A METHOD AND APPARATUS FOR DI RECTI NG THE USE OF A CORIOLI S FLOW METER
BACKGROUND OF THE INVENTION 5 1. FIELD OF THE | NVENTI ON The invention is
related to the field of flow neters, and in particular, to Coriolis flow
meters. 2. DESCRIPTION OF THE PRI OR ART Because Coriolis Flow nmeters don't
have any internal noving parts there is nothing 10 to wear or break.
Therefore in a clean fluid, the expectation is that the flow neter will not

change its ne characteri st t] ort I | ui ds
may cause. corMEIBOBANPAIFARATUS DR fikrc ERe TR OSHIH AtioREBEs

Anot her problem may occur for flui dgppeiepprdeposit coatings along the
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be fromlf. 5 thedioynmeter sregpyraeens shpgactesisgosiochange. One way to detect and correct these

problems is to prove the flow meter to recalibrate the meter’s measurement characteristics.

Proving is a field calibration method where a known volume is flowed through the flow
meter and compared to the flow measured by the flow meter. Provers can be stationary, e.g.
mounted permanently next to the meter, or truck mounted so that the prover can calibrate a

20  plurality of meters. A typical prover is a device with a pipe (104) of a known internal
diameter. A ball or piston (102) slides inside the pipe (104) and passes two sensors (S1,52)
or detectors. The first sensor (S1) signals the prover’s computer to start counting pulses
from the flow meter being calibrated. The pulses are typically proportional to volume flow
rate. The second sensor (S2) signals the prover to stop counting pulses from the meter being

25  calibrated. The volume inside the pipe between the two detectors is well known and often
compensated for pressure and temperature. The total volume between the two detectors is
compared to the number of pulses from the flow meter and a meter factor is determined.
The meter factor is simply a correction factor applied to the meter’s output. Depending on
the volume of the prover and the flow rate used, the measurement time for the known

30  volume to pass through the flow meter may be from 0.5 seconds to 60 seconds. Provers
often have a length of pipe that the ball or piston travels before crossing the first detector.
This length of pipe is typically called the “prerun.” The prerun length is equivalent to a
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often have a length of pipe that the ball or piston travels before crossing
the first detector. This length of pipe is typically called the "prerun.™
The prerun length is equivalent to a | fixed volunme. The prerun tinme is
dependent on flowrate. At high flowrates, the prerun tine my be quite
short. Another way that the neter's neasurenent characteristics can be
verified is by measuring the density of a material having a well known
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15 SUMMARY OF THE INVENTION
A method and apparatus is disclosed that guides a user through a sequence of steps
that will allow the user to complete a predefined task using the flow meter. The steps
include: selecting a predefined task, displaying a sequence of steps that directs the user
through a process for using the Coriolis flow meter to complete the predefined task, and
20  operating the Coriolis flow meter in response to the sequence of steps to complete the

predefined task.

ASPECTS
One aspect of the invention includes, a method, comprising:
25 selecting a predefined task to be completed using a Coriolis flow meter;
displaying a sequence of steps for using the Coriolis flow meter to complete the
predefined task;
receiving user response to the sequence of steps;
operating the Coriolis flow meter in accordance to the user response to complete the
30  predefined task.
Preferably, the method further comprises selecting the predefined task is done by
starting a guru module that corresponds to the predefined tasks.
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operating the Coriolis flow neter in accordance to the user response to
conplete the 30 predefined task. Preferably, the nethod further conprises
selecting the predefined task is done by starting a guru nodul e that
corresponds to the predefined tasks. 2 Preferably, the nmethod further
conprises selecting the predefined task is done by selecting a predefined
task froma plurality of predefined tasks in a guru nodule. Preferably, the

met hod further ¢ rises the selected predefined task is the  verifjcation
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when the measured density is different than the known density by more than the
density deviation, alerting the user that an error condition exists.
15 Preferably, the method further comprises the density of the material is measured for
at least 5 minutes.
Preferably, the method further comprises the user is prompted to select a material
with a known density from a plurality of displayed materials.
Preferably, the method further comprises where water is one of the plurality of
20  displayed materials.
Preferably, the method further comprises where the relationship Abetween the

0.001g/cc*RC
0.06% '

required accuracy (RC) and the density deviation (DD) is DD g/cc = i(

Preferably, the method further comprises where the measured density is stored using
a non-volatile medium.
25 Preferably, the method further comprises:
repeating the density measurement of the material of a known density on a periodic
bases and comparing the newly measured results with the stored density measurement.
Preferably, the method further comprises:
measuring the stability, over a given time period, of at least one parameter used by
30  the Coriolis flow meter before starting the density measurement of the material with the

known density.



a non-vol atile nmedium 25 Preferably, the nmethod further conprises:
repeating the density neasurenent of the material of a known density on a
periodic bases and conparing the newly neasured results with the stored
density neasurenent. Preferably, the nmethod further conprises: neasuring
the stability, over a given tine period, of at |east one paraneter used by
30 the Coriolis flow neter before starting the density neasurenent of the
material with th npwn . densi t.y, Pr ef er abl e nmethod further conprises
Where at 1east  omseTARANEE Betiog ffescp BRTRE MoFe oy 0 SIS 5 o ve

zer o, tenperdmiiR.gréliph YéhsBilive zeRdtehipemiuwrEideivepab) and flde met hod further
conprises the predefined task is proving the Coriolis flow neter using a

prover. 5 Prefer &nforablyhibe methodfurthar cpmprisse thsmrededinedhiasls is@peving the Gepieling t he
user to entef . the pﬁovianﬁr run information; configuring the Coriolis flow
|

neter for t O%Pgt\? s(jn%’u % ri'ng the entered proving run information.

Preferablsy, the meifblyfthe hivdfodonidricomprised theGpEdi nat i ng the operation of
the Coriolis flow nmeter during the proving run, Preferably, the nethod
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proving vol ume, t - : I ks . e
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conprise: tHefofm&tipnency out put, the danping rate, and the signal processing
speed. 15 Preferably, the nethod further conprises the predefined task is

the linearizati or?r?fFraf’]HemWﬂlﬂdifEI@quHﬁeéir using information fromtwo
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Preferably, the method further comprises the Coriolis flow meter parameters
configure comprise: the frequency output, the damping rate, and the signal processing speed.
15 Preferably, the method further comprises the predefined task is the linearization of
the Coriolis flow meter using information from two proving runs at two different flow rates.
Preferably, the method further comprises the steps:
prompting the user to enter the data from the two proving runs;
calculating a new Coriolis flow calibration (CFC) and a new zero offset using the
20  data from the two proving runs;
updating the Coriolis flow meter CFC and zero offset.
Preferably, the method further comprises the steps:
coordinating the proving of the meter using a prover at the two different flow rates;
calculating a new Coriolis flow calibration (CFC) and a new zero offset using the
25  data from the two proving runs;
updating the Coriolis flow meter CFC and zero offset.
Another aspect of the invention comprises:
a Coriolis flow meter;
a computer system, including a display, connected to the Coriolis flow meter;

30 a Coriolis control module, running on the computer system, where the Coriolis

control module is configured to control the Coriolis flow meter;



updating the Coriolis flow neter CFC and zero offset. Preferably, the

nmet hod further conprises the steps: coordinating the proving of the neter
using a prover at the two different flow rates; calculating a new Coriolis
flow calibration (CFC) and a new zero offset using the 25 data fromthe two
proving runs; updating the Coriolis flow neter CFC and zero offset. Another
aspect of the invention conprises: a Coriolis flow neter; a conputer system

|nclud|ngad|spla connectedtothe Corlollsflowneter 30 a Coriolis
control nodul e, iohigewH madales BRBINER thgcompter fKwse. RESEEd Il i s control

modul-e is ¢ Mcgg‘;ﬁtﬁg%ﬁgﬂm ddhGofRba@Li s flow meter; 4 a Coriolis guru

modul e, running on the conputer system configured to comunicate with the
Coriolis control thaﬁhﬂoéxs ghifueméihile cﬁnﬁgu@dttmdmpﬂdph saqomﬁelogsﬂepﬂthhmlﬁnspluagt a
sequence of ste s that g%r ects a us t hr ou ocess ng the

Coriolis fl &HPHERProesss Lo psing the Gor SO tPa?Q eée@réﬁﬁépfnﬁﬁ - the met hod
further ‘éormrlse@retfé}gb@etﬂyﬁﬁgﬁdme&ﬁ ﬁs%ga{elsé@ence% Eeri?eb&a ﬁseuser to enter

proving run information: configuring the Coriolis flo ter for a proving
run using the enpmnadmgraomn’Igentanprowmgmmformatlomoor di nating the operation

of the Coriolis fl r t he rV|n run. 10 Prefer t he

net hod further c§ 3“?8%%?@0 l‘ag‘%&aﬂ Ok} é’m&ﬂ"ﬁbﬁl%thee ?E?ﬁﬁ’l’%’ MMyser
to enter datgofh@¥ht WO proving runs where the two proving runs used
different flow rates; calculating a new Coriolis flow calibration (CFC) and

a new zero offsepoolélnngngtheomjamcal cffﬁmwﬁlortmélstﬂw peter/duringrtbmproving rapdat i ng t he
Corioli ffset. he nmet hod further

conpr i 539 t he segffé?‘f@ Yo ¢ élﬁg Fotprise Sﬁ?&ﬁﬁeflﬁéogﬁ?ﬁ?mi’%sesm ect a

material with a kreysind@RséttY enter data from two proving runs where the two proving runs
used different flow rates;
calculating a new Coriolis flow calibration (CFC) and a new zero offset using the
data from the two proving runs;
15 updating the Coriolis flow meter CFC and zero offset.
Preferably, the method further comprises the sequence of steps comprise:
prompting a user to select a material with a known density;
directing the user to flow the material through the Coriolis flow meter;
measuring the density of the material using the Coriolis flow meter;
20 comparing the measured density with the known density;
when the measured density is different than the known density by more than a
predetermined amount, alerting the user that an error condition exists.
Preferably, the method further comprises:
prompting the user to select a required accuracy for the Coriolis flow meter;
25 determining a density deviation from the known density that corresponds to the
required accuracy;
setting the predetermined amount equal to the density deviation.
Preferably, the method further comprises the relationship between the required
0 001g/cc* RCJ

accuracy (RC) and the density deviation (DD) is DDglcc=
0.06%



directing the user to flowthe material through the Coriolis flow neter;
measuring the density of the material using the Coriolis flow neter; 20
conparing the neasured density with the known density; when the neasured
density is different than the known density by nore than a predeterm ned
amount, alerting the user that an error condition exists. Preferably, the
nmet hod further conprises: pronpting the user to select a required accuracy

for the Coriolis flow nmeter; 25 deternining a density deviation fromthe
known density th& efﬁr\évplﬁ'e&‘ﬁé‘?ﬂ?%tmﬁéoml’réﬁgi red accuracy; setting the
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displaying a sequence of steps that directs the user through a process for using the
Coriolis flow meter to complete the predefined task;
operating the Coriolis flow meter in response to the sequence of steps to complete

15  the predefined task.

Preferably, the method further comprises the selected predefined task is the
verification of the flow calibration factor for the Coriolis flow meter.

Preferably, the method further comprises the selected predefined task is proving the
Coriolis flow meter using a prover.

20 Preferably, the method further comprises the selected predefined task is the
linearization of the Coriolis flow meter using information from two proving runs at two
different flow rates.

Another aspect of the invention comprises a Coriolis flow meter system, comprising:
a Coriolis flow meter;

25 a computer system, including a display, connected to the Coriolis flow meter;

a Coriolis control module, running on the computer system, where the Coriolis
control module is configured to control the Coriolis flow meter;
a means for directing a user through a sequences of steps that directs a user through a |
process for using the Coriolis flow meter to complete a predefined task.
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Preferably, the nethod further conprises the selected predefined task is the
verification of the flow calibration factor for the Coriolis flow neter.
Preferably, the nmethod further conprises the selected predefined task is
proving the Coriolis flow neter using a prover. 20 Preferably, the nethod
further conprises the selected predefined task is the linearization of the
Coriolis flow neter using information fromtwo proving runs at two

different fl e invention conprises a Coriolis
fl ow neter %@Wf@@% ?ﬁg%%{}g flow neter; . 25 a conputer
system includi ngi@ mﬁ.mtﬁaokcﬁémﬁ%f@gr&v@rdmﬁ&tﬁféfcumgastdeﬁwnﬂ@w a

Coriolis control nodule, running on the conputer system where the Coriolis
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fluid with a known_density in an exanpl e enbodj mrent of the invention. FIG 4
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true flow fanventdn.di fferent proving runs. DETAILED DESCRI PTI ON OF THE

PREFERRED ENMBCDI IVENT
FIG. 5 is a plot of the indicated flow vs. the true flow for two different proving runs.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
15 FIGS. 2-5 and the following description depict specific examples to teach those
skilled in the art how to make and use the best mode of the invention'. For the purpose of
teaching inventive principles, some conventional aspects have been simplified or omitted..
Those skilled in the art will appreciate variations from these examples that fall within the
scope of the invention. Those skilled in the art will appreciate that the feat\ures described
20  below can be combined in various ways to form multiple variations of the invention., Asa
result, the invention is not limited to the specific examples described below, but only by the
claims and their equivalents.
Figure 2 is a block diagram of a system 200 in an example embodiment of the
current invention. System 200 has a flow meter 204, a flow meter control module 202, a
25  flow meter guru module 208, permanent storage 210, and a display 212. In one embodiment
the flow meter is a Coriolis flow meter. Flow meter control module 202 is connected to
flow meter 204 across link 206. Flow meter control module 202 is configured to
communicate with flow meter guru module 208, permanent storage 210 and display 212.
Flow meter control module 202 may be implemented as a hardware/software combination,
30  ormay be implemented as software running on a computer, for example a PC, Flow meter
guru module 208 is configured to communicate with display 212, flow meter control

module 202, and permanent storage 210. Flow meter guru module 208 may be implemented
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15 FIGS. 2-5 and the follow ng description depict specific exanples to teach
those skilled in the art how to make and use the best node of the
i nvention. For the purpose of teaching inventive principles, sone

conventional aspects have been sinplified or omtted.. Those skilled in the
art will appreciate variations fromthese exanples that fall within the
scope of the invention. Those skilled in the art will appreciate that the
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to communicate with display 212, flow neter control nodul e 202, and

per manent s tenfyemeten 204 ifenaxamplertheyvibratien mere thodmaine fetor.he useeautee 7 as a

hard hsof ' ' i , t. i,
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be running teflévn el GEnt0 FodiR foosroper Yp&retie el fidw mgte®D04 wquideamat e
conputers configured to communjcate with each other, \Wen Flow neter guru
nodul e 208 defEiliaritnin feraperation of Bow metgsy UReusrme agion-skiled aserig operate ke fanre
conmputer, t oA . . | es of
t he sane pr 2’??{ %r%%ﬁ ?%o%aggg]t%%g%?ﬁol?g%dgn%tzgﬁoc ﬁ%oﬁgﬁxlﬁ%guinep%@w%ngﬁqgr s and
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can set the yarious operating paraneters . for flow nmeter 204, for exanple
the vi bridt i SHovHBHEr gw&@&#ﬁ%&w_}esm@ fdlean G HpG ACtiQRS °§h§1_°wtf9?5%f,
g g'r gg; fte'r gnicélﬁt?él%o?lule%g. FlSy hbteP gurb HRIdaRI 208 is SilklnRE 1§ BRIOREER DN a
sequence of steps that allows a user to complete a task using the flow meter. In one

example embodiment of the current invention, there is a flow meter guru module for each
task. The user would select the corresponding flow meter guru module for the task the user

20  wishes to complete. Once selected, the flow meter guru module would guide the user
through the steps required to perform the task. In another embodiment, there may be only
one flow meter guru module that allows a user to select a task from a plurality of available
tasks. One of the tasks that may be available using a flow meter guru module is the
verification of the meter calibration factors using a material with a well known density.

25 Figure 3'is a flow chart showing the steps for verification of meter calibration factors
using a fluid with a known density, in one example embodiment of the current invention.
At step 302 the user is prompted to select a material having a known density. Once the user
has selected a material, the user is prompted to select a required accuracy at step 304. A
density deviation (DD) amount is calculated at step 306. At step 308 the user is directed to

30  begin flowing the material having the known density, through the flow meter. At step 310
the flow meter will measure the density of the material flowing through the meter. Once the

density has been measured, a delta difference AD between the measured density and the

8



the flow neter control nodule for proper operation of flow neter 204
requires sone famliarity in the operation of flow neters. Requiring a
non-skilled user to operate the flow neter using the flow neter control
nodul e 202 to performcalibration verification, may cause confusion to the
user and a failure to properly verify the calibration of the neter. 15 Fl ow
nmeter guru nodul e 208 conmuni cates with, and can initiate actions from flow

nmeter control dule 202. Flo r guru nodule 208 i to guide
a user throtf§A"a 7 de IEARERY u@ﬂ(ﬁfﬁfﬁg)flsﬁ?rf’%%éQtﬁ%g?nsﬁ%gﬁvdﬁﬂgg[)@qa t ask
using the fpxentRE AD is bitaRPBian 8X&jRl © tRIDDAhEEME usd i Nertdduhit@fterronvent i on,
there is a flow neter guru nodul e for each task. The user woul d sel ect the

cor r espondi senditienvexisi(@r4)girhen P és lessrtharkibe DI the tagt dgtads stosd wnd Hissisero
conpl et e. Owce I t he . f r r he user
th?gugh the' s e°§'§‘er [cr]ﬁgl’ggcfefsgul Vgrr”?lg?tr%g gllétn%;férrr%gltlﬁxgnnofté tgrs%#g (%‘%rrent t here

may be ol y altefste kindvdimhest sty 308 medisbembyisd difdcted'\6just fils e flotv BefeLwith thet ask
froma plurality_ of available tasks. One of the tasks that may be avail abl e

using a f|ow%etaéforghﬁmemme@t ingteadef floyang the spfsrightharushike fiew Betes dhmng at i on
factors “5'@19“? ﬁ{e with a well known density. 25 Figure 3 is a flow
chart show ng Fe s eps for verification of neter calibration factors using

a fluid with a kiwoue detialithant of the oneere Xaveptien, drehneli mendeleof a threrialftsreat -
i nvention. At step 302 the user is pronpted to sel ect a mat erjal having a
known densi it of@eedble matsriglspressaied taxthe vecad The prsssafatian of thedistefdpatprpl iﬁ%‘rrpt ed

1 | t
{0 el oqb. BNtk AGSHTATNoRh 13 SRR ) B YorIR A o Bl arouT
flow ng the rr]mm]tl,leer listlof Fedlio hstgtlolhd;]er khechtqa ﬁﬁdﬁ&leﬁr)b,odilﬂiﬁh()ﬂ@hlst dfamdterials }vﬁt Ier At
t 310 t t i t nsit teri in
b Bugh-t e Shebus e B oL B A S ettt bR by fdence
AD bet ween the y gedheexg 8§ dke dnérteeofithm%eﬂal%% rﬁ%teynet fhe AT Rthe( 312) .

The AD is corrpa ensity deviation en the AD I's greater
t han or equatatdral tohkee 3EM.t lnesomie ases,sereniasiser selettsd ghhtmtbearsedas the flowamadértal,on

i I . h i d d
The usels | &8 dOPrRIbORsRl beTawted 1 pmorr § Pl OR e R argds B een
cal i brat i on iaat i {s3Laky bi Frofficd SLiE! b SerAABhPB M AndHh&By3Qfd! he user

may be directed to just fi1ll the flow meter wth th materiral for
measur enent dimsg thadlovf rovm ng the material through the fl ow nmeter dur| ng

In one example embodiment of the invention, the user will be prompted to select an
accutacy, in percent, for the worst case limit of the mass flow measurement through the flow
20 meter. The selection may be done from a plurality of choices, or may be typed in by the
user. Some Coriolis flow meters experience a 0.06% change in mass flow measurement for
every 0.001g/cc variation between a known density and a measured density. Using this
relationship between flow measurements and density measurements, the accuracy selected
by the user can be converted into control points for the density measurements. For example,
25  assume that the meter needs to be validated to better than 0.3% for flow measurements. The
user would select 0.3%. The allowable difference between the measured density and the
known density is the density deviation (dd). The density deviation is calculated from

equation 1:

R4AY%
0.06%

30 dd=

0.001g/cc Equation 1



t he neasurenent. In one enbodi nent of the current invention, the user may

select a material froma |ist of possible materials presented to the user.
The presentation of the list of nmaterials can 10 be done using any of the
known user interface (U) techniques, for exanple a drop down nenu, a |ist
of radio buttons, or the like. In one enbodinment the |ist of materials wll
conpri se water, quuefied natural gas (LNG and conpressed natural gas

(CNG. In an di.nme t he may ent r the name of terial
or may enter™ ql‘if‘FeJdo‘é q%VSIE?&tVWé‘OH ﬂ%‘f gg lﬁﬁhef?ﬂuﬁ Ed BCHERCY | ﬁorstB?rEX ee OVGhen a

user sel ect syiRrdfs rdqRirlPadttRdy 89.3%8hE h&ﬂéﬁ@éﬂtioﬁ'woui@bé PEs dendbt y.0gs the
gas will be limted to between 0.0 and g/ cc. When a gas has been

sel ected, tlgkcuser may be pronpted to enter the operating tenperature and
pressure used d low. In gne,ex Ie e od nt. of .the inyention,
Phe user w11 be BPo ety inolptitn nERER el iR Hemeeht ety B Fovor ot
case |imst Q;flsumed FeRgiart fHeQWWIBRBAERBIbudhRAOAGR ntd?& A ON¥ erdbbdiRdRbE thd he

sel ection may be done froma plurality of choices, or may be typed in by the

user. Sone CBERVEntionWNeethe flewet pmteir@hsi@*fSaa stabidiog Qmak@@ ajpredaigssingd ow

measur enent _f or QI nd a

nmeasur ed der%rllet&naﬂ%wrf %8%9 eean&[rg@&ha%i%s eltvveen lg%?%gsuréi ntsoﬁﬁd

densi ty neasugeplesinbodiiieat, amlalﬁiys wil I%Q:taelded dwyinglad tibte Wﬂaﬂoxbﬁ) &Rin¢endted

into control points for t he density neasurenents. For exang 4 25 assune
P §if

that the nethsy aedele fovibhings) signg eatidencs davek rTheW&ﬁa@e%%d Riligy
Teasur eTRN Siind R, mdiPRL UL AL Bhi 38000 20l ABDE S ber E0cg Ry neen

t he measure NOWN ensi &ViaLi on

The densi ty ofléinddtérptenipsranat evitht-ed0.L5 deg Celqw@etgaﬁxnwﬂthmw,dﬂow“&ﬁaﬁ;ﬂ@,l@d/ cc
Equation 1 0.06% 9 where dd is the density deviation and RAis the required
accuracy. F(S]Fe likee exarrpl e above where the required accuracy is 0.3% the

densi ty devi at | of oultheiinbl Sorbl Tt a0k AR, HDGRLALITBOTY

i nformati on has nt o t system the use
notified, for example by a graphical dlsplay In one example embodiment the verification

15 check will not start until the stability check has been successfully completed.

The next step is the measurement phase. In one example embodiment of the
invention, measurements from the flow meter will be taken over a period of time, for
example 5 minutes. During this phase, a progress indicator may be displayed to update the
user on the status of the measurements. During the measurement phase, a number of

20  parameters from the flow meter will be monitored. These measurements may be stored to a
non-volatile storage area, for example a hard disk. The parameters that are monitored may
include: flow rate, indicated density, temperature, drive gain, pressure (if available), tube
frequency, and the like. Once the measurement phase has been completed, the user may be
instructed to stop the flow of material through the flow meter.

25 A delta difference is calculated between the known density of the material and the
density measured by the flow meter. The delta difference is compared to the density
deviation (dd). If the delta difference is greater than or equal to the density deviation, the
meter will have failed the calibration verification and the user will be informed of the error
condition. If the delta difference is smaller than the density deviation, the flow meter’s

30 calibration factors have passed the verification. In one example embodiment of the

invention, the test data may be stored to a non-volatile storage device for later use.

10



5 instructed to start the flow of material through the flow neter. In one
enbodi nent of the current invention, once the flow of material starts, a
stability check for a predetermned tinme, nay be perforned on the primry
vari ables used in the calibration verification. In one exanple enbodinent,
the variables will be tracked during a 1 m nute window to ensure that they
are stable to within a 2 sigma confidence |evel. The variables and their

stability 10 wi ndows nay .i nclude: d ity to within +/- 0.001.g9/cc, .Live
Soro o withim DR eEple By iient it Rs foVeriay he Mehpiirigrt 1B il hf Feed V5 25
deg C, DriVvga@ah&calibldiion obWe ffomdivetet bvbr in2Yorhafiekt titda€hd flé® mekdr’ stANbrdtiort he
primary variables fall outside of their stability range, the user shoul d be

notified, f&ctoss@aphaskesl the dataaysihi keaiseditodigsdine therflammetsr.ahis meanvibal ifghe: t he
verification 1 heck. wid | ..no t.untid th bility check has been
successful | ?egaﬁ%sgeesﬁ %Yerlﬁﬁétl?{leéﬁeaé? %epde:ftg dféﬁeéenﬁg&é%s%ﬁgﬁefi aaﬁ]ggegd_ I'n one
exanpl e gnbagseqriht tests folidrmalinéahd hewde fARIEBHEREE BB stbrifyhe Matafftodvedsht er Wi | |
be taken over_ a period of time, for, exanple 5 mnutes. During this phase, a
progress i nHréfieation tggfythe oy mefprsweHonmpnes, @xerdime, may bs fincksd. t he status of the
measur enent s. [ | lﬁqﬁ{ﬁ .from
the fl ow neter D\fmﬁllaﬁg%%pgn%ﬁf’%% : néggﬁérrg%%%} enen an, %ﬁﬁg(esg%% %gg@ﬁ{dgalc;
non-vol ati | theskariag®viigehe mért udngaplosera Higel4 th sftow Theet homaipethestepdibat ar e
nonitored may include: flow ralﬁe, i ndi cat ed. density, tenperature, drive

gai n, presshieg g gyruapeduleds seyp all thsparameissiorths Corplis avemereg £r agyeing Mg
nmeasur epgnt ; e ‘1 { st op
the fl ovﬁr\/@of upn(%’?%rgl a é? ?gﬂlgﬁﬁ?ﬁ{éﬁ‘% ?‘gw&r?gt é?%ggﬂgﬁlgglﬁ?e{é | eretﬁgn |Ps

cal cul at ed bdorwmédon dboat theapoomliag pravwngaimg, e esxanpleitlad typsolf frbeer bding sisddy

measured by the flow nefer. The deltfa difference is conpared to the density
devi ation (H§)volupme Pgﬁ%“ﬁ!&"?&‘&ﬁ“?fﬁ? éﬂ@éatPsstoé’Félé?dePfeffHHP{O neéqdfé’l’ T3t e

density devpatd ?ﬁfﬁth 1M | hbEat lon: i fication
and t he usepﬁév?nblgf]v l{élgi@ﬁ or nggké(!)y:‘ At ﬁ%@r%?g&?g?@lh% i%%l. ﬂhlp%ﬁ%%lgﬂg}e{ﬁa
di ff erence tenfignehg the Cofialis flive nibtarSornt the preving trivo rilhetgre-rdrd wolumre tust the 30

calibratjon factors have ssed t.he, ver.i,fication. |n, one,ex | e enbodi ment
of the #nvEWf’}n&rYPP“P}?em? Haa?rablﬁﬁgpna*@ﬂg sﬁeﬁrﬁtsseg dr?Eﬁ’im\‘R?ItS‘i AW IPE age

device for Lai@e ph')_%ﬁlig t%%e@ T%é@tﬁkge%@fmh%se%@ﬂ%%ﬁhn% thd BeduBNEHut R thd he

measur enent data w | use
damping rate, signal processing speed, and the like. For example, the signal processing

delay (one component of damping) must be set such that the signal processing delay is a
fraction of the pre-run time to allow the flow measurement to become stable before the
20  prove starts. The processor speed must be set fast enough so that the signal processing delay
and the communications delays are fractions of the pre-run times and the proving run times.
Setting the processor speed is also a trade off between the steady state response of the meter
vs. the transient response of the meter. The meter response time must also be set to be a
fraction of the pre-run time so that the meter measurement has stabilized during the pre-run
25 ﬁme. The processor speed will be set at the slowest possible speed that still meets the delay
criteria and the response time criteria. The frequency output must be set such that the output
does not over range for high flow rates and must be set such that there is adequate resolution
at low flow rates.
Once the meter parameters have been setup, at step 406 the guru unit may optionally
30  coordinate/start the proving run and update the meter calibration factor using the results
from the proving run. During the proving run the guru module, in cooperation with the flow

meter control module, may perform a flow and signal stability check. For example, the guru
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track the calibration of the flow neter over time. The first tine the flow
nmeter's calibration factors are checked, the data will be used to baseline
the flow neter. This neans that, if the neter passes the verification
check, the delta difference will be stored and used in 5 subsequent tests to
normal i ze the new delta differences. By storing the data from each
verification test, the flom/neters perfornance over time, may be tracked.

I n anot her ex nt of C ent . i.nventi on, t ask sel ected

| oL Ier s S e B Pttt S e rsane. B pPeSa TR Bl 11 ow
chart show rgd Etb? si%hﬁ@forftl‘ihrpro%ﬁgﬂﬁn ATHY kiR h @ rdifinf@d APw 2dtes dsheslRa et er s
inthe Coriolis Tlow neter ErOV|ng run 10 in one exanpl e enbodi nent of

t he inventi &eanapd sttna@rch@ﬁz/wttms wilkbe deéer@pr@ﬁpffé@petrgsuitﬁpmbe qorneredee thsrARIbout
the upcom n%af&ﬁﬁlyésrégd b %érmé)}flhe ﬁ%?\?% 13%{?13%82: rxggter being used, the

vol unme for provi ng run pre-run vol unes,

flowrate units Ohoats pwv1n/g>ﬂuumie§beearadmmeedla g mduRtBgy wdlfkedtbeclewmermdul e
uses the information in configuring the Coriolis flow neter for the proving
run. The pr &neaabilig) efitee meater ¢4 railenng FyonggTxamalesmbodiseant.ithe epeaabilily i on

with the fl B Eﬁfe%ﬁdlhi?na‘i’gbt"r‘&dl}]ﬁ?pg 1get&lerd‘?n H%weﬁﬁduléﬁﬁﬁ%@&pﬁﬁﬁo%{“ Te.

These tines are then Use erm ne requen out

danpi ng rat exarﬁplgBﬁlbodmﬂﬁ‘eﬁ&qug:a&b&l@dcheakldlay beaképaente $Stard Aomenpdke Fot tie si gnal
processing del a ne conponent of danmp must be set such that the
signal pr océ@%’?’f‘tﬁé %/ ¢ B mQule s BYEs e | r@ﬁétS&omawvmgﬁén {t8e HPV6WODhe 1 ow

t I d
e e R e S R S R

processi ng
comuni cat i proveded fays tieerfiow matet canmsl mbdmlb eThe éesnadladcuraeﬁ 1saﬂmb dnkeeedpintavthélg r un

times. Setting tcpe chﬁjor speed | s al so tr off b tween t he steady
state respose B he a?‘ﬁ’e P EHMIRUNE ¥ ﬁﬁ’i@g‘eé © pyjabegof provingp o

meter respo rrbidyt | M
T ot ShaRaR b albelontha B st 2 Bl ST O AockEaigpbiimL 1

processor speedinadefstartthe privirgtrupsmdshamesthe pasesilisdo speemh thitahe srqwrdd nmeet s
t he del zig crite ]:Ia and the re?ffonse time criteria. The frequency out put
must be 'Set TRFERCHIRHES ORRR B5HEY does not over range for high flow rates

and nust be set gugPidepatanifleEBbddimaHTHRIBERIAAtHD Rhe @Ek Pt vId B €s.
Once the neter paraneters have been setup, at step 406 the guru unit nay
optional |y tiBlincanzatiomaf & Slosiolis flore metesusing theuesudts donpa deast thiogrondngruns
calibration I & %tterent osvlv Pifes. Iiref‘one en%lbods ment the data from two or more proving runs would
be entered by the user or loaded from permanent storage, for example a file. In another
20  embodiment the guru module would assist the user in setting up and performing the
different proving runs. When setting up the proving runs, the linearization guru module
may call the proving guru modules describe above or may have the proving module code
integrated into the linearization guru module. The Coriolis flow calibration factor (FCF)
and the meter zero offset can be determined using the indicated flow rates vs. the true flow
25  rates for the two or more different proving runs‘at the two different flow rates. Figure Sisa
plot of the indicated flow vs. the true flow for two different proving runs. For the first run
the flow rate indicated was 10 Ib/min and the true flow rate was 8.70 Ib/min. The second
run had an indicated flow rate of 100 Ib/min and a true flow rate of 96.15 Ib/min. The meter
was using an original FCF of 47.4 with a zero offset of 5 ns. The new FCF is the original
30 FCF divided by the slope of the plotted line or FCF,= FCF,/slope. The new zero offset is
equal to the zero intercept of the graph divided by the original FCF plus the original zero
offset or Zero, = (Intercept/FCFo) + Zero,. The graph intercept is in Ib/min and the FCF is
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fromthe proving run. During the proving run the guru nodule, in cooperation
with the flow neter control nodule, may performa flow and signal stability
check. For exanple, the guru 11 nodule would track the nmeasured flow rate
through the pre-run tinme, and between the start and stop signals for the
proving run. The maxi mumand mnimumflow rates as well as the nean and
standard devi ations w || be determ ned. These results can be conpared to the

APl gui del i nes nd the u maybe potified if th uidelines are not net. 5
Once the prlﬁﬁq’i’bs FESH thersis %m?ﬁ%pewer%owww@dﬁ%g ngwﬁzlowsr@aﬁo check
the repeatghiddibYietle d W MRHREE £aki0BI R o 41703 0ea ) MTRIEWXRIBHS:

enbodi nent,” t he repeata Ity steps are di tional optional steps |ncluded
in the gur u17@ﬂdﬂlne—dﬁ 051@25@@1741)(7559 &??aniﬁslonvmaanr)[ﬁr & enbodi nent, the
repeatability check nmay be a separate stand al one task. For the
repeatability task the guru nodul e receives the results froma proving run
(the flow error). 10 The user may input the results or the guru nodul e may
receive the results directly fromthe prover or fromthe flow neter control
nodul e. The desired accuracy is also entered into the guru nodule. Using
this information the guru nodule will determ ne the nunber of proving runs
that nust be conpleted for the desired repeatability. The guru nodul e may
optionally coordinate/start the proving runs and nonitor the run results to
confirmthat the required 15 repeatability has been achi eved. In another
exanpl e enbodi mrent of the current invention, the task selected would be the
| inearization of the Coriolis flow neter using the results fromat |east two
proving runs at different flow rates. In one enbodiment the data fromtwo
or nore proving runs would be entered by the user or |oaded from pernanent
storage, for exanple a file. In another 20 enbodi nent the guru nodul e woul d
assist the user in setting up and performng the different proving runs.
When setting up the proving runs, the linearization guru nodule nay cal

t he proving guru nodul es descri be above or may have the proving nodul e code
integrated into the linearization guru nodule. The Coriolis flow calibration
factor (FCF) and the neter zero offset can be determ ned using the
indicated flow rates vs. the true flow 25 rates for the two or nore
different proving runs at the two different flowrates. Figure 5is a plot
of the indicated flow vs. the true flow for tw different proving runs. For
the first run
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the flowrate indicated was 10 | b/mn and the true flow rate was 8. 70

| b/m n. The second run had an indicated flowrate of 100 Ib/mn and a true
flowrate of 96.15 | b/nmn. The neter was using an original FCF of 47.4
with a zero offset of 5 ns. The new FCF is the original 30 FCF divided by
the sl ope @fLAmgs:plotted line or FCF FCFj/slope. The new zero offset is
equal to the zero intercept of the graph di vided by the original FCF plus
the origi nad¥eglemy of fset or Zero" = (I ntercept/FCFo) + Zeroo. The graph
intercept i,s in |Db/ and the FCF is 12 in grans/sec/sec so there is sone
uni t conve#swn‘ﬁ%g’}oae?f MRGHy the two flowrates plotted in figure 5 the

new FCF is 46. 0@@43&1%2( Zdéﬁﬁéd@%%owe)oomyl‘&ed‘ﬁé&h%ﬁUBri@fi@ 6% théter; 172. 724 ns =
(1.0516252/47.4) (755 2 unit conversion) + 5 CLAIMS: W ¢élaim 1. A

met hod, Sconpri sid'rsglaynglaemqucrg:eaofptepdﬁmuamg theaCari¢le fiev oetpltetadplerithg a
Coriolis floe\é\{ ge 5 displaying a sequence of steps for using the Coriolis
f1 ow et er P{%*° ?‘FE ’e the predefined task; receiving user response to the

sequence of stepgoe“@,p%eﬁs’é“éggoﬂggqoﬁgge éngegfggbgnater in accordance to the
user response to co ete t redefined task. 10 2. The nmethod of claiml

where sel ecting optretnpg thetdFariodid ﬂoasﬂneieslmm:lerdblycestbalnet usegresponse o coroplateghe hat
corresponds to redefined tasks. 3. The nethod of claim 1 where

sel ecting 1pF| BP%’S@ 'ned task is done by selecting a 15 predefined task
fromajplurality of predefined tasks in a guru nodule. 4. The nethod of
claiml1 where the selected predefined task is the verification of the flow
cal i brati od. f actlhe niethod dfeclaior | whers stlectmgntbe predeffiedtask iselone bl strtofg agaum 4

Lgrn;h?; (B%dufe tggt co esprg)tdls ?o the prsd%%né(?taglgsl ect a material with a known

3. The method of claim 1 where selecting the predefined task is done by selecting a

15  predefined task from a plurality of predefined tasks in a guru module.

4. The method of claim 1 where the selected predefined task is the verification of the

flow calibration factor for the Coriolis flow meter.

20 5. The method of claim 4 further comprising:
prompting a user to select a material with a known density (302);
prompting the user to select a required accuracy for a Coriolis flow meter (304);
determining a density deviation from the known density that corresponds to the

required accuracy (306);

25 directing the user to introduce the material into the Coriolis flow meter (308);
measuring the density of the material using the Coriolis flow meter (310);
comparing the measured density with the known density;
when the measured density is different than the known density by more than the
density deviation, alerting the user that an error condition exists.

30

6. The method of claim 5 where the density of the material is measured for at least 5

minutes.

14



pronpting the user to select a required accuracy for a Coriolis flow neter
(304); determning a density deviation fromthe known density that
corresponds to the required accuracy (306); 25 directing the user to
introduce the material into the Coriolis flow nmeter (308); neasuring the

density of 7the 1TRd feitdl ofelaltl sAerEtel udbd i8 pidrWed® Rllect 3 hkerial GRRAMORE t he

nmeasured density wth the known density; en the neasured density is
di fferent dénaty fioe kplovalitylefhdisplaydshmaterialst han t he density deviati on,
alerting the user that an error condition exists. 30 6. The method of claim
5 where the density of the material is neasured for at least 5 mnutes. 14

7. The nmetpod ofh&hRindi>rWhahe Whge Wakk id &ve@lF@ﬁlﬁ&lﬁ?oﬁﬁk;ﬁ?}ed@nﬁ&tiﬁ.i al

with a knowmn density froma plurality of displayed naterials. 8 The nethod
of claim 7 where water is one of the plurality of displayed materials. 5 9.

The net hod,of claim re.the rel ationshi p. between the required racy
(RO " and Phe abReeofasehim oivhrHreianrgin Siovec the Towiteg e kR o D606
10. The method of claim5 where the neasur Egﬁ,’n/scl t.‘yegt' stored using a

non- vol at i arel thé Aemsitgtidematidd (DDhes DEXhad -of| -€ j.t her conpri sing:
repeating the density nmeasurenment of the nater?-80%0f a known density on a

periodic bases and conparing the newy neasured results with the stored
density neasurenent. 15 12, The nethod of claimb5 further conprising:

measuring if1e STROkitod of @Mfth SAyvEHrY e rhédiBreR WehG:is SforddlushffShorRslatpRr amet er
used by the Coriolis flow neter before starting the density neasurenent of

t he mat®rimedwinth the known density.

11.  The method of claim 10 further comprising:
repeating the density measurement of the material of a known density on a periodic

bases and comparing the newly measured results with the stored density measurement.

15
12.  The method of claim 5 further comprising;:
measuring the stability, over a given time period, of at least one parameter used by
the Coriolis flow meter before starting the density measurement of the material with the
known density.
20
13.  The method of claim 12 where the at least one parameter is selected from the group:

density, live zero, temperature, drive gain, and flow.

14. The method of claim 1 where the predefined task is proving the Coriolis flow meter

25  using a prover.

15.  The method of claim 14 further comprising the steps:
prompting the user to enter the proving run information (402);
configuring the Coriolis flow meter for the proving run using the entered proving

30 run information (404).

15



20 13. The method of claim 12 where the at | east one paraneter is selected
fromthe group: density, live zero, tenperature, drive gain, and flow 14.
The nethod of claim1 where the predefined task is proving the Coriolis flow
meter 25 using a prover 15. The method of claim 14 further conprising the

steps: pregmpti OH%?F afrﬂl?’fﬁr‘?ﬁer%@ﬁpﬁ | ng run information (402);

configuring the r|oI|s ow neter for t e-proving run using the entered

provi ng 30 r uncdonrdingtingtthe opérdfid of the Cbfiolid flew medtérathrinfy thd pioNinkSuii lcher
conprising: coordinating the operation of the Coriolis flow nmeter during the
proving run (406). 17. The nmethod of claim 14 where the proving run

i nformati oy co o]
vol uner. andl {1 on SeRol g ¢l 14 5Riefe the pryie ARG Bl Aiprse el A |
fl ow net erthparcvireg wrlsmeathé pogurua vohongand dlowtdaee Wnitequency out put, the darrpl ng

rate, and the signal processing speed. 10 19. The nethod of claim 1l where
the predefined task is the linearization of the Coriolis flow neter using

i nformatio .firOf@i eﬂgthea%vu@ﬂn w@ﬁle?éthw@n@g% hggvsﬂétg{%a%i@l&g%gs%ﬁﬁgﬂe The

met hod of claim rther conprisin user to

enter the dmﬁ;ﬁisﬁrt!hmﬁtebﬁertcmumm\thél@ampmg ratd, and ahesibmdl ipPakessimpespecdri ol i s flow
calibration (CFC) and a new zero offset using the data fromthe two proving
runs; updating the Coriolis flow neter CFC and zero offset. 21. The method

O A R e R e

Coriolis fflowntadriuingtihformbaGHCGromndodrovdig amkat ofd differans flowy rafee. data from
the two proving runs; updating the Coriolis flow nmeter CFC and zero offset.
25 22. A system conprising:

20.  The method of claim 19 further comprising the steps:
prompting the user to enter the data from the two proving runs;
15 calculating a new Coriolis flow calibration (CFC) and a new zero offset using the
data from the two proving runs;

updating the Coriolis flow meter CFC and zero offset.

21.  The method of claim 19 further comprising the steps:
20 coordinating the proving of the meter using a prover at the two different flow rates;
calculating a new Coriolis flow calibration (CFC) and a new zero offset using the
data from the two proving runs;

updating the Coriolis flow meter CFC and zero offset.

25 22. A system, comprising:
a Coriolis flow meter (204);
a computer system, including a display, connected to the Coriolis flow meter;
a Coriolis control module (202), running on the computer system, where the Coriolis
control module is configured to control the Coriolis flow meter;
30 a Coriolis guru module (208), running on the computer system, configured to
communicate with the Coriolis control module;
the Coriolis guru module configured to display a sequence of steps that directs a user

through a process for using the Coriolis flow meter to complete a predefined task.

16



a Coriolis flow neter (204); a conmputer system including a display,
connected to the Coriolis flow neter; a Coriolis control nodule (202),
runni ng on the conputer system where the Coriolis control nodule is
configured to control the Coriolis flow neter; 30 a Coriolis guru nodul e

(208), e _conpute m confi dto communi cate with the
Coriolis cr%gnt rofherﬁyﬁ'ﬁfneo{qiﬂgl %)YVP)4 %é if&P?PCFrg?gLﬂ @SEBMPPEUr ed to display a
sequence of st %ﬂ%mbﬂﬁéa‘ﬁbér%@’éﬁteﬁpﬂé%ﬁf ruh MMOHEflioR; Process for using the
Coriolis flow neter to COE ete predefl ned t ask. 16 23. The system of

clai m 22 wher e qonégeregidadoriofis Sovpyeteofopripseving pmorspg thg caterssigroviog ant er
proving runci nfﬁrmatl on; configuring the Coriolis flow nmeter for a proving
run using IP P%r ed proving run information; 5 coordinating the operation

of thesCorioli scootdmatiimitBE oplthtidiofthe CORONS NEw mikler dufthg tHSroSMBtremM of claim
22 where the sequence of steps conprise: pronpting a user o enter data from

two proving runs where the two proving runs wused different flow rates; 10

| cul at Co b ffset
ot ng. the Pt st Jui £ b0 SR BT PA SOPRE Cor | o1 19 11 ow met er
CFC and zero offrs@btinga use eﬁﬁéﬁ&ﬁﬁnﬁ%fn A BViag rm&r&ﬂ%%%gﬂﬁgrﬁs st eps

conprise: 15 pronpting a user to select a material with a known density;
di r ect i ng usheé diffsenttflowf tatas; t he material through the Coriolis flow neter;

rreasurlngthe dens of th e sin Coriolis flo
Comparithg ¢ he rEuiA e RASNCEeYoIA Ao TR TR ASH Ao e CHIE Bk U e
density ISdéﬂfrBﬁl’tgé]{Wéﬁ%Qlﬂgﬂg n&nown density by nore than a 20 predeterm ned
anount, alerting the user that 'an error condition exists. 26. The system of
claim 25 furt hespdatimg the<Tarlis flovnmtienGFCrad uswroffset.sel ect a required
accuracy for the Coriolis flow neter;
25.  The system of claim 22 where the sequence of steps comprise:
15 prompting a user to select a material with a known density;

directing the user to flow the material through the Coriolis flow meter;

measuring the density of the material using the Coriolis flow meter;

comparing the measured density with the known density;

when the measured density is different than the known density by more than a

20  predetermined amount, alerting the user that an error condition exists.

26.  The system of claim 25 further comprising:
prompting the user to select a required accuracy for the Coriolis flow meter;
determining a density deviation from the known density that corresponds to the
25  required accuracy;

setting the predetermined amount equal to the density deviation.

27.  The system of claim 26 where the relationship between the required accuracy (RC)

O OOlg/cc*RC)

and the density deviation (DD)is DD g/cc =
0.06%

30
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determning a density deviation fromthe known density that corresponds to
the 25 required accuracy; setting the predeterm ned anount equal to the
density deviation. 27. The system of claim 26 where the relationship between
the required accuracy (RC) and the density deviation (DD) is DD g/ cc =r
0.001g | cg* | 0.06% .3 8. The systemof claim25 further

conpri si ng?zgneggﬁﬁisﬁﬁe’?“ﬁgciaﬂ’&%sﬁlf@?r QIFSE8yi ven tine period, of at |east
one paraneter usgshsiing the @ta@ﬁft%@‘ﬂxﬂeﬁa blvewtinR Rk RS O ReaSt GHelpaRndtuseenyi LY
measurement of the material with the  known density. 5 29. "The system of

cl ai m 28 wike €oridles faw metartbetnre startingrihe density mpgburement of thevmatesiagwishu he
density, live zero,. tenperature, drive gain, and flow. 30. A conputer
product, cd‘r?B‘WP?Fﬂ Y10 conput er code stored on a conputer readabl e medi um
t hat whgn executed by a conputer, will performa sequence of steps, the
steps conprising: pronpting a user to select a predefined task to be

conpl et ed @8 ng TheGystemlafsldimAy wiwee the; at thasipingyparagneierse sgletiedfrom the gpmpt hat
directs the user.through a process for usi g the 15 Coriolis flow neter to
conpl ete t HEDPPeH¥? ??{88[6{"85’%“8’ V&ﬁaﬁ’ga?%ﬁ Yoriolis flow neter in response
to the sequence of steps to conplete the predefined task. 31. The conputer
product of claim 30 where the selected predefined task is the 20

verificati @f. of Abemputenproduétphecamprsing:actor for the Coriolis flow meter. 32.

Th t duct of claim30 where the selected predefined task i
provindOthe  CorPBRPIET FRARSISHEL 87 A(FOFing!es "prgblamecin s Whea SXGMIB2 pr oduct

of clai m 3QoWpatee Wil PPHAG BHudicedtbie thelBsk cbiphfifg:
prompting a user to select a predefined task to be completed using a Coriolis flow
meter,
displaying a sequence of steps that directs the user through a process for using the
15 Coriolis flow meter to complete the predefined task;
operating the Coriolis flow meter in response to the sequence of steps to complete

the predefined task.

31.  The computer product of claim 30 where the selected predefined task is the

20  verification of the flow calibration factor for the Coriolis flow meter.

32.  The computer product of claim 30 where the selected predefined task is proving the

Coriolis flow meter using a prover.

25  33. The computer product of claim 30 where the selected predefined task is the
linearization of the Coriolis flow meter using information from two proving runs at two

different flow rates.

34. A Coriolis flow meter system, comprising:
30 a Coriolis flow meter;
a computer system, including a display, connected to the Coriolis flow meter;
a Coriolis control module, running on the computer system, where the Coriolis

control module is configured to control the Coriolis flow meter;

18



| i neari zation of the Coriolis flow neter using information fromtwo proving
runs at two different flowrates. 34. A Coriolis flow neter system
conprising: 30 a Coriolis flow neter; a conputer system including a

di spl ay, connected to the Coriolis flow neter; a Coriolis control nodule,

runni ng on the conputer st.em where the Corioli coptrel nodul e.is

conti gured to canprdr T dteEpe b pie Srdul Rarlpncte o sefidlhl Sres il insied o
user t hr oughprécesefn@BiagshoCotblaPBow Rtterdd EQapBtetn pregsfidedraugh a process for
using the Coriolis flow nmeter to conplete a predefined task. 19
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