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The NuFlo™ Scanner® 2000 microEFM has been successfully implemented in a variety of applications around the world for use
with liquid and gas turbine meters, orifice meters, and cone meters. Now the same measurement accuracy and low-power func-
tionality is available for use with averaging pitot tube (Annubar®) meters.

An averaging pitot tube flow run is easily configured with ModWorX® Pro software provided free of charge with all Scanner 2000
purchases. ModWorX Pro comes preloaded with the parameters for a dozen of the most commonly used meters, greatly simplify-
ing the setup process.

An averaging pitot tube measures flow by averaging the pressure at various ports along the length of a probe. A typical meter
features two chambers with multiple ports drilled into each. The ports in one chamber face upstream and the ports in the other
face downstream. The probe’s insertion into the flow stream creates dynamic and static pressures. The upstream ports sample and
average the dynamic pressure. The downstream ports sample and average the static pressure. A readout device measures the dif-
ferential pressure between the chambers.

¥ Scanner 2000 Main Msplay - ModWorX Pro 3.3.0
Ele Issks Tools Help

The Scanner 2000 supports the flow

calculations defined in ASME MFC-12M. y scanner 2000 - [a/n 3572)
Devices that utilize these calculations, i Scanner 2000 Main Display
and are therefore supported by the Scan- o duto-eivesh et

ner 2000, include Preso’s Ellipse, Meriam’s _ : : e -
Accutube, the Torbar from Torbar Flow-

meters Limited and Hitrol’s HAPT. Devices Flow Run Datz ine Data
that utilize other equations for deter- Fiow Rate 452221 MCF/day Turbine 1 Fiow Rate 25594 deliday

.. . . Daly Total {est.) 451,796 MCF Turbine 1 Grand Total 614,817 BEL
mining the discharge coefficient and/or P Vi Busgisg e
expansion factor are not supported by
Current Day  Previous Day Current Day  Previous Day
the Scanner 2000‘ Volume Fiow 0.549631 4.72269 WMCF Turbine 1 Violume Fiow 81.2956 533.521 BAL
Mags Fow 24,4385 208 9% LBM
P Energy 0.569449 489298 MMEBTU
The Scanngr 2000 mounts directly to the el —
block manifold that connects to the aver-
~ System Data

aging pitot tube. Orientation and location

of the Scanner 2000/meter assembly with 9;;: ::;w : ::p:.raam Voliage 0.00/7.43 \.'-

respect to piping will vary, depending ISdie Yowweiatuce B Deo ¥ 4 it o TR

on piping configurations and the type D

of fluid being measured. For installation e s

instructions, follow the recommendations
of the averaging pitot tube manufacturer.
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Flow Run @

An averaging pitot tube flow run may be

configured for gas, liquid or steam mea- ok Communications e
. : stem
surement (without wet gas correcton). |
1. From the ModWorX Pro main screen,
click the Configure menu button. Flow Runs ‘
2. Click Flow Run 1 on the Configuration

Menu screen. The Configure Flow Run Turbines

screen will appear.
Inputs

Outputs Digttal Outputs Analog Dutputs
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3. Enter a name for the flow run and B¥ Configure Flow Run - ModWorX Pro 3.3.0
enter unit settings and calculation LT
. . Scamner 2000 [s/n 0]
parameters as applicable in the Flow ﬂ DONL0AD Conifiguce Flow Aun @
Run Settings section of the screen.
wefresh Aapply o Lancel
- I the Flow Rate Calculation section, | oy

click the Change button near the top

Information Calculation Parameters

Of the screen. Flow Rur Name: FRI_DUNCAN Caiculabion Pemod Ssec Ede

Rate Damong Factor - ] + Mo duwping

Volumetric Units
Dplay Lt oE Edt Energy Units
Rate Uit day Display Unit MBI [T 3
Mass Units
Desgilary Linit 1EM Edle

Calcudation Method ALA-Y
Change
‘Wet Correction Mo met correction

Input Assignments  Calbrate gty Base Conditions
O | Soute  Integ  Precsue - Base Temoer ature £0.0000 DegF
State Fresaure Source Tty aled Tetk Pressue - Base Prossuse 1700 be
Temger ature Source irkegrated RTD - Atmosphers: Pressure 700 P
ainsleq Incar sersces aee srvy voslabie for sslecton a3 a Pressure Source * When selected FLad Fronerties type 5 an AP] Ligud, the Base Tempersture
o a Tomperabure Source it gt & nstaled ond has been properly ond Base Fressu e vehaes ate sel by the configaed Base Tomperdtue
~
5. From the Change Flow Run Calculation Methods screen, | HedWerXFre w

select the Fluid Properties Calculation Method that is ap-
propriate for the type of fluid being measured.

Fluid Properties Calculation Method

IMPORTANT: When measuring steam, DO NOT select IF-97 ey ek ol
with James correlation; wet gas correction is not supported s e s
by averaging pitot tube calculations.

Flow Rate Calculation Method

6. Click Averaging Pitot Tube (Annubar®) in the Flow Rate « ficas] Bisciion PG Tolba (m@,‘
Calculation Method section of the screen. Cane - Spool
Cone - Wafer

7. Click OK to save your selections and return to the Config-

ure Flow Run screen. o i Sk

Wet Correction Method

= Mo wet correction

Flow Run Accumulation Method
« (383 Phase Only

[ o | cancel
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M ete r Se I ectio n D¥ Configure Flow Run - ModWerX Pra 3.3.0
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scanner 2000 [s/n 0]
Default parameters for an averaging pitot n DOWNLOAD Configure Flow Run ‘ @
tube meter are displayed on the Con-

figure Flow Run screen in the Flow Rate _ .

Calculation section.

Calculation Method Averaging Pitot Tube (Annubar®)

Change
Wet Correction No wel correction
To set up a new meter, perform the fol-
Iowing steps: Input Assignments  Calbrate Inputs Base Conditions
Source  Inbegrated Dif Prossure - Base Tempersture. #0,0001 DegF
1. Click the Change Meter link in the R . i e =
. . . Temper sture Source Integrated RTD - Atmosphers Presase 14,7300 -]
Averaglng PItOt TUbe Secthh Of the Ansiog Input sersors are ondy avaldable for selection as a Pressure Source * when selected Flud Properties type is an AP1 Ligud, the Base Tempersture
Configure Flow Run screen. The ey e
. confapured & o Pressae Trans: or & Tempersture Transducer. Ensure slection in opartes.
. . that samping 15 enabled for Analog Inputs used as sources.
spftware will prompt you for permis- - i
sion to lock all sensor inputs and enter Averaging Pitot Tube  Changs Meter P 0 -
the Maintenance Mode. Click Yes to TR :
Model Number { ToBe Corfigured ) Flow Run Accumulation
proceed. BT ! - Acoumdstontetbod  Ges Phase Only
Descharge Coeffoent (1) 0.0
The Maintain Flow Run screen will Sofwance Tevpmetrs  $R0000 Byt
Pipe Size (100 1.0000 nches
appear' Facbe Matensl Stankess Stesl (3041318)
Pipe Matenal Standess Steel (304/316)
Senal Number

Quick Srart | Software Manual | Hardware Mangsl
CoM 3304807 Port 2 Defauls B/23/2009 504 PM

D¥ Maintain Flow Run 1 - ModWerX Pro 3.3.0

2. Click the Select Meter button to T Las Took e
display the Select Averaging Pitot n = Scanmsr 1000 - ta/m 0] 1 @

Maintain Flow Run 1

Tube dialog.

Selected How un  Plow Run | - PR1_DUNCAN
Charge Task
Mambenance Task  Change Averaging Pitot Tube

New Averaging Pitot Tube Parameters Current Averaging Pitot Tube Parameters
Select Mater porator: <Port 2 Defak>, Changed On: D6/I3/2E

Hodel Murrker Model usber { To Be Corfigured )
Proka Whzh inchas Probe Width 01830 inchas
Discharge Coefficent (K) Discharge Cosficent (K] DL6T404
Beference Temperahure £ 0000 Deg F Reterence Temperature 8 0000 DegF
Pipe Sioe (1.0.) ches Pipe o (1.0.) 1.0000 inches
Probe Materl -Sekect an opin— . Probe Materul Sankess Seel (04/16)
Ppe Material S — - Fipe Material Stairdess Stael (304/316)
Serial Number Serial Humber
Sobe Sate

Clear New Dot Cagry From Curment

Quick Start | Seftwars Masusl | Hardwire Manual
COMY 131040 Poit 2 Dedoulty B/10/2009 8 42 AM
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3. Click on a meter in the left column to ModWorX Pro '
select it. Parameter values correspond- o
ing to your selection will appear in the
Meter Information block on the right.

Select Meter Meter Information
The first selection allows the user to

. X hvun ging Pitot Tube Model Number Annubar® 485 Size 1
enter specifications for any averag- M"

. . Probe Width 0.5900 inches
ing pitot tube (model number, probe hreuibar® 465 Sze 3
. . Annubar® 1 ? B
width, coefficients and reference Anvabar® Tros 15 SheT——_— L
temperature) in the Meter Information m""‘“"”lx;: Cosffident 2 (C2) 1.4229
block. If an Annubar® meter is in use, e Reference Temp. 68.0000 DegF
Annubar® Type 36
the user can select the meter model or e hia
type from the selections provided. Annubar® Type 46
4. Click OK. Your meter parameter selec-
tions will appear as New Averaging
Pitot Tube Parameters on the Maintain
Flow Run screen.
oK | Ccancel

D¥ Maintain Flow Run 1 - ModWorX Pra 3.3.0
Ble Tasks Took Hel

. . . . scanner 2000 s/n 0]
Enter the pipe size for your installation. n DOWNLOAD Maintain Flow Run 1 @
6. Select the appropriate probe material pp— [Syer———.
from the dropdown menu.
7. Select the appropriate pipe material rray | Sl i o 1 -PR1_DARCAN
from the dropdown menu. - Metemreres Took e Resrsloy Piek Tt
8. Entera Serial number, ifdesired, New Averaging Pitot Tube Parameters Current Averaging Pitot Tube Parameters
9. Click Save Changes. The new param- Model Number Ancubar® 485 Sie | Model Mumber { To e Configured )
eters will automatically move to the Froin S s e il wm i
. . Coatfur 1(ce) -1.5150 Decharge Coefficient (K} 07011
rlght Slde Ofthe Screen as Current -Iurl(::h’.i‘? 142I2° Djad:e ano::Jr 65 0000 DegF
Averaging Pitot Tube Parameters. Reference Tempersiee 68,0000 Degr S 1.0000 ches
. . . Pge See (1.0.) inchas Probe Materis Stanless Steel (304/316)
10.Click Yes on the confirmation dialog b G ‘ I S
to write the data to the Scanner 2000. P— e aneghre - -
You may now exit the Maintenance ———— note
Mode. o
Clear New Data Copy From Current

Quick Srarr | Softwars Manusl | Mardwars Manusl
COoM 110407 «Port 2 Delaudty 6722/2009 557 PM
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Changing the Flowmeter or Meter Parameters

Once a flow run is configured for pe1 2000 Main D

use with an averaging pitot tube —
meter, the user can change the 0 DOWNLOAD Scanner 2000 Main Display
meter or edit the parameters of
an existing meter by clicking the = -
Maintain Flow Run menu at the & Cobrars pues

top of the main screen. e

_ Flow Run D ____'.J_.',:,_r;.i.'\.- ;
. . Flow Rate 452.221 MCFiday Turbine 1 Fiow Rate 2223.94 BBL/day
- Daby Total (est.) 451.796 MCF Turbine 1 Grand Total 614817 BBL
The user is prompted for permis
sion to lock all sensor inputs and o i TERRED. FNERE
enter the Maintenance Mode. Click Current Day  Previous Day Current Day  Previous Day
Yes tO roceed Volume Fiow 0.549631 /72269 MCF Turbine 1 Violume Fiow 81.2956 533.521 BAL
p : Mass Fiow 24,4395 209.996 LBM
Energy 0.569449 4.89298 MMEBTU
A maintenance task dialog ap- r — e
. . 109 ap = ModWorX Pro

pears with optional maintenance  Input Dat —
tasks to select. The content of this Static Pressure 479 PS

. . . Differential Pressure 99.99 In
dlalog.W|II vary, @ependlng on S it b
the fluid properties and flow rate
calculation method selected for Flow Run Selection

the flow run.

1. To select a new meter, or to mq
change a parameter of an

existing meter, click Change Maintenance Task
Averaging Pitot Tube, B¥ Maintain Flow Run 1 - ModWorX Pro 3.3.0

Ble Imshs Took Hep
n e + Change Averaging Pitot Tube
. . DOWNLOAD 2 : ik

The Maintain Flow Run screen Maintain H Change Gas Composition
will appear.

2. Select a new meter or modify
existing parameters as oo | St outin o un -
required' E Maintenance Task  Change Averad
f f New Averaging Pitot Tube Param
If updating parameters of the i
current meter, you may copy the | | ™" e — ok || cancel

. Frobe ‘Width 0.5500 nches
current parameters into the New | . . i —— .
Averaging Pitot Tube Parameters | cutiweszicn La20 Refarsrce Tempsrstirs 68,0000 DegF
block by clicking the COpy from Reberence Tempersture 8,000 begF Pipe S (LD.) 1.0000 rches
Current button at the bottom of | ™™"" —— e S
Probe Matenal Salect an option e Ppe Matersl Sardess Steel (3047316}
the screen. i = e E S
Serisl Nusmber

3. Make any change necessary and =

click Save Changes.
Clear Mew Data Capy From Current ‘
Quick Srart  Software Manual | Merdware Manusl
I COM1 1310407 <Poit 2 Delaulty £722/2009 557 PM

ModWorX is a registered trademark of Cameron International Corporation.
NufFlo is a trademark of Cameron International Corporation.
Annubar is a registered trademark of Rosemount Inc.
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