéloa\an@m inted pipeline,

e L GBIl SELEIGE R RAG i s pased
throﬁ%httﬁheﬂﬂﬁttﬁﬁé & a %ﬂV@M\"ﬂBG/ oty Slddhe kdgidrshiy Hetbe@nahe f)h@Wdlfference
ubes. The mass flow rate of the naterial is

and abc dlon rasel ivgaleuipied ff. ¢ Hry KGB). phhe Sow; metsr swwequsptly determines a

ﬂowF:qrg‘%’eV ga%gl}lu Vﬁg{ngnthg %%Pogy élflzeg@%‘sﬁg‘mf?‘{?‘é&%&ﬁﬁmd ﬁltCkQH signals. In

addigRing btHen e4lityytich Riatordeantbettkdr ineeRsourtin itermining the flow rate.
calibration process, .a fluid is passed throu

fl oMapM peovwgmeter @pp}gﬁtlpqlsowmpcﬁsg mgler ﬂlgwg g}i’é H}c&}ldes multiple
mdlgf3 %&F&l@%ﬁtﬁﬁwl ift Q(‘c‘énﬁﬂﬂn %aft}?vn frrrlgft%é&rrk 3F SorhSmanner. The
netvsuﬂsmnmnnllyyndadﬁraﬁlm me&telfrhmvtcrrmgsyﬁtymnhdlttgaﬁieys mgasuted flow

catecgheneto LRI RS SRS A EH IR F A et of e D der

netvlléﬁgel‘ﬂay 'Iﬁc@u(fécﬂf&# RetdrB of@IrREH! BizBY nidiR1S hiddelr @hss, aldBélyctronics
I ow neter applications conprise a flow neter network
andtsnénwarwmmas Frusuchylsettingdit v§ érsipble it threfley gueter type be easily
oper ati.n n
o S B D TR AR i S0 o
effiGRRALY ahd PeoRylsipeiothel. gat hers measured fl ow data and

control s and coordi nate t f
Bt elsrironicolo WEneGrs Merior Ve prd e PaiisHbR Pl tracking
of IR W%#Jtéret Oyas éélﬁaﬁ‘% isiRAGH:Ss whDEE! to%ﬁ@fe?atw@ﬁfjfew flow meter

ron S an tware versions. In such’a setting,

manmfactslrede snd &w Eotvirattet inedéls.os mateit, nytpeal teackiagiah¢ regari-keeping
utomatl cal | identified so.that enance, and .

of o VeI e EONEHEDE 1SRRI oy SRt Joopeipryvithout

des%&{ gf&ﬁﬁi u\éVb%ara%{e%@ﬁésom Epdcl fRywMriBta eylﬁ WepIRatidis dndlvihile yet
oped, "the identification and tracﬁ
achieving lower costs, higher performance, smaller footprints, and other aspects desirable of

a flow meter. As a result, the number of flow meter types has proliferated in order to suit
specific and wide-ranging needs.

One prior art approach requires a user to enter the sensor model/type into a flow
meter monitoring device, such as by entering a code or identifier. This approach is
acceptable if the person doing the entering is knowledgeable about flow meters and flow
meter types. However, this prior art approach has drawbacks. This prior art approach relies

on the person doing the entering to have at least some familiarity with flow meter types,
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of flow neter type was not an issue. This was due to
the relatively few fl ow neter manufacturers and few
wo b@voemder nodels. As a result, manual tracki PQI/ESZN03/039387
record-keeping of flow neter types was easy. However,
it is inpossible to desi flow neters without . . .
rolicy 001 B PFIGOT B Y hs S TRPAete PG Te G 38 Bleptgring doviee, and
relieédmtoneI @Bt atdeO fifd Adrathibdts; yethe a6dd @MiAgifleper
costs, higher perfornance, smal l er footprints, and

ot Herotherpeior srt@ppioaalbhes byfen o inchwerpapeaporyalevige i § flop meter.
the nunber of, fl g r..types [ . i
e PGPSR, okl BB Lol RS RABIEAL L HifhRd Dremore fow

met& hofit@idg SpRIOGMNYUeEHhic n&EneyUs ebtaimnthe Mloamadtdreysecmieror
nodel /type into a flow neter noni tori‘%%kdevi ce, su

idergidiepy Heieuen His BrQiGHEARprochaind e SFawirrks A gpoedy ﬁg%ge isa
si gngiﬁ(ga\%fé%g lélg i#ife)n ttngg f18&~ rﬁQt@r. dy J&giticﬁﬁ?gﬁ?fﬁﬁé)ﬁ%el{fﬁe,t such as a solid

about flow neters an ow fmeter types.
statd-imemoey,,is b n¢lstivaly fingide devappthetais mohaisted fanvibelokisn i high

rior art. approach rel.ies o h erson doing the
temBereRis ﬁfgf[ ]E“@BW&V_%“%R eﬁvélﬁ?fnegg?r{ea AW | ¢ y with flow
NMEtest dnpiRs ﬁﬁ&l drE8pr2Padhhe tRANSIARoh O f  REXTtdAM ot Ofl bV Bibter,
data into the transmtter or nonitoring device, and

whereihithsresistas @epérates 2 relefively tnigue elerdricabyaliege/susent pgspense that is

t code ,or identifier t.her ' .
by S84 AL by PR R s Ral taraca
into IS ¥n &0 TeSw &vet,| tBIY piRk aft abpivaciil alsa hasdrawbadkdaThe increasing
code or identifier. Arenote flow neter nonitorin

numies pEHPYARCGLEPSS Basessheirs e 155 s ler %rﬂéwaﬂlsmélﬁ%me ranges to
delih¥RE e&cq%dﬁo@ [inét%qﬂ&%gl.' Fhis IEQW?(‘! SheerfalitRs RhkR thedtdistance tolerance
appr oac as dr s. A

al so awbac nmenory device i's a
is cAtigNi Th addition, aidbah fdivmeder tyme idehti Huatior heuldieqsideltedrdimation
t he nory device, such as a solid state nenory, is a
betyeqnahloy MSierPaiiRdU sy i ce that is not suited for

| NCYUSIRfher Brifr &k Q#ibrb%ﬂﬂ@ &8s AN thithd] GhoritidH tth@Bubject flow
environnent "of a flow neter. Yet another prior art

metapprdaehsurs thehresulting frsquency df wbrasionof dre flawisbe Fhoigsulting

. ter, wherein the resistorygene S el v
vibiiieg sisalne Mo Sy bAdY BRI i, T B € ptor an
appt&iFRta@loyhak @afvbatks. €Ph&VibFatiof téh nidelPpoperecdiddcted bnd the flow
device that can be easily integrated intQ a

flow .
metieehes to hasrkipehe apMPRIIFP et carditionspFosber fiedest gy resultina
meSlAPREK s yﬁ?ﬁio‘ﬁ%ﬁ@ﬁﬁifeﬁgt ﬁ&icgﬂzg the ﬂ?“()v k& tybd PEISw meter

necessitates e use O snmal IFer an smal | er resi stance
tolerangesrittometdgethat withaatiafidmevin thet @nbienidehditiths, sndyerssidt in an

. to uncertainti ea when the resistance tolerance is
incerregtflogmeter YRy dPEIBRat obal 1 owneter type

Sulinﬂ?J}Sriintﬁ@SBﬂ@ioﬁDm d require coordination

The above and other problems are solved and an advance in the art is achieved
through the provision of a system and method for flow meter type identification.

A flow meter monitoring system is provided according to an embodiment of the
invention. The flow meter monitoring system comprises a communication interface
configured to communicate with one or more flow meters and receive meter calibration
values for a flow meter of the one or more flow meters. The flow meter monitoring system
further comprises a processing system in communication with the communication interface

and configured to receive the meter calibration values from the communication interface
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between flow neter manufacturers. Yet another prior
art approach is to induce an initial vibration of the

W@ ai95m62003 | ow neter and neasure the resulting PCEUS®0OZY39387
of vi bration of the fl owtube. The resulting vibration

or 1 ef d QbW et er
A EEREVENR piee HFPrRo F el B b B rcer 0
deteﬁhﬁle\/thblﬂéwlﬁete&eﬁe must be properly conducted and the

flow meter has to be set to the appropriate_ test
cortiiflomomster bpetiertificetien metod fardeterstiningiarfloy mstes Gneef a flow
e digat
metd 3RATd ARt Rih o AL AGRRR dedelybod I Bt P comprice
receivdggnieger omibtativariahics forghé flowmectamndiidertretating ilid matsr calibration
esult in ap incorrect, flgvvrreter

valugg o koW meis. caBbisar youes insdagp deiespitpiEe pwRetepe:
ot hg rsoﬁ%rglk%:ﬁg&u@ 7§ RASUBHNS! raqlo%\nm@féy @}rp%%flarﬂcwlﬁle@e& is 151§V1ded

achi eve rough the proviSion of a systemand neth
accofrdimgf tb ey enrdiodnnelycmé tlmtimmtntfqnc éﬁhe@pftwArefproquireompnses a control

noni t o emis provided accor di.n
sofv g ppSaREecEd e ¢ RrBreser e ReS R ot & Sflirntioq elpgs for the
ﬂowsﬁ'fek& h@ RBREIEESc R BAUBaEsh b illed 1ol 1@IohaGRete O ibettioddalues in
to communicate with one or nore flow neters and

order de dicteeminsithe flow mpientipen Thapelbsarproduce fgtharsppries a storage
systégletthgtns?t?r%g %}ﬁ:od'o%ttfo oW pELters. The flow neter nonitoring

conprises a pr ocessi ng system in
c onTfotidtvimsas fontht da;peamamha inahiiom Inndreraspene ofithd invention the

confjgured to receive ter, calibratjon yal ues
metqi; GHHOFHIOTCERHRSREES SRIOT Pgﬁ?rats%ﬁact%@ﬁé’s 474 & @hgsoent harmonic
ﬁqu@f‘ﬁy €8l Valifeat i on val ues to known neter calibration
e(s i’n order to deternine the flow neter type. A

f | olw amether amep‘eof itie mivichiios tthoknavet meter f:ailbrdmre‘raimasicnglprise a

e TN S 2GRl b § RB o catrato

valueBt hod conprises receiving neter calibration val ues
for the flow neter and correlating the neter

cal Inreaehethenaspeeoftle ianeviienne determaiard Bowtmear Wag ifestored in a
data sncgg:&grg ajq n?g \g‘:ﬂ{l grff&vnl%e{e? ?deHlﬁy clﬁ{ig flox%@ﬁq&er A sof tware

ermning a ype of a flow
met B ydt angthevaspect oXeleointtentihn ﬂleaﬂeteﬂﬂuhﬁrambﬂtvamfes fdrehe flow meter
i nvention. The software product conprises a control
arewemérf@rwrﬁﬂwme&o direct a processing systemto

SCELIE LB O VRS PR QUL o meter
are retedreddhtouph atuseninteafanes i n

In yet another aspect of the invention, the flow meter monitoring system comprises a
flow meter component.
Description of the Drawings |

FIG. 1 shows a flow meter monitoring system according to an embodiment of the
invention;

FIG. 2 is a chart that shows the relationship between some flow meter types and the
FCF and K1 values; and

FIG. 3 is a flowchart of a flow meter type identification method according to an

embodiment of the invention.
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order to determne the flow neter type. The software
produce further conprises a storage systemthat stores
wo b@soao3 ol software. The follow ng sets fortPCHER®03/639387
of the invention. In one aspect of the invention the
er_cal,ibhration values include a Flow Calibration

met
Detajled fjeseription gf thednyendQt ent har moni ¢ frequency (KI)
val s | N3anef BRY fARRESES d8dcribiin 'cfé}zh%ﬂts’?évi‘ﬁc ERANKBOWA teach those
meter calibration values conprise a data structure
skitiévhin thierakishaw spewike iand ko therfsemotly pé theonuersigacitfor ¢he purpose of
ot BT RSB B bl b R A ot

ThédeOdk@tkd i Be Gatt WilB aﬁxpi@diate &afth@siG Mbrhhésefdxampleeties fall within the
identifier of the flow neter. In yet another aspect of

scopp et the émtansan. tHee erempleschelptyr bave ey srxpessefl gisingygvo modes for

W I [ t r : :

eI b A FeSREAR L AR DRR ARt PPUSE s i

art wallugprdotute thve the desitures descaibed beloed vadbd bomabiphd dan wasous ways to
interface. .In yet. another. aspect of_ the .inventi.on, fhe

form HHRIE SRTEHRP (05 P TSP UPE mAS BT L B Y GRP bl frifed to the

AN JSSH W) 1f oflh Byloh & RESarfdl thir dqud a

Spe? ow rna‘?dlil)eers noni toring ’sys?e?n%gccordi ngat 0 alﬁéq el

enb&HG nestiovefa fline materanonitmingy@em2! (0saceordingrie ap kpbodiment of

shows. the re] ati opshi p..between s flow nmeter .t S
theigenting: e TORGRIeT (iepiiadng Spr o0 oap sty i jadifial flow
mefr, /15WIMEtBREAlsnliCa kst kdringdl] 88 TR NOW ndt&ahchiRtgling system

to an enbodi nent of the invention.Detail ed Description

10Q an gashermpeastied flow da and ganggaatnohand eordippta gre operations of one or
| g ! e '
ol PRI PR b 5 DR b A MR 100

carDéorhfi@nichiéanitii ome ofrasretflvey petapo 550, elict sadhia nggwork 170 in one

i nventive principles, sone conventional aspects have
emBadimedf-npl i fi ed or onitted. Those skilled in the art

Wi | :Th@%%‘fllett%ﬁgﬂy 84l AR of ¢ HBHTRRE RS 88011 The flow

fall wthin
meter 150 can include stored meter calibration values, such as a Flow Calibration Factor

(FCF) 151 and a quiescent harmonic frequency (K1) value 152. The FCF represents the
flowtube geometry of the specific flow meter apparatus. The FCF can account for
variations in flowtube apparatus dimensions during manufacture and can also account for
variations in vibrational response due to variation in properties of the flowtube material.
The K1 value represents a quiescent harmonic frequency of the flowtube apparatus as
measured with air in the flowtube apparatus and at a calibration temperature of 0°
Centigrade. The K1 value typically is in units of frequency or in units of time (i.e., a wave
period). Other meter calibration values (not shown) can comprise, but are not limited to, a
K2 value (same as K1 but for water in the flow meter apparatus), a K3 value for flow effect
of density, a temperature calibration value, etc. Other meter calibration values are
contemplated and are included within the scope of the invention and claims.

The flow meter monitoring system 100 in one embodiment includes a
communication interface 101 and a processing system 102, and can include a user interface

130. The flow meter monitoring system 100 receives meter calibration values for the flow
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scope of the invention. The exanpl es bel ow have been
expressed using two nodes for brevity. It is to be
waie@snetoodd t hat nore than two nodes can be usedr/uSivozas393s7
skilled in the art will appreciate that the features
ed_bel ow can be. conmbi ned in various
metgo Tl i SO ensheh naRifsing systemplO0uoRhe mker AbGHOf values to
deté&&%éﬂo%hﬁetbﬁﬁ@@b?% ficw ARterh@i ted to the specific
exanpl es descri bel ow, but only by the clains and
t helnrangdfiginatiive embodimegt, the ﬂhwmetq momwrngtserstem 100 comprises a
noni.torin sfe 1 accordin
flof RGP it Ra(YReEE SRk SPref PR se8g part of the
flowe adbte&aIsp! lcsﬁs@ﬁlehﬂsﬂ itMé o imdtéoNs0rRn @6e the nhdt@VéaliBiation values to
transmtter, a renote termnal, etc. The flow neter

detorping 167 pwl floyemetier oS dnaddjaem dhe Hew sipterd SOIcanvrepstvg meter
f
caliBioi HEO BBl ARkl B Rkl BPRIAL S P T
f | dthanfde meararypois digatey $>yefantdl@) Onadading tlrm‘nzmufzaitlﬂewithd’laccuracy

.one_.or e flow neters 150, such as via a networ
fa“%"%‘%‘@ f@?pﬁg@q MRAFratusy e BpSSH S ratRg: tsETPaRiNE ﬁi}}qgs ea{nate“al or
mateRbls AdBinl bW HFRLE Howhide aﬁﬁ@rﬁﬁ% eand-ﬂi@hﬁé Q¢ §Ehe rtub]ﬂ@é)formmg the

can i nclude stored neter calibration values, such as a
flowipierCReach oAthiesnfiPaoneer (RGRjeristas candffaciquicosizelthe determination

noni ¢ f al ue 152 .The FCE r.epresents

of 115 B0 et BT EE e & bt CapRBmin P R e

appAbvdnigaeoldl9, thelflotameREaOHNbrIHOIystea 16T da@8mbikly read the meter

fl omt ube apparatus di nensi ons during manufacture_and
calipgation|valucaciiel as obligingthp aatessalibration wlues om|the flow meter 150
R BEn Fia PidReodP1 B O ARG o e §¥E s gt
confratmivation lirlesuandye redd ¥ibe Wiradess link. Thpaalatsicands read at any time.

nmeasured with aif_in the fl owube apparat and at a
Alt@aﬁﬁlml&tth%weteé&a@?rém ¥alygs %ﬂd@@ﬁlﬂe@ﬁ%aaaer#ﬁ@ e Jaw guster
moﬁﬂfcﬁ‘lrfgaéylsﬁérﬂ $00 By o '&'sérsthl‘atclfﬂ HRANENE¥r@Ee 13D, VR dnditef akdriRive, the

) wave peri od nmeter calibration val ues
me‘(en oah‘tgatmmx)alwrcanmmas@d ﬂ;Qm otheeremuite Hevitasghirough the K2
but for water in the flow neter

co val uetg er c ébb ;
I%‘Bﬁlélrc%\ PHIer@Ck3 val ue for flow effect of density, a

t eNpRS Rletd QalEirhlibn Al arYy abddein opbi@tioby eHe fIBRY Eleter electronics of
calibration values are contenplated and are incl uded

the\flomhimatet he0 tregdbraie ampass {lavanedseisment Ereangist cafpsatiqngiglues are
r

e L L S

calib@idionanthes are ¢omnodly stored ar the ntetdrfebecronics before the flow meter is

shipped from the factory. In addition, the meter calibration values can be programmed or
re-programmed into the meter electronics by a user in the field. Advantageously, if the
subject flow meter 150 is re-configured, the values can be re-programmed so that the
subject flow meter 150 still can be identified according to the invention. This programming
is typically facilitated by a tag attached to the flow meter, with the tag being stamped,
embossed, or printed with the factory-measured meter calibration values. Therefore, the
user can re-program the flow meter with correct calibration information if required, such as
in the event of power loss, memory loss, re-configuration, etc., of the flow meter.

The communication interface 101 is configured to communicate with the flow meter

150 and other flow meters, and can also be used to communicate with other flow meter
6
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130. The flow neter nonitoring system 100 receives
nmeter calibration values for the flowneter 150. The

WO b@d/oemdEr nonitoring system 100 uses the netBCT/US2003/039387
calibration values to deternmne a flow neter type of

he, fl ow nmeter 150. In.an alterpative enbodi nent, 1he.
ey GRLeT - Morraarrrg i unioso DOt tiferusts Mitgelibtaion values
o HRY fl&R HRARERY, for eRampleN & el R @k HRRIUNRatiBYinterface 101 can
system 100 conprises a part of thée flow neter 150.
reqepy st netar| oplibratien vhlogs Hemerremdte teaminaker delisenet er

cal i i val.ues etermine its own flow neter. .. .
¢ ype ter st 10 PhPutte 81 yhe BERdR Bhcarion devie
In bRt embodimdnt gicl commnralitk@®dn et HErcopRided ®ingdém Attiwork card,

identify the nmeter types. The flow neter type is i )
ety ONELRFARY corErwicats over aaptprk A0 mhherawetly 10 capgemprise a wire
9 v t .
neRESH AEUAL 00y 14 MORPHRREEIN L W gy gbimn
thocommupichadsintséateil A1 tamphisey atwieelédsamotmhmictipadatics such as a

nd thecéii ne. si ze, of the tubin ormng the flow
ra(ﬁ@t"éf’?“ EFECBIET PhE B CPV S WSt BT PChar act eri sti cs can

af f etfe (R6cEHRE %gsiterh heo dehdictd dpatdtRRs 6f tht Mew he: ABhRSring system
type (see FIG and the acconpanyi ng di scussion).

10@d &zhﬁ peasesring yystann é03 cemmuricetes moihi thoedmigugigsticenmtedface 101 and

. ly.read t he er. calibrati val ues. such

s S e R ekt et L Qb bt St hertuce 101

andl komelartthe mkbd chlibatghvilhe © xiBUWRiEat] Alblafibekhaéeto determine
101. The val ues can be read over a bus or )

the BavhirsteyPe Al hiedlovomeieahs b eThepigcsssneaysipmed 0@ $an pomprise a

e ) . er-nat.i
el AU AL G A ANEE, SHACCRT Yoo 05 s
putpose bt owstoretzed pramesding davires Vidiegnoce8éindyystenu $@2 miaih be dighributed
t he usler i nterf.ace 130. 5,l] n anot her al ter&?t ive,. the
among ulipleiREPCEsPigE GEPTFe oL DE AROG5ESTRG R 404 FBhBIAR Y manner of

inte &P EinAEYEneest dIERHA iR HOTNH 6] dsqhe b8 §R%&En 103, f
ml%l%].? T}rr]legplrrélt er cali brat iro‘%3 val ues are Sused i % of
exgipeleat i on by the flow neter el ectronics of the flow

' . .. Th
R ch S

métResUbeiientvaiies 1 14, dndatffymeted € st@8fe CIGNATHe FUSstorkB€ 110 and
r calibration values are conmonly stored in the

t
thrkd aforicctidr GRistae BeEDFe FORend Bl aaeseler flawgpgtprape identification.
ThE" mvhr?ﬁetglaﬁatli%féﬁonlvwﬁggﬂ Efeond: e%?arsé&@{u#@{h?#tgﬁs known
val ues can be programed or re-programred 1 nto e
valvet esedefoe slentfjiicga fiywanetsetype (ditdussdditeladv). For example, the known
i GRRAGH AaUE b oYU GrioB R BROGY ShiioHodg beagerstood

thdtReher data structures can be used to store and correlate meter calibration values. The

flow meter monitoring system 100 can store the determined flow meter type identification
in the flow meter type storage 116.

In one embodiment, the know meter calibration values are stored in a correlation
table 114. The correlation table 114 includes multiple meter type records. A meter type
record of the correlation table 114 includes a set of known meter calibration values and a
corresponding meter type for the set of known meter calibration values. Therefore, for an
input of a particular set of meter calibration values, the correlation table 114 outputs a

unique flow meter type matching the particular set of meter calibration values.
7
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subject flow neter 150 still can be identified
according to the invention. This programming is

wo ysoedoby facilitated by a tag attached to theCT/U82403/039387
nmeter, with the tag being stanped, enbossed, or

the factory-neasured nmeter caljbratio
va|ﬂff£§%wrﬁ@ @is*aéshqwﬁ%gﬁﬁloaaw S8 §PRA pmelep fypes and the

FCIBAEK 1 Watles CRIhEEH b%%lotelartﬁa{t'n%[‘ all ﬁB’@’rIH&EIl t?ﬁeé dre shown in the chart.
required, such as in the event of power 0 menory

It carossseendrapm tifei ajpart dlat thre, FEIf end defvatuhefdrleewh rmteecnted' ﬂew meter

0 i.ca rface, 101 i.s.confi
o g SRS Zhisted. nhidhesBRes b St Bp e ptolith B i Bptey s pagter calibration
validRt6 Hfose RAGWE 9£‘raﬁie§e@s BRI dsRéls [ tBe HORTGECHDE oMbt uBetETow
f1 ow net er network devi ces. The communi cation interface

meteniSQean hedaisrpingdae neter calibration val ues fromthe

fl i (CHE Y f'ﬂo@&%ha{t 6? Sf(gﬁﬁﬁﬂc anttyﬁé ﬂ@lﬁﬁ&{t% ntlaﬁgc} according to an

conmutii-cati on 1At ert ace écelve
emis@limbritadfithainvahtitas THedlovameemvjpe itattificatidn methdd\can be performed

The. comruni cati on |nterface 101 can, c ri se an
by e toghmstsr mpniterng exsice 109 af Bite lepnbeh n@ dy in @b fiware

prof QMR Gakl QR dr (?n?&l% Eaps ddut 4 A6% n?etémﬂ&morﬁl%tsw&lﬁ 100. In

card, etc. igured to conmuni cate over a network
stefl 7@, riidter qabibratiol valSs ganceoregrioselawwete tndewdsritified. As

B 0 e e oSt o B BESAG et v

Thd MERE tAARal v A0 H6 SoRueh @ 85FreGRIFIY REeAlddG om the subject
devi ce, such as a radio or optical recelver or

flow magterckiOv ean bef enncuertip & pravheushy eeized figmsa/uace hrowegh a user
mterf‘%tc? uo%tc%égg %q.lﬁctun%ﬂﬁ% 8; I,Iel)f‘:(‘)ug %9%%6%?8%)&9 %rﬁgtre t&%‘nnal

e prote |ng S conmuni ca
W t Th dtfie3 e vt eiatd @btel cdlibrithmevahd asngbrictatedif knpumadeter
to receive the neter calibration values fromthe

calibgtietiriadust it arntugptpridadly represaptivs of ¥prqus Havemeer dypes. The
corfet A @hin@ ef’f@trﬁ@:fli)}; QKRN 1Y RERhin %Qlllé 1*%1%1’ LAY @t R3ues of the
ow neter ‘type o

to determ e W | ow et er
subjded flowheetpr biletodinogynsysttrcalibtiion anluen nﬂue @Hreéatgmt@n &k

BRSSO e SLOREEEES] PRSI LA v, o

ex&ﬁ@ge33|ng device. The processing system 102 may be
di'stri buted anong nul ti pl e processing devices. The

pr obeetiongl @%B%theo@t@mqulﬂw aetaatiyperiffioasd. gFhe determined flow
megea &ﬁ’%r al tb% StOI‘ ij 1 pe@a@ae LH’L}C%JI‘g %g Ochq ﬁlaﬁﬁe?rﬁglﬁ%m a%w meter

orage Sys or exa

ideffi D¢ragehs b @ﬁﬂb&&n@t&nl 3onclhediovaner 1(ﬁlﬁﬁalgc'an1lib(hnyandﬁner of
storggg 112, known neter calibration val ues 114 and a

netpogpadasessy lovy pacteimyimbss fiorsmetes seriabpumbg, agrenedflosypeter

number, etc., that is used to identify the subject flow meter 150. The flow meter type can
comprise a Coriolis flow meter type, for example.

The flow meter monitoring system 100 (and method) advantageously can determine
the flow meter type by correlating the FCF and the K1 value to known flow meter types.
These two pieces of information are employed in all Coriolis flow meters and are sufficient
to accurately characterize a Coriolis flow meter. The invention therefore can determine the
characteristics of the flow meter, including, for example, the manufacturer, the flowtube

apparatus line size, the flowtube apparatus material(s), the flowtube apparatus pressure
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15

the KI storage 112 can store received FCF and K

values for flow neter type identification. The known
wOoreds620e3 i br ati on val ues 114 can conprise a deCHUS2003/039387

structure that stores known val ues used for

i R S Y A SR ey

ratifgONPri se a data table. However, it should be
understood that other data structures can be used to

st dhe flavametst baleddentifisetéon satenbingimehod asoeeding fhibe firgtion
. [ onitaqri.n . 0 ;
o R A R S o e
typeS NG &gea doles of idettiffere ntrddb e Rhterddtey kimew Thé ager does not have to

cal i bration val ues ar%ggaored in a correl ati.on, table
performa anyr TR §ERSIP ALFB 0 enabicthe flowi meleryes I9AFAFHID net er
LY B t R ElRtiPbmented
R R TR R e RO Lol menc
accordingds aay df the eorbodspaninrgderss ebtainygseeribadvah@geseif dgpired. The

known net.er li.bration val ues. .Therefore, for an.
flow giit e eicetionpay gt Ty S Ao ey WPa PG PAliopuslVo exira
hardvwfe St e8P LfMow A& of ifta BBlRHEST RokifdritigesyblemVafi®tiRlinvention
type matching the particul ar set of neter calibration

can halmplnented thropgh additienal seffiagre spiinss.t Hee Aewansteiype p

. 2en_so f . . - Kl
o RO I R0 U o
intrédtiR€i6n af eddifiensh rdliabilitgiseikar The lowcasebyps édontificaiontgrevides a

chart that the FCF and Kl val ues for,  each represented,
flovt msigr ixgreddentifisation tat depmmplregrins tr ddlitiopabpciiogs gr opgyations on
. . ; , _ . y
S R b S g R L
metét type idehtficdtionahaifuséshiafosmiajier inhbleotwithiner flas Metemy avithin a flow
determned. FILG, 3 is a. flpwhart 300, 0f..a flow .terﬂ
metpy Y8l AR PR (YIBHFOHitC S GORCROIeE IR MG s g o™
metef ttyhg flehR¥ieMonQRat cAR enfbin® WubBHElan e PP eirf€intthé FCRIr ® values if
nmef hod can be perforned by the flow neter nonitoring
the dtemained flowanetey tgpe diffesnioniaan cspecsethBel aerteniyee.
sof tware product. The software product can be
executing on a flow neter nonitoring system 100. In
step 301, neter calibration values are received for a
flow meter to be identified. As previously discussed,
the meter calibration values can include the FCF and
the Kl value. The neter calibration values can be
concurrently or previously received fromthe subject
flow meter 150, can be concurrently or previously
received froma user through a user interface, or can
be concurrently or previously received froma renote
t erm nal



10

15

20

25

30

In step 302, the received neter calibration values are
correlated to known neter calibration values that are
waaiwsoeaods al | y representative of various fl ow PEL/E82003/039387
types. The correlation can be perfornmed by
substantially matching the neter calibration val ues of
ﬁgnsubject flow neter 150 to known neter calibration
1. valagsw e BekitRimtsyesmqano))eoasasngl i shed through
the use of a data structure of some nmanner, such as a
datascomypimicatiop intesfagedil81) qmﬁéwﬂé%wmgwwawcy@th pngcor more flow
metS bl FARRA nlds Ol Thlafibn VYRGS o8 a oW fitlier SPoURE BE MoRPHow meters;
OW nmeter type can ata structure o
andsome manner, al ong mﬁth a flom1neter identifier of the

subj ect flom1nete 50. The rom;neﬁgw identifier can
be agHgCasaing aYstar (HZ) Wb Frmmppicaudn with S GoRTBynicRippdpterface

(10 162 Polid cHﬁ:ﬁg.[redsﬁ)r ﬂe@éwé‘ﬂﬁ%% er c%ﬁ?faﬁﬂﬁ QalﬁllBQﬁ’oﬁﬁecthorﬁhﬁﬁHﬁﬁtlon
tc., t used to | ent| y the subject flow neter
intefB: (1Uhparfd cowehatd the mqt@re:ahbmtlom Mpnese lalomwm@ibn silibtagign values
ter, t far ex The fl ow meter nonitoring
Ul£$§95#¥¥8§ﬂ?aﬂﬁeﬁﬁ?ﬁgﬁywﬁﬁﬁﬁﬁtageously can determ ne
the flow neter type by correlatlng the FCF and the M
val ue to known flow neter ty These two pieces
2. i nfBrenfbaw owteamongapng sestem (109 of deim b(wigh ﬁlremvtwhb@tlon values
and. ar e..suf ately characterize a
Cmﬂﬁ5ﬂq§é%q0Wﬁ%%$#€? 81;Pﬁg]ﬁ%ventlon therefore can
deternine the characteristics of the flow neter,

o (r:;lé;“legtlthr}g fr}e{fﬁ% %’lel?l(tggglg g}’ﬁéef}l E)&r& @gfgﬁg@ E 2}’?121} ’[]ptgrr]neet(firl 0(2)1 ra‘?lon values

iSsbenthfindidiO WelRbIcPPRE] Rlis Pressurerating,
COﬁIﬁ%ﬁgrg%ﬁubglapparétus tenggga{ure rating, and the
flomﬁube apparatus accuracy rating. The flow neter

entification s ste hod accor to the
o S st F PR b e PG o TER 70 B Kl
callﬁﬁtltlbﬁ "Vﬁltubé)(l 1ﬁzé&ﬁﬁ1ﬂ§a H&e gtrﬁ&m@&hzﬁ'lfﬂk@ @ sh&refid floWmeter type to a
nmeter type. extra codes or identifiers need to be
speeific eeterf gferecalibation Yalgeuiser does not have to perform
any extra steps in order to enable the flow neter type
identification. The flow neter type identification
5. acchidhiieg nietertoihiiofivigBYdtan (@) ofelaimyl \emﬂteewocessmg system
accordlgg@to any of the enmbodi nents in order to

(103)keipgfu wmﬁsg@g to Sforgyids detepmingf &lopy BEfeRBPE in ﬁ%’la@ Strtlcture
alolgg‘%ﬂhl fﬂo%'ef%?uﬁgﬁﬁéld&%heﬁﬂb@%&%t flow neter type

term nation extra hardware is needed in a fl ow
nmeter or in a flow nmeter nonitoring system and the

| nv’Fh how meter monitoring system (100) of claim 1 wherein the meter calibration

values for the flow meter are received from a flow meter.

7. The flow meter monitoring system (100) of claim 1 wherein the meter calibration

values for the flow meter are received through a user interface (130).

8. The flow meter monitoring system (100) of claim 1 with the flow meter type

comprising a Coriolis flow meter type.

10
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can be inplenented through additional software

routines. The flow neter type identification provides
wa@e@anexoes and reliable flow neter type identifPCHUSZING039387

wi t hout the introduction of additi onal reliability

O {1 oA o e YIRS pltm dSeacHath iirre®

momttinddgteQdalprRcs 4 AW rkfterQRa]] fp%he@tns on the part of a
user or systemoperator. The flow meter type

identification prow des a flow neter type

| de Q t i nher
0.1 'SR L BB OB AL PR L0 B SRl M PR o
me‘rbhrcem‘lbﬁﬁmgi he flow nmeter type identification provides

a flow neter type identification that can informa
userrecwlnaﬁn%?ﬁqai}b@#lpwaw for gherftgw gietqy) angh| ues if t he
det &5 10 g Agd d ﬁ@feggélﬂ{raﬁ&ﬁ%hﬁ% kg %Foc\mg et %Qllkﬁ*éﬁ@fﬂ/ﬁges (114) in
flow neter type alrm ow nmeter nonitori
ordsytetdeteriaii@ihe flowmpetestypgy: a conmuni cation i nterface
(101) configured to communicate with one or nore flow
neters and receive neter calibration values for a flow
11. met e @EthbA 81 S138n Q0 Wl tRe He@ﬂcﬂ[@&rﬁﬁ&l vt RniprRERSSHIBG
system ( 102%1 i n communi cation with the comuni cati on
Callhli@tmﬂfl%?@@r(( QF). and configured to receive the meter
calibration values fromthe conmunication interface
(101) and correlate the nmeter calibration values to
12. knowe m@ethed of alkink 1 atwiththy fletéd Salibkidion VAludy @eipristhg a quiescent
determne the flow neter type. 2. The flow neter
haﬂﬁﬁﬁi"tf{ﬁ‘lpﬁ@ys@éﬁ ¥AUE100) of claim1 with the meter
calibration values conprising a Flow Calibration
Factor (FCF). 3. The flow neter nonitoring system
13. ( 10D)e rmbthod af chaiin WO twhtht the kmetemeta Ich]ﬁb*raﬁdmmluesl (W&4) comprising a

caonpri sing.. ui escent harnonic fre
atiySTUpfS R0 ek BB b RERG 640 i Ee BoSetof rreh i ation
val¥st h the known neter calibration val ues (114)

conprising a data structure that links a specific flow
neter type to a specific set of meter calibration

14, o metiod A Fiale VL PPRYRTBoPe 35 bl T hrer oe

in acdutd dt@ietiee alodg smmﬂ@kamk@tl@mmfreedf fhe O\ywRERFE, type in
a data structure along with a flow nmeter identifier of
the flow neter.

15. The method of claim 10 whereih the meter calibration values for the flow meter are

-

received from the flow meter.

16. The method of claim 10 wherein the meter calibration values for the flow meter are

received through a user interface (130).

17. The method of claim 10 with the correlating occurring in a flow meter monitoring
system (100).

18.  The method of claim 10 with the flow meter type comprising a Coriolis flow meter
type.

11
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6. The flow nmeter nonitoring system (100) of claiml

wherein the neter calibration values for the flow
woreasneane received froma flow neter. 7. The PCDWS2003/039387

neter nonitoring system (100) of claim 1l wherein the

rcI|r on values for, the flow .neter are
ot 10 ReePR he Boraecr Daong 5l qomppies a flow

met&&ioﬁ{ offgiti toring system (100) of claim1l with the flow

neter type conprising a Coriolis flow neter type.9.

The flow neter nonitoring system (100) of claim1

0. WK E1R, LB A\ OIRL S AR AELASYSA SOIPLI S Scdhmprising

i demonfrolcmfmrb ¢arifiyackdfto ﬁndateeprme’sslﬁg S‘jﬁStéﬂl @(Wl‘dﬁf@itve imeter
e of a flow nmeter, conprisin ece|V|n

Ty
calﬂaraf iomyaluesdar (giflpwsmelsy angheorrglaiy hpmeter calipep @@rw&eattq kppwn
met&hfah Hi6h vERkd (:Cirl ay inocﬁdéltach l&@’énjngxelm@ﬂ&v L&'t ¢; an

atlon val ues in order to deter
fl cawtaregeeeryste;zp@at smres ﬂi@@:on&bh@dftvafre claim10 w t h the
nmeter calibration values conprising a Flow Calibration
Factor (FCF). 12. The nethod of claim10 with the

21. Met@ie s6RvhiRIRb MR oF Slhite 30 GAHXhE Blchd calistBi®S¢RMs comprising a
harnoni ¢ frequency (KlI) value. 13. The nethod of claim

Flow @afibration Hectkn@d)net er cal i bration val ues (114)
conprising a data structure that Iinks a specific flow
neter type to a specific set of neter calibration

22. valTuesoftidre ptbducief tlaiin 00 wdthathenikfer ulitrhgsn cao@rdogiphi@ing a
storing the determned flow nmeter type in a data

quiesgent Apiaiiregigney thl)aafUcow meter identifier of the
flow nmeter. 15. The nethod of claim 10 wherein the
meter calibration values for the flow neter are

23. r eclieseftwhregnodiure of tlaimn 26 twdth thd BnowWinmetee chldwratndén edladsrl 14)

10. wher |nthe cal i br for the.fl
conipgsioE Pl SRERRT Bt IR Ut TRt e do Spaaa o ppmeter
cahﬂ'ﬁgoﬂ'egm&d of claim10 wth the correlating occurring

ina flowneter nonitoring system (100).

24.  The software product of claim 20 further comprising storing the determined flow

meter type in a data structure along with a flow meter identifier of the flow meter.

25.  The software product of claim 20 wherein the meter calibration values for the flow

meter are received from the flow meter.

26.  The software product of claim 20 wherein the meter calibration values for the flow

meter are received through a user interface (130).

27.  The software product of claim 20 with the correlating occurring in a flow meter

monitoring system (100).

28.  The software product of claim 20 with the flow meter type comprising a Coriolis

flow meter type.

12



18. The nmethod of claim 10 with the flow neter type
conprising a Coriolis flow neter type.19. The net hod
wW@200sl06d0n3 10 wherein the fl ow neter nonitori ngPCY/EEMNG/039387
conprises a flow neter conponent. 20. A software
roduct .for detern.ni.n | ow peter type of .a.flow
29. hreldf Sheuismetgor BuBEAd W PR G e bR R Pite Bifem
comPHERG fly BiRGRDlpBAeryst em t o recei ve neter
calibration values for the flow neter and correl ate
the nmeter calibration values to known neter
calibration values (114) in order to determ ne the
flow meter type; and a storage systemthat stores the
control software. 21. The software product of claim 20
with the nmeter calibration values conprising a Fl ow
Cali bration Factor (FCF). 22. The software product of
claim?20 with the neter calibration val ues conprising
a qui escent harnonic frequency (Kl') value. 23. The
software product of claim?20 wth the known neter
calibration values (114) conprising a data structure
that links a specific flow nmeter type to a specific
set of meter calibration values. 24. The software
product of claim 20 further conprising storing the
determ ned flow neter type in a data structure al ong
with a flow neter identifier of the flow neter. 25.
The software product of claim 20 wherein the neter
calibration values for the flow neter are received
fromthe flow neter. 26. The software product of claim
20 wherein the neter calibration values for the flow
neter are received through a user interface (130). 27.
The software product of claim20 with the correl ating
occurring in a flow neter nonitoring system (100). 28.
The software product of claim20 with the flow neter
type conprising a Coriolis flow neter type.29. The
sof tware product of claim 20 wherein the flow neter
nmoni toring systemconprises a flow neter conponent.
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