MEASUREMENT SYSTEMS

NUFLO™

Scanner® 2000 microEFM

QuickStart

Installing the Scanner 2000

x |
Direct Mount Remote Mount
To install the Scanner 2000 microEFM using a direct mount to To install the Scanner 2000 microEFM remotely from the
an orifice or cone meter run, perform the following steps: flow run, perform the following steps:
1. Determine the best location for the Scanner 2000. 1. Mount the Scanner to a flat, vertical surface, or bolt
a. For horizontal meter runs, locate process connections at to a 2-in. pipe using optional pole-mount hardware.
the top of the line, and mount the Scanner 2000 above 2. Install process tubing between the orifice run and
the pressure connections at the pipe. the manifold, making sure that the upstream pres-
b. For vertical meter runs, make sure pipeline flow is up- sure tap is connected to the high-pressure manifold
ward. port and the downstream pressure tap is connected
2. Locate the H and L markings on the Scanner 2000 transmit- to the low-pressure manifold port. Slope all piping
ter designating high-pressure and low-pressure ports, and at least 1-inch per linear foot to avoid trapping
connect a valve manifold (if desired) to the transmitter. liquid.
3. Connect the orifice flanges to the Scanner 2000/manifold 3. Use a suitable compound or tape on all threaded
assembly, matching the upstream tap to the high-pressure process connections.
manifold port and the downstream tap to the low-pressure 4. Position all shutoff and bypass valves so they are
manifold port. accessible from the front of the instrument.
5. Check the manifold for leaks.
ADJUSTABLE HEAD DESIGN.

POLE-MOUNT OPTION.

An optional pole mount kit
(Part No. 9A-30028004)
allows the Scanner 2000 to
be mounted to a 2-in.
vertical or horizontal pipe.
The kit includes a mounting
bracket, two U-bolts and
screws for connecting the
bracket to the Scanner 2000

enclosure. P

When the sensor is oriented ap-
propriately for pressure connec-
tions, the position of the Scanner
display may need to be adjusted.
To change the orientation of the
head, loosen the set screw in the
MVT adapter, rotate the head

no more than 180 degrees and
tighten the set screw.
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Wiring the Scanner 2000
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Field wiring enters the Scanner 2000 microEFM through either of two
%-in. NPT conduit openings in the enclosure and connects to three
terminal blocks on the main circuit assembly (TB1, TB2 and TB3). For
instructions on wiring an optional expansion circuit board, see the
Scanner 2000 Hardware Manual.
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Scanner/Laptop Connection Options

Scanner 2000 microEFMs connect to a laptop three ways:
« using an optional USB adapter and user-supplied USB cable
(external port for easy access)

« using an RS-485 to RS-232 converter cable (wires to circuit board)
«  using an optional COM adapter and RS-485 to RS-232 converter

cable (external port for easy access)
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Resistor may be included in pulse readout
device. Size the resistor to limit the current
to 60 mA.
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CAUTION—AII field wiring must conform to the National
Electrical Code, NFPA 70, Article 501-4(b) for installations within
the United States or the Canadian Electric Code for installa-
tions within Canada. Local wiring ordinances may also apply.
All field wiring must have a wire range of 22 to 14 AWG and
terminal block screws must be tightened to a minimum torque
of 5 to 7 in-Ibs. to secure the wiring within the terminal block.
Only personnel who are experienced with field wiring should
perform these procedures.

WARNING—To prevent ignition of hazardous atmospheres, do
not remove the cover while circuits are alive. Under normal
conditions, the Scanner 2000 microEFM poses no hazard when
opened in a safe area.

*



Keypad Configuration & Controls

Remove the instrument cover to access the keypad. Each of the three keys are used for

configuration and operation.

The following illustration defines the functions of each key.

CONFIGURATION:
Move between menus
and menu selections

OPERATION:
View next parameter

27 NuFlo
Scanner 2000

microEFM

CONFIGURATION:
Change digits and

CONFIGURATION:

Save configuration
settings

OPERATION:
Save totals

simultaneously to view
time/date, temperature,
and battery voltage

other menu selections

OPERATION:
View daily logs

PRESS [ § +

simultaneously to access
Configuration menu

TO CONFIGURE THE INSTRUMENT....
Press the UP ARROW and ENTER buttons simultaneously to configure the following

« slave address .
- baudrate .
« dateand time

contract hour

plate size (if security
settings allow)

The following example demonstrates the steps
required to enter a slave address.

-—

SLANE

To Enter a Port 1 Slave Address:

Enter the Configuration
menu.

Press UP ARROW (LOG) and
ENTER (SAVE) simultaneously.

n ENTER

Locate the Slave Address
setting.

PORT 1 SLAVE ADDRESS will
appear in the lower display, and the
right-most digit in the top display will
begin blinking.

Enter the Slave Address.
(range: 1 to 65535,
excluding 252 through
255 and 64764)

Press UP ARROW (LOG) until the
correct digit is displayed.

Press LEFT ARROW (DISPLAY) to
select the next digit to the left.

Repeat using UP ARROW (LOG)
and LEFT ARROW (DISPLAY) to
enter all remaining digits.

Press ENTER (SAVE).

ENTER

MEASUREMENT SYSTEMS

CONTROL THE PARAMETER DISPLAY...
Press the LEFT ARROW (DISPLAY) button to
manually advance the display of param-
eters in the LCD window.
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VIEW DAILY FLOW LOGS....

Press the UP ARROW (LOG) button to

view daily logs. The two-digit log index
number to the left indicates the number
of days that have passed since the log was
recorded. A “1"” for example will display
yesterday'’s log value; a “2” will display the
log value from 2 days ago. Up to 99 daily
logs can be viewed using the keypad.

P

Volume — E G G

Log index —> |

(Days since log " - n

was createy : ,_E" / 5 Ll El
e

Date stamp

(MMDDYY)

EXTERNAL SWITCH OPTION....

The external control switch option lets you
control the display of parameters on the
LCD and view daily logs without removing
the cover of the Scanner 2000 microEFM.

«  Press and release the push-button to
view the next parameter in the LCD
window.

«  Pressand hold the push-button for
4 seconds to view the daily logs screen
(shown above). Then press and release
the push-button to view the next daily
log.

Up to 99 daily logs can be viewed from the
LCD using the keypad or external push-
button switch.
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Navigating the ModWorX Pro Interface

Main Display Screen

Dedicated button for quick and easy downloads

¥ Scanner 2000 Main Display - M-aWorX Pro 3.3.0
File Tasks Tools Help
“scanner 2000 - [s/n 3572]

Scanner 2000 Main Display Four task-based menus

simplify navigation

P

v Auto-Refresh

& Calibrate Inputs. | ©) Maintain Flow Run | @ Maintain Turbine

w Run Data  Turbine Datz
452.221 MCF/day Turbine 1 Flow Rate

The Scanner 2000 installation CD provided
with the instrument loads the ModWorX Pro
interface software for configuring and operat-

2223.94 BBL/day

Daily Total (est.) 451.796 MCF Turbine 1 Grand Total 614.817 BBL
Heating Value 1036.06 BTU/SCF Ing the Scanner 2000
Current Day Previous Day Current Day  Previous Day
'olume Flow X * i ol o . 5 . . .
Sk e ke Gl S S The Main Display screen (at left) is the control
ERy D6 il B il center for the Scanner 2000 and provides quick
| -oeTAs] DETAILS
— and easy access to the most commonly
Input Data .
g s 479 PSIG a performed tasks. From this screen, the user can:
DR P e S| o7 Bty olao = 600985 «  view real-time totals and flow rates, input
Process Temperature 54.71 DegF ‘a Temperature 76.00 DegF . .
Date/Tme Jun 18,2009 5:32:38 PH data, and system information

+ download data
« access configuration, calibration, and flow

run/turbine maintenance menus
mqum <o %‘ e COM4 3.3.0.400 <Port 2 Default> 6/18/2009 5:32 PM ° get qUICk GnSW@rS to taSk-SpeCIﬁC qUGSﬁOﬂS
\ Documentation for quick reference

with links to user documents

-.?;— Calibrate Inputs o Maintain Flow Run * Maintain Turbine

Process Temperature

Calibrate, Verify and
Set Zero Offset selections
available for each parameter.

Change Gas Composition
Change Steam Properties
Change Flow Coefficients
Change Avg. Pitot Tube

Calibrate Inputs: Maintain Flow Run: Maintain Turbine: Configure:
Differential Pressure Change Orifice Plate Change Turbine System Parameters
Static Pressure Change Cone Flowmeter Device ID

Change K-Factors

Date and Time
Communications
Security

Display

Archive

Alarm

Controls for all commonly performed tasks are conveniently grouped under four
menus near the top of the Main screen. Menus are named for the functions they
support: Calibrate Inputs, Maintain Flow Run, Maintain Turbine, or Configure.

Modbus Registers
Flow Run Setup
Turbine Setup
Inputs

Differential Pressure

Static Pressure

Process Temperature
Outputs

Digital
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Calibrate Inputs Menu

From the Calibrate Inputs menu, a user can calibrate differential pressure, static pressure, and process temperature. The user can load a
factory calibration, load a previous calibration, or enter new calibration points.

/_

ModWorX Pro E Click Acquire Point to enter a new

calibration point and enter the applied
calibration value at the prompt.

Or click Load Calibration From... to load
the data from a factory calibration or
previous calibration.

n Select the task you
want to perform.

Then select the parameter
Calibration Task you want to calibrate.

+ Calibrate (Multi-point)
Set Zero Offset
Verify

Input Parameter

7 Calibrate Differential Pressure - ModWorX Pro 2.0.0

« Eifferertial Pressure:

PARS )

Static Pressure File Tasks Tools Help
Eciunsy st m Scanner 2000 - Device Name - 3 F 3 Site Name
DOWNLOAD Y 2 : Field Name 5
Calibrate Differential Presgure st o s -
/ / Save Changes | | Extmaintenance Mode |
-
‘ Input Parameter  Differential Pressure
P Change Task
VA [ Calibration Task  Calibration
lick on Change Task - —

Click on Cha ge lask to New Calibration Current Calibration
selecta new parameter Calbration Working Units InH20 - Operator: None, Calbrated On
or a new calibration task. appied [ Mossred | Change (o 75 y | Aopied Weasred

! 0000 0783 0'39, Acquire Point

2 1500 15097 005

3 25.000 24.926 -0.04 Recalibrate Point

Clear Point
Clear M Pats Factory
Calibration
Load Calbration From.
Note Note

[ModWorX Pro

v

Live Value 17578 InH20 Measured Value 14973 InH20

B Click Exit

B The measured value n Click Save Changes to

Stabilty Fide Trend << |

can be viewed with or save the New Calibration Maintenance Mode

without a trend graph. values to memory. to resume live data

Repeat Step 2 to enter readings.

additional calibration

points.

Force Lock On Cancel
ModWorX Pro
Maintenance Mode
ModWorX Pro
— the device will

When a user enters a menu in which parameter changes

affect volume calculations, the Scanner 2000 is placed in
“Maintenance Mode.” This locks the input sensor readings at
their current values. When the user exits “Maintenance Mode,”
the inputs are unlocked.

| Al sensor inputs wil be locked at present values and
will remain locked until the user exits maintenance
mode.

Continue?
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Maintain Flow Run Menu

From the Maintain ModWorX Pro n E .
Flow Run menu. a Select the task you Enter new parameters in the fields
user can chan éan T provided.
) .g SR Or click on Copy From Current to load current
orifice plate size, parameters.
cone meter or O
averaging pitot [~ Bl Click Save Changes to save the new
tube parameters, Maintenance Task parameters to memory.
cone meter fe a C.tor S,  Change Plate (Maintain FlowRun 1o ModWorX Pro 1.0.0b2 / / m
steam properties, or Chaigs oo Conpostion f o e Va4
gas composition. O - Maintain Flow Run 1 / / B v @
SevoCrangea | [ Baveriemncemoss n . .
Tasks will vary with T M .C::ck Exit o
. aintenance Mode
the flow calculation J g — ;
h | ot == to resume live data
method used. / readings.
/ New Orifice Plate Parameters Current Orificf Plate Parameters
Click Change Task i i — -~ s
to select a new Reference Temperature. 66000 DegF Reference Temperature 80000 DegF
maintenance task, :::A:mﬂ:' ‘S:::: ‘Steel (304/316) * ::;M:‘:: Stainless Steel (304/316)
g TR TR
COM1 Administrator 11/15/2006 1:56 PM
Maintain Turbine Menu
From the Maintain Frvrs n E
Turbine menu, a Select the task you Select a new meter or enter a new
user can change the want to perform. K-factor using the fields provided.
K-factor or select Turbine Flowmeter Selection
a different turbine :
meter. 3 Click Save Changes to save
Maintenance Tak the new selections to memory.
The user can enter a
. = Change Turbine Flowmeter
linear K-factor or a s koot e / o)
multi-point calibra- = _ / L
tion factor (] to12 € ) comuon [Marinbairn Turbine Flowmgér 1 e {' @
points allowed). — [z ]! - n Click Exit
Maintain Turbine Maintenance Mode
7 armret | e e to resume live data
7/ New K-Factors Current K-Factors readmgs.

e e
Click Change Task to == == ity o ==
1 247,990 926,065 Linear K-Factor
select a new turbine 2 415450 sonsie| (& Mgt Foctors
meter or a new : ot v Linear K-Factor
maintenance task. 900.0000
pulses/GAL

Note Note

comi <Port 2 Defaul> 8/28/2007 11:52AM




Configure Menu

MEASUREMENT SYSTEMS

From the Configuration
menu (right), a user can access
every setting required to

Siscannas 2000 Contguratin anu_ odWorXrio 10,002

The Configure Flow Run 1 screen below

Be Do Toos e

2000 - Device name

0 Dowaos Scanner 2000 Configuration Menu

perform the initial setup for
the Scanner 2000.

Devves dentheation

n Set the instrument date and
time.

E Establish archive settings
« parameters to be logged
« contract hour
- interval period for saving logs

Bifforential Prescure

SRR v |tk it i Wi
Dere

——— —— -

shows configuration settings for an
AGA-3 gas run. Required parameters will
vary, depending on the flow calculation
method selected (step 6).

For information on configuring a steam
flow run, see the ModWorX™ Pro User
Manual.

If a liquid turbine input will be used in
addition to a compensated gas run, click
on Turbine Input 1 for configuration
options.

111672008 208 PM.

B Configure flow run
parameters (as shown below).

7 Configure Flow Run 1 - ModWorX Pro 2.0.0

m\

Fle Tasks Teols Help

e -

[ Scanner 2000 - Device Name

Configure Flow Run 1

Location Name

Information

Flow Run Name

n Set the calculation period.

B Set the units of measure- —/

ment used for volume and rate.

B Click “Change” to select the flow

Volumetric Units
Display Unit:

Rate Unt

Mass Units

Diplay Unic (Ceat

Calculation Parameters

Calculation Period

/ Rate Damping Factor

Energy Units
Display Ut

Refresh | [ erly [oc | [ coneel |

Lmin [ea

= o[+ tiodanping

MMBTU [ Ear

Flow Rate Calculation

calculation method and fluid property
calculation method to be used.

Click “Change Plate” to —

specify plate parameters.

n Specify pipe parameters. —

_/

n Enter base conditions
specific to the location.

Plete Material Stainless Steel (3043
Flate Model Nurber

Plate Serial Number

Pipe

Pipe Size (3 inches

Pipe Material Carbon Steel -

Tap Type. Flange Tapped

Calculation Method AGA-3 Chenge | Wet Correction  No wet correction
Input Assigaer®nts  Calirate Inputs Base Conditions
rce Integroted Sensor Base Tempersture 60,0000 g
—_—
‘ Base Pressure 14,7300 o
- Dspherk Pressure )
Orifice Plate  thange Plate
>, Changed On: 03/18/2007
value Control
100 inches
Low Pressre Cutcff 1o InH20
RgsefCnce Temperature 650000

Flow Run Accumi

‘Accumulation Method

ulation
Gas Phase Only

Fluid Prr perties

fuistion Method AGA-8 Detail Change

AN

Calculation Parameters

Caleulation Interval J

Gas Composition
Operator: <Port 2 Defaulk >, Changed,

Analysi Ref. Mo,

Reference Cony Uniced States (14.73 psi, €0F)

m Click “Change Composition”
to specify the gas composition.
(Percentages must total 100%.)

m Click OK to save the new

Caleulated
peckic Gravity Calculated

Viscosity* 0.010268

Isentropic Exponent* 13000

Gas-Liquid Fraction (o wet gp

0.010263 ¢
Mole %

1.3 2nd viscosity of

Constituent

selections to memory.

Constituent

Fluid Properties Calculation Method

Natural Gas Steam Liquid
+ AGA-8 Detail 797 Generic
AGA-8 Gross IF-97 with James correlation API-2540
Flow Rate Calculation Method
O Averaging Pitot Tube (Annubar®)
Cone - Spool
Cone - Wafer
AGA-7

150-5167 - Orifice

Wet Correction Method

+ No wet correction

Mole %

0595 r-Octane (r-C8)
Nirogen (2) [ frienane (v-C5)
Hethane (C1) %6522 Decane (n-C10) Flow Run Accumulation Method
Ethane (C2) 18186 Oxygen (02) + Gas Phase Only
Propane (C3) 0.45% Carbon Monaxide (CO)
Butane (n-C4) 0.1007 Hydrogen (H2)
Butane (i-C4) 0.0977 Hydrogen Sulfide (H25)
nePentane (n-CS) 0.0324 ‘Water (H20) — —
i-Pentane (CS) 0.0473 Helium (He) oK ‘ 1 Cancel
nHexane (neC6) 0.0864 Argon (4) I
n-Heptane (n-C7) 0.0000 ToTAL 100.0000
Note

CYTTTETIoRTgl <ok Seare | Sofware Manual | Hardwara Manas
{ e e——
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Download Screens

L ——— el To download data, Slmp[y press
Ele Tasks Toos Hep
‘ @ the Download button and
Scanner 2000 Main Display -
n select the range and type of
Click on the red enites “*| files to be downloaded. Dail
Download button to it K il W it i i i Y
and interval logs can be viewed
wnl I B Flow R i :
download log data or printed as a table or a trend
Flow Rate 452221 MCF/day Turbine 1 Flow Rate 2223.94 BBL/day
Daly Total (est.) 451,796 MCF Turbine 1 Grand Total 614.817 BBL graph
Healng Vale 1036.06 BTU/SCF .
ModWorX Pro
urrent Day  Previous Day
Volume Flow 81.2956 533.521 BBL
Mass Flow
Energy
‘Select the range of log recards to download [ oevaxs )
——] + Download New Records Only
E / ] e a—— B —— Each log type and setting type is
Select the range of PO T st ity s nckad b the dovrond 7600 DegF displayed under a separate tab.
un 18, 2008 5:32:38 PM
data, the type of logs, < iaig
and any additional Sleciio b /7 Device Repoits - ModWoiX Pro 1.0.0b3 7 m
settings to be included Solect additional device data ta include in the download T——
. . Configuration Settings Scanner i
in the report. Then click w iy 0 Device B ports ‘ g
Download NOW Holding Registers Data Snapshot < -
==
© oovosition pr— Daily Logs | IntervalLogs | EventLogs | Alarm Logs | Configuration | Calibration | Snapshot
L Sort Order ~ Fiter
Lokl [Defauit (s downioades) ~| = StartDate End Date ooy
S | romenn M | Pressire’ | essies | tompersaws | mewmms | UETE s
Emotins 73 11202006 10:12:00 0.0000 0.6387 14330 526551 0.0000 L
0 vzaases eoan couns s asss e soano “
B o e — — —
Downloaded data will appear in e 1% vzwawes osan nams s oo o
bl h Click fth = - 7 11202006 10:16:00 04020 119788 149588 995126 00000 o
atavle as shown. Click one of these St i i G e e &
. 0 vizaes eean wand s Tasws oo “
bUttOnS to' 81 1120 01013 ALTan 149503 60.0000 [
+  exportdata e ik e e R = =
+  print the tabular data o i S e s i At
+  viewand/or print a trend graph s R S i e o =
ivasaves eznan Fr) o s o .,
Export formats: i s — 5 s = ey v
o 1 vizazees oean oz 2 o s coamo w
. - 2 vzaaes ovan o aase b s soao u
cfx (Flow-Cal®) —
.ANA, .VOL, and .EVT (PGAS®) s TR T TR R e -
pdﬁ .X/S, .I’l’ﬁ sV, and .html CoM1 Adrinisrator 11/21/2006 330 AM

JView Trends

Pt Bport - cone

n The trend view offers two methods
of navigation:

Doily Log Trends _incerval Log Trends

(1) Use the scroll bar to move the trend

View all downloaded data

Enable Al Disable All Set Time Aoas Range Zoom Out Time fuis Zoom In Time Asas. Reset Time Aas Ilne Ieft Or rlght. The data polnt that In_
(gray box shows range of data  |#==== LB . ; : .
displayed in bottom graph) e tersects this vertical record index (white
Ispiayed i grapn). | e il dotted) line marks the record being
s . read; the values of all parameters in the
Select the parameter |a™"="™" 7 1 record appear in the table at left. Values
you want to view. - Koan e, in the table update automatically as the

Value: 12,110 MCF intersecting data point changes.

(2) Move the mouse to guide the
cursor along the trend line. The cursor
will snap to the nearest data point. The
corresponding parameter, date and
time stamp, and parameter value will
appear in a pop-up box on the screen.

3/20/2007 6:24:30 P11
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