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Important Information

Symbols and Terms Used in this Manual

WARNING This symbol identifies information about practices or circumstances that can
lead to personal injury or death, property damage, or economic loss.

Caution Indicates actions or procedures which if not performed correctly may lead to personal
injury or incorrect function of the instrument or connected equipment.

IMPORTANT Indicates actions or procedures which may affect instrument operation or may lead to an
instrument response which is not planned.

Note Indicates additional information about specific conditions or circumstances that may affect instrument operation.

Technical Support Contact Information
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Houston, TX 77079
+1-866-773-6742
sensiaglobal.com
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ModWorX Pro Section 1

Section 1 - Getting Started

Installing the Software

The NuFlo* ModWorX* Pro interface software allows a user to configure the Scanner, calibrate inputs, download logs,
and view data in a table or a trend graph. The software is available for download from http://www.cameron.slb.com/flow-
computers. From this website, click on Scanner Model 2000 Flow Computer, scroll down to the “Software” section on
the right of the screen, and click ModWorX Pro Software to download the program.

To install the software,

1. Browse to the “modworx-pro-software.zip” folder on your computer, right-click, select Extract All, and select a
location where the folder should be unzipped.

Note To go immediately to the unzipped folder, check the box next to “Show extracted files when complete.”

2. Click setup.htm to access the software installation options.

Note Internet Explorer is required to install software from the Scanner Software Installations screen. To use a different
browser, start Windows Explorer, browse to the location where the setup files were unzipped (or the CD drive),
open the Install folder, and double-click on setup.exe.

Click Install ModWorX Pro to initiate installation.

4. Follow the onscreen prompts, editing the program filepath if desired. By default, program files will be stored at C:\
NuFlo\ModWorX Pro 4.3.0\.

5. Edit the data logs folder filepath, if desired, at the prompt provided. By default, data logs will be stored
at C:\NuFlo Log Data\ModWorX Pro\Field_Name\Site_Name\Device_Name_Timestamp. MWorX
sdf.

6. When the installation is complete, a ModWorX icon (shown at right) will appear on the desktop. A ‘

Installing the NuFlo USB Adapter

Users who wish to connect to the Scanner using an external USB port must first install the NuFlo USB Adapter driver on
their computer. The required driver is provided as part of the ModWorX Pro software download.

IMPORTANT The USB adapter should not be connected to your computer during driver installation.

To access the driver installation file, click setup.htm from downloaded ModWorX Pro Software folder. Click Install
USB Driver to install the NuFlo USB Adapter driver.

Driver installation instructions are also included in the ModWorX Pro readme file. The readme file can be accessed from
the Start menu (Start>Programs>NuFlo>ModWorX Pro 4.3.0>Documents>ReadMe.htm).

Connecting to the Scanner

IMPORTANT Before attempting to run the interface software, verify that the Scanner is connected to a
computer with an RS-485 to RS-232 converter or a NuFlo USB adapter (see the appropriate
Hardware User Manual for details). The NuFlo USB adapter is standard with all Scanner
2200 EFMs.
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Connecting via USB

A customer-supplied universal USB cable is required to connect the NuFlo USB adapter to a computer. Windows XP us-
ers will see a Found New Hardware Wizard dialog displayed the first time they connect the Scanner to the computer. Fol-
low the instructions in the NuFlo USB Adapter Installation Guide to complete the installation of the NuFlo USB adapter.
Other operating systems may not require this step. The NuFlo USB Adapter Installation Guide can be accessed through
the ModWorX Pro Help menu.

Running ModWorX Pro

1. Click the ModWorX desktop icon, or select Start>Programs>NuFlo>ModWorX Pro 4.3.0>ModWorX Pro
4.3.0. The Welcome screen will appear (Figure 1.1).

File Tasks Tgels Help

27 NuFio

NModWor>X Pro

Werdion 4.3.0
g LEEE P HFOEES P
Figure 1.1

2. Click Connect. The Connection Settings screen will appear (Figure 1.2).

Note If prompted to select a COM Port, see Changing Connection Settings, page 7 for more information.
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3. Choose a Connection Method from the dropdown list.

—  Express Connect — recommended for single instruments. The software automatically connects to an instrument
without a slave address or baud rate provided.

IMPORTANT If multiple devices are daisy-chained together in a network, do NOT select the “Express

Connect” connection method.

— Discover Device — recommended for multiple-instrument networks when the slave address or baud rate is not
known. When the software attempts to connect to a Scanner, it will compile a list of instruments on the network,
and the user then chooses a device from the list (Figure 1.3, page 3). A Search Now button will appear, al-
lowing the user to perform a new search for additional connected devices, if desired. The devices are ordered by
slave address, with the lowest address at the top of the list. If two or more devices have the same slave address
and baud rate, the Change Device Parameters button allows a user to select a new slave address and/or baud
rate for any detected device without leaving the Discover Devices dialog (Figure 1.4, page 4).

—  Specify Parameters — recommended for multiple-instrument networks when the slave address and baud rate is
known. The user enters the instrument’s slave address and baud rate, and adjusts the time-out setting, if neces-
sary. (Time-out is the length of time the software will search for the instrument before giving up and generating
an error message.) The user may also enter the number of retries desired before a connection attempt is termi-

nated.

o~ - - ~
ModWorX Pro &)
3 Devices Found
Address Model Serial No. Baud Rate | Firmware Ver | Reg Table
i1 Scanner 2000  0-4098 9600 3.55 14
: 2 Scanner 2000 0-4095 9600 3.55 14
a3 Scanner 2000  0-4085 9500 57 14
E Change Device Parameters J Connect I | Cancel
Figure 1.3
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ModWorX Pro

Change Device Parameters

Device Serial No.: 00

Baud Rate: 19.2kbaud v

Lo ][ o |

Figure 1.4

4. On initial login, the system will automatically connect to the Scanner using default security permissions (full ac-
cess). The “Use default permissions of connected device port” checkbox (shown in Figure 1.2, page 2) will be
checked. No user name or password is required for login.

If individual security controls are implemented, the default permissions setting must be changed to “no access,” and
users will instead login with a user name and password. If the “Use default permissions...” checkbox is checked,
deselect it to enter a user name and password (Figure 1.5).

5. [Ifindividual user security controls are implemented, the user name and password will be saved by default when a
user logs out of ModWorX Pro, eliminating the need to re-enter the information with each login (note the “Save
User Name and Password between Sessions” checkbox). If this password save feature is not desired, remove the
check from the checkbox.

Yelcoame - Wudek Bie 5.0 = " e |
P el - WudiVe B30 pre— R

File Tasks Tools Help

Connection Settings

Connection Method

Selectmethod
|Examess Cormect

mmnmman:;m-m;g.
Connection Rarameters

St Address:

Bl Rale; O baud  +

Temeout (ma): 1000

Relies

User Name.
3 Use these setlngs o sutomatcally conmect next me

Password

] Sae Eware | ComedNow |

oMz #3.0.593 W1L2018 10:05 A4

Figure 1.5

6. If you will use the same connection method each time you connect to the device, select the “Use these settings to
automatically connect next time” checkbox at the bottom of the screen (Figure 1.6, page 5). The software will
attempt to connect to the device without prompting the user to select a connection method.

Note Connection settings can be changed on the Connection Settings screen shown above or in the Tools menu (Op-
tions submenu, Connection screen). See Appendix A - Tools Menu for details. For information about setting up
and changing security settings for individual users, see Software Interface Security, page 34.

7. Click Connect Now to connect to the Scanner.

4
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8. If the date and time setting in the Scanner differs from the date and time setting in your computer by more than
14,400 seconds (or other threshold specified by the user), the software will prompt you to synchronize the device
date and time with the computer date and time. Click Yes to synchronize the instrument date and time with your
computer (Figure 1.7, page 5). The default threshold is set at 14,400 seconds (4 hours) to prevent undesired
prompts when traveling between time zones.

See Appendix A - Tools Menu for detailed instructions on changing the setpoint for the time synchronization prompt.

Conmection Method

EelectMethod

Exprews Carnext - Peutomatcaly Sonnest 10 i Bnghe device mihout
kg its slarve ackdreas or baud ratr settngs.

7] e ciefait pesmasasors of conmeched desce port

Liser Name
] Live these setings o syiomatcaly cormect next bme:

Pasmeord

Sarve L

Connaes Now

COM2 410480 IDFEISH058 107 AM

Figure 1.6

Confirm

The device time differs from the
computer time by more than one day.
Set the device time to computer time
now?

Figure 1.7

Troubleshooting a Connection Failure

A connection failure can be caused by a mechanical problem or incompatible software communication settings. A review
of the following checkpoints may help a user to detect and correct a problem. If technical assistance is required, contact a
Cameron technician using the information provided in the ModWorX Pro Help>About screen.

Mechanical Checkpoints

e Are the connections between your computer and your RS-485 or NuFlo USB adapter secure?

e Are the connections from your adapter to the Scanner secure?

* Is the polarity of the wiring from the converter to the instrument correct? For wiring diagrams, see the Quick-Start
Guide or Hardware User Manual for your Scanner model.

e Is the Scanner receiving adequate power, and are the power connections secure?
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Software Checkpoints

e Are the slave address and baud rate correct?

If you are using a radio link, a virtual COM port, or an Ethernet serial converter, ensure that the baud rate set in
the device is supported by the intermediate link.

If you have a long wiring network, have many devices on your network, or have line noise, try a slower baud
rate to achieve reliable communication to your devices.

Note

If you change the communications parameters (slave address, baud rate) of the Scanner from the instrument
keypad, the ModWorX Pro software will not detect the change instantaneously. Return to the Welcome Screen
and reconnect to the device.

e Is your computer network speed too slow for the communication setting defaults? If the software repeatedly fails to
connect to the Scanner, consider the following adjustments. To locate these settings, click on Tools in the task bar at
the top of the screen, choose Options..., then choose Communications.

Change the number of retries allowed (‘3 is the default). If the program does not receive a valid response from
the device within the specified time-out period, the program will automatically resend the message a number of
times before finally reporting a communications error. By default, the program will re-attempt each communica-
tion two times before it gives up. To increase the number of retries, increase the value in the Number of Retries
field in the Communications section of the Program Options dialog. Line noise can corrupt messages exchanged
between the program and the device, and increasing the number of retries can improve the chances of a success-
ful connection.

Change the time-out period (5000 msec is the default). Depending on your computer’s hardware and software
characteristics and the characteristics of your device network, the default time-out period may be too short. To
extend the time-out period, enter a higher value in the Time-out Period field in the Communications section of
the Program Options dialog. If the program does not receive a valid response from the device within the speci-
fied time-out period, the program will automatically resend the message a number of times before finally report-
ing a communications error.

To increase the time that the program waits between consecutive Modbus commands, increase the Presend
Delay value in the Communications section of the Program Options dialog.

Your RS-485 adapter may require that the RTS line of the COM port be toggled to control the direction of data
flow for transmit and receive. If so, ensure that the “Toggle RTS line” option is enabled in the Communications
section of the Program Options dialog. Alternatively, if you are connected to a modem device on your COM
port that requires the RTS line be used in the standard way for RS-232 flow control, the “Toggle RTS line” op-
tion should be disabled.
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Changing Connection Settings

Users are prompted to select a connection method the first time the software is run. To change the communications port,

a user can choose Select COM Port from the Tools menu (Figure 1.8) in the task bar at the top of the screen.

Tasks Help

View Modbus Heolding Registers

Modbus Master Data Detail...

View All Modbus Registers  Shift+Ctrl+R

Manage Configuration...
Clear Flow Totals...

Clear Memory...

Copy EEPROM To File...
Create Archive Partials
Change Power Saving Mode...
Reset User Security...

Modbus Statistics

Select COM Port...

Options... Shift+Ctrl+0

Figure 1.8

A Select COM Port dialog will appear, with COM1 displayed as the default serial port (Figure 1.9). Select a new COM
port from the dropdown menu and click OK. If the NuFlo USB adapter is in use, the COM port will appear as “NuFlo

USB Adapter.”

ModWorX Pro
Select COM Port

Figure 1.9
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To change the connection method, a user can select Return to Welcome Page from the Tasks menu (Figure 1.10) in the
task bar.

a Secanner 2000 Main Display - ModWorX P
Eile | Tasks | Tools Help

Return to Welcome Page
Calibrate Inputs
Maintain Flow Run
Maintain Turbine
Configure

Download...

View Device Reports

Refresh 5

Figure 1.10

See Appendix A - Tools Menu for detailed instructions on changing the communications port, adjusting the time synchro-
nization prompt, changing connection methods when the auto-connect feature is enabled, and changing other settings.
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Section 2 - Navigating the Interface

Main Display
The Scanner Main Display screen appears immediately upon connecting to a Scanner (Figure 2.1). This screen is the

central hub of the software interface - the point from which a user can view real-time data and access menus for all com-
monly performed tasks.

Note the navigating window centered at the top of the screen. This window, which changes to identify the screen in view
at any given time, is displayed on nearly all screens in the interface, and allows users to navigate in and out of menus
with ease. It also allows users to quickly verify the connected device by the user-assigned name, serial number, site, field,
and/or location.

Navigating window

| 7 e 2100w M Geplay - Mo ork Pro .30
Fir Ieks T2 ™
scanner 2100w - Device name [3/n 1441792) site name
Log download button e Scanner 2100W Main Display el
Eefreh | v AutoRsfieih
Taskcbased menus —————~ RN KON
Floy | x
Fiovy Rals 352,687 MCFiday
Current data —®  oaly o (et 329174 MCF
Heating Vale 1036.06 BIU/SCF
Current Day Previous Day Current Day  Previous Day
Vioksme Fiow 0.228593 0 HCF Turbine 1 Volume Fow 0.0056713 0 B8L
Mass Flow 10.1645 O LBM
Enérgy 0.236835 0 MMBTU
[ s |
Static Pressure 622 PSIG il = ]
Differential Pressure 164.62 InH20 ] 10.29/ 1057 ¥
Process Temperature 60.00 Deg F ] 7211 DegF
T 26, 2018 11:37:49 AM
1520 mA
83.00/97 %
- [ oFra s
User documentation —
COMI 43040 <ot Defmits HRE015 11,37 44

Computer COM port—/ User—/
(click for connection settings)

Figure 2.1

If an optional expansion board is installed in a Scanner 2000 or Scanner 210x, the Main Display screen will display live
readings of expansion board parameters including an additional turbine input, two analog inputs, and an analog output, as
shown in Figure 2.2, page 11.

If a Scanner 2200 is installed, the navigating window will display “Scanner 2200 Main Display” (Figure 2.3, page 11).
The Scanner 2200 combines the inputs/outputs standard to the Scanner 2000 and the expansion board inputs/outputs on
a single board. Therefore, the Main Display will display live readings for all of these parameters, without the use of an
expansion board.

10
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File Tasks Tools Help

Scanner 2100w - Device name [s/n 1441792]

Scanner 2100W Main Display

0 DOWNLOAD

Location name

Site name
Field Name

Refresh || Auto-Refresh

£ Celbrote lnpies | (©) Mainain Flow un | §) Vintan Turbine | @) Neroo- £10 | 2) Confure |

Flow Run Data Turbine Data
Flow Rate 352.687 MCF/day Turbine 1 Flow Rate 7 BBL/day
Expansion board Daly Total (est.) 317.173 MCF Turbi d Total 4.52234E006 BBL
arameters Heating Value 1036.06 BTU/SCF Turbine 2 Flow Rate 0 BBL/day
p X = Turbine 2 Grand Total, 0 BBL
(Clrcled) Current Day  Previous Day Current Day  Previous Day
Volume Flow 45.3104 352.687 MCF olume Flow 0.902952 7 BBL
Mass Flow 2014.74 15682.3 LBM Jurbine 2 Volume 0 0 BBL
Energy 46.9442 365.404 MMBTU
DETAILS
Input Data B System Data B
Static Prassure 6.22 PSIG - Aarms .
Differential Pressure 164.62 In H20 al Supply / Battery Voltage 10.28/10.55 V
Process Temperature 60.00 Deg F ) Temperature 71.67 DegF
Analog Tnput 0.00 inches - Date/Time Oct 26,2018 11:05:48 AM
< Analog Input 2 56.24 DegF &l Analbog Output 1520 mA
Smart Battery / Health % 83.00/97 %
a DETAILS
User Manuals |
comM2 4.3.0.490 <Port 1 Default> 10/26/2018 11:06 AM
Figure 2.2
File Tasks Tools Help
Scanner 2100w - Device name [s/n 14417921 site name
. . . L Field N
Navigating window - Scanner 2100W Main Display oo fene
identifies Scanner
Refresh Auto-Refresh
model
%2 Calibrate Inputs © Maintan Flow Run % Maintain Turbine _
Flow Run Data Turbine Data
Flow Rate 352.687 MCF/day Turbine 1 Flow Rate 7 BBL/day
Dally Total (est.) 317.173 MCF Turbine 1 Grand Total 4.52234E006 BBL
Heating Value 1036.06 BTU/SCF Turbine 2 Flow Rate 0 BBL/day
Turbine 2 Grand Total 0 BBL
Current Day Previous Day Current Day  Previous Day
Volume Flow 45.3104 352.687 MCF Turbine 1 Volume Flow 0.902952 7 BBL
Mass Flow 2014.74 15682.3 LBM Turbine 2 Volume Flow ] 0 BBL
Energy 46.9442 365.404 MMBTU
DETAILS DETAILS
Input Data B
Static Pressure 6.22 PSIG al | |
Differential Pressure 164.62 In H20 L] Supply / Battery Voitage 10.28 /10.55 V
Process Temperature 60.00 DegF - Temperature 7167 DegF
Analog Input 1 0.00 inches - Date/Time Oct 26,2018 11:05:48 AM
Analog Input 2 56.24 DegF al Analog Output 15.20 mA
Smart Battery / Health % 83.00/97 %
CETAILS
User Manuals |
COM2  43.0.40  <Port1Defauit> 10/26/2018 11:06 AM
Figure 2.3

]

[55m]

@
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From the Main Display screen, a user can:

e Download logs
e Access task-based menus for

— Calibrating inputs
—  Changing flow run parameters
—  Changing turbine parameters

—  Configuring system parameters, setting up a flow run or turbine run, and configuring inputs and outputs

*  View current data
e Link to user documentation

—  Quick-start Guide (a basic reference to installation, wiring, calibration and configuration)
— Complete hardware manual

—  Complete software manual

e Access connection information and user security settings from the status bar at the bottom of the screen

Log Downloads

The red Download button allows a user to download log data and device settings for viewing onscreen, printing, or ex-
porting. A Download Device Data screen will appear. From this screen, a user can select:

e The range of logs to download (new records only, or all records)

e The log types to include (daily, interval, and/or event)

e Additional data to include (configuration, calibration, holding registers)
See Section 14 - Downloading and Exporting Logs for detailed instructions.

Task-Based Menus

The four gray menu buttons provide direct access to the controls for calibrating and configuring the Scanner for specific
needs (Figure 2.4, page 13).

o Calibrate inputs—calibrate all input parameters from one screen

*  Maintain flowrun——change plate or cone parameters, change gas composition or steam properties, change generic
liquid parameters or change MPMS liquid parameters, change a meter factor or flow coefficient (selections vary, de-
pending on flow run configuration)

* Maintain turbine—change a turbine flowmeter, change a K-factor

*  Configure—configure basic system parameters (such as time/date and archive setup), as well as flow run, turbine,
and input parameters

12
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7% Scanner 2100W Main Display - ModWort Pro 4.3.0
Dis
File Tasks Tools Help
scanner 2100W - Device name [s/n 1441792] site name
ol

e DOWLOAD Scanner 2100W Main Display bl e

Location name
| Refresh | [v] Auto-Refresh

&% Calibrate Inputs © Maintain Flow Run | & Maintain Turbine | 4% Man
- = =

Flow Rate 352.687 MCF/day Turbine 1 Flow Rate 7 BBL/day

Daiy Total (est.) 317.173 MCF Turbine 1 Grand Total 4.52234E006 BBL
Heating Value 1036.06 BTU/SCF Turbine 2 Flow Rate 0 BBL/day
Turbine 2 Grand Total 0 BBL
Current Day Previous Day Current Day  Previous Day
Volume Flow 45.3104 352.687 MCF Turbine 1 Volume Flow 0.902952 7 BBL
Mass Flow 2014.74 15682.3 LBM Turbine 2 Volume Flow ] 0 BBL
Energy 46.9442 365.404 MMBTU

Static Pressure 6.22 PSIG Alarms ||

Differential Pressure 164.62 In H20 &l Supply / Battery Voltage 10.28/10.55 V
Process Temperature 60.00 DegF - Temperature 7167 DegF
Analog Input 1 0.00 inches - Date/Time 0ct 26,2018 11:05:48 AM
Analog Input 2 56.24 DegF &l Analog Output 1520 mA
Smart Battery / Health % 83.00/97 %
DETALS
| Device tncerface (AR
coM2 4.3.0.430 <Port 1Default> 10/26/2018 11:06 AM
Figure 2.4

Current Data Display

The Main Display screen displays real-time data for monitoring the operation of the Scanner in four grids: Flow Run
Data, Turbine Data, Input Data, and System Data. If an optional expansion board is installed in a Scanner 2000 or Scan-
ner 210x, these grids will also display data for a second turbine input, two analog inputs and an analog output. If a Scan-
ner 2200 is installed, data for the complete range of inputs and outputs will be displayed without an additional expansion
board.

Units

The units of measurement displayed are read-only from the Main Display screen. Units for system parameters such as
heating value and device temperature, are displayed in US Standard units by default, but these settings can be changed to
metric units.

To change from US Standard to metric units, or vice versa, click on the Tools button in the task bar at the top of the
screen, and select Options from the dropdown menu. The units selection is on the General tab. The values will automati-
cally convert to the new unit selection.

Other units for measurement parameters such as volume, mass, energy, differential pressure, etc. are specified by the user
during the configuration process and can be changed in the Configure menu. These settings are discussed in Section 3 -
Configuring System Parameters.

Refresh Options

To manually refresh the values displayed on the Main Display screen, press the Refresh button near the top of the screen.
To enable the automatic refreshing of values, click the Auto-Refresh checkbox.
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Diagnostic Indicators

Color-coded diagnostic indicators are provided for input parameters, as well as for configured alarms (Figure 2.5).

File Tasks Tools Help

e DOWNLOAD

| Refresh | [7] AutoRefresh

Flow Rate

7, Scanner 2L00W Main Display - Modivorx Pro 4.3.0

&% Calibrate Inputs © Maintain Flow Run | & Maintain Turbine {

scanner 2100w - Device name [s/n 1441792]

Scanner 2100W Main Display

site name
Field Name
Location name

Turbine 1 Flow Rate

—

@

352.687 MCF/day 7 BBL/day
Daily Total (est.) 317.173 MCF Turbine 1 Grand Total 4.52234E006 BBL
Heating Value 1036.06 BTU/SCF Turbine 2 Flow Rate 0 BBL/day
Turbine 2 Grand Total 0 BBL
Current Day Previous Day Current Day  Previous Day
Volume Flow 45.3104 352.687 MCF Turbine 1 Volume Flow 0.902952 7 BBL
Mass Fow 2014.74 15682.3 LBM Turbine 2 Volume Fow 0 0 BBL
Energy 46.9442 365.404 MMBTU
DETALS |
Static Pressure 6.22 PSIG a Aarms -
Differential Pressure 164.62 InH, - Supply / Battery Voltage 10.28 (P55 V
Process Temperature 60.00 Deg - Temperature 71.67 DegF
Analog Input 1 0.00 inches - Date/Time Oct 26, 2018 11:05:48 AM
Analog Input 2 56.24 DegF = Analog Output 15.20 mA
Smart Battery / Health % 83.00/97 %
(D=vice tot=risc ECLLTLD)
l com2 4.3.0.490 <Port 1 Defauit> 10/26/2018 11:06 AM
Figure 2.5

Input Data

The diagnostic indicator in the Input Data grid is activated (turns from green to red) when communication to an input
device is lost or the device reading goes outside the user-specified range. When an override value is set for an input pa-
rameter, a lock symbol appears in combination with the diagnostic indicator. The override setting can appear with either
a green or red indicator. Indicators may include the following symbols:

status is OK (no warnings)

input value is overridden

input is functioning, but sampling period is set to zero
(no calculations are being performed)

failure to receive valid input; input value is overridden

failure to receive valid input—due to a broken RTD wire,
for example—or parameter value exceeds input maxi-
mum or minimum range by 500%

parameter value exceeds input range maximum by 20%
or more (up to 500%)

parameter value exceeds input range minimum by 20%
or more (up to 500%)

For a detailed view of input parameters and their diagnostic status, press the Details button in the Input Data grid. The

Input Data Detail screen will appear.

14
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Input Data Detail

The Input Data Detail screen (Figure 2.6) displays current values, as well as current day, previous day, current interval,
and previous interval averaged values for each input parameter. The status of each parameter is indicated by the diagnos-
tic indicator next to each parameter and the text description in the right column.

Note If an optional expansion board is installed in a Scanner 2000 or Scanner 210x, the Input Data Detail screen will
display the operational status and live values for two analog inputs. If a Scanner 2200 is installed, this informa-
tion will be displayed without an additional expansion board.

ModWor¥X Pro [
Current Current Previous Current Previous
Unit Yalue Day Day Interyal Interval Status
Shatic Pressure PSIG 110 67,3805 a 67.3895 0 OVERRIDDEN
D oiferectial Pressure InH2O 160897 155.14 150 155.14 150 oK
B8 rrocess Tenperature DegF 0 60 316867 60 39.1656 FAILED
=
Figure 2.6

Note To clear an override or make other input configuration changes, click on the Configure menu on the Main Dis-
play screen and choose the appropriate parameter from the Inputs section. See Section 6 - Configuring Inputs,
page 68 for more information.

System Data

The diagnostic indicator in the System Data grid is activated when the value of a parameter that has been linked to an
alarm exceeds a user-specified setpoint in the alarm configuration. If one or more configured alarms is active, a red
diagnostic indicator will appear in the System Data grid (Figure 2.7, page 16). If no alarms are active (or no alarms

are configured), a green diagnostic indicator will appear in the System Data grid. If the smart battery is installed, then
the system data screen will show the smart battery capacity (“Battery %) and health (“Health %”) (in Figure 2.7, page
16).

Note Replace the smart battery if it's battery health (“Health %”) drops to 80% or below.

15
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7 Scanner 2100W Main Display - ModWor Pro 4.30
File Tasks Tools Help
scanner 2100W - Device name [s/n 1441792] site name 7
DOWNLOAD ] 0 Field Name X
Scanner 2100W Main Display e R
| Refresh ‘ [v] Auto-Refresh
&5 Calibrate Inputs © Maintain Flow Run | &% Maintain Turbine | & Vianage PID
Flow Rate 352.687 MCF/day Turbine 1 Fow Rate 7 BBL/day
Daily Total (est.) 317.173 MCF Turbine 1 Grand Total 4.52234E006 BBL
Heating Value 1036.06 BTU/SCF Turbine 2 Flow Rate 0 BBL/day
Turbine 2 Grand Total 0 BBL
Current Day Previous Day Current Day  Previous Day
Volume Flow 45.3104 352.687 MCF Turbine 1 Volume Flow 0.902952 7 BBL
Mass Flow 2014.74 15682.3 LBM Turbine 2 Volume Flow 0 0 BBL
Energy 46.9442 365.404 MMBTU
DETAILS
Static Pressure 6.22 PSIG B Aams ]
Differential Pressure 164.62 In H20 - Supply / Battery Voltage 10.28 /P55 V
Process Temperature 60.00 DegF . Temperature 7167 DegF
Analog Input 1 0.00 inches E Date/Time Oct 26,2018 11:05:48 AM
Analog Input 2 56.24 DegF ‘al Analog Output 1520 mA
‘Smart Battery / Health % 83.00/97 %
(Device Inc=rface (ECRUL
COoM2 4.3.0.490 <Port 1 Default> 10/26/2018 11:06 AM
Figure 2.7

For a complete list of configured alarms and the status of each, press the Alarms button in the System Data grid. The
Alarm Data Detail screen will appear. Alarms can also be downloaded for viewing in a report. See Section 14 - Down-

loading and Exporting Logs for more information.

The supply and battery voltage is also displayed in the System Data grid. The supply voltage is the voltage supplied to
the Scanner via the external power or analog output terminal blocks on the backplate board. The battery voltage is the

measured voltage supplied by the battery (either lithium or smart battery).

The values will vary, depending on whether the Scanner is powered by the battery option (lithium or smart battery) only,
by external power or loop power only (Scanner 2105 only), or by external power or loop power (Scanner 2105 only)

with a battery option as a backup power source.

Table 2.1—Supply and Battery Voltage Measurements

Supply Voltage Battery Voltage

Lithium Battery Only 0VvDC 6.5t0 7.5VDC
Smart Battery Only 0VvDC 9.5t010.7 VDC
External Power Only (voltage rating for external power supply) 0VvDC
Loop power Only 18-30 VDC (Scanner 2105 only) 0VvDC
External Power + Lithium Battery (voltage rating for external power supply) 6.5t0 7.5 VDC
Loop Power + Lithium Battery 18-30 VDC (Scanner 2105 only) 6.5t0 7.5 VDC

Smart Battery + Lithium Battery

0VvDC

9.5t0 10.7 VDC

External Power + Smart Battery

(voltage rating for external power supply)

9.5t0 10.7 VDC

Loop Power + Smart Battery

18-30 VDC (Scanner 2105 only)

9.51t0 10.7 VDC

External Power + Loop Power

(voltage rating for external power supply)

0VDC

Note

External power (external supply or loop power) and Lithium battery voltage will be displayed in System Data.

When the smart battery is connected, System Data will show the battery percentage capacity and the battery
health instead of the smart battery voltage.
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Note If an optional expansion board is installed in a Scanner 2000 or Scanner 210x, the System Data screen will
include a live analog output value. If a Scanner 2200 is installed, this value will be displayed without an additional
expansion board.

Alarm Data Detail

The Alarm Data Detail screen displays a list of all configured alarm parameters and a status indicator for each (Figure
2.8). If two alarm levels are configured for a parameter—the first alarm is considered a high/low alarm and the second
alarm is considered a high-high/low-low alarm. The alarm type is indicated in the alarm description by an “H/L” or an
“HH/LL.”

ModWorX Pro =
Current Yalue Unit Status
8 Process Temperature (H/L) 74835815 DegF HIGH
[ Flow Run 1 Flow Rate (HH/LL) 269.956787 | MCFjday oK
T
Cose |
Figure 2.8

Alarm diagnostic indicators may include the following symbols:

status is OK (no warnings)

value exceeds high alarm setpoint

value exceeds low alarm setpoint

Alarms that are configured as “latched” alarms will remain active until the user clears them. To clear all active alarms,
eliminate the condition(s) causing the alarm(s), then press the Clear Alarms button.

Note To change an alarm setpoint or deadband or configure a new alarm parameter, click on the
Configure menu on the Main Display screen and choose Alarms from the System section. See
Section 3 - Configuring System Parameters for more information.
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Details

A detailed view of current data is available by clicking on the Details button in the lower right corner of each grid. The
Details screen content varies, depending on the parameters monitored and the flow rate and calculation method selected.

Flow Run Detail

Flow Run Detail screens (Figure 2.9 and Figure 2.10, page 19) include current interval and previous interval volumes,
calculations used to determine flow rate, and parameters used in those calculations. The contents of the Flow Run Detail
screen vary, depending on the calculation methods selected for fluid property and flow rate. Figure 2.9 shows the content
of a typical gas flow run using the AGA-8 Detail fluid property calculation method and the AGA-3 flow rate calcula-
tion method. Figure 2.10, page 19 shows the content of a typical steam flowrun using the AGA-3 flow rate calculation
method and the Chisholm algorithm for wet correction.

Note that in a steam flowrun application, volume is expressed as “CWE” (cold water equivalent) and wet correction pa-
rameters are detailed on the Flow Run Detail screen.

ModWorX Pro (=]
Flow Run Detail
Grand Flow Rate Current Previous Current Previous
Total {/day) Day Day Interval Interval
Volume MCF $7.0013 269.944 4.92271 o 4.01404 0.909669
Mass LEM 2534.58 12003.2 z18.89 o 178.486 40.4043
Energy MHBTU $9.0566 279.678 5.10021 o 4.156878 0.941434
Run Time SEC 1610 0 1319 291
Calculated Variables Flow Rate Parameters (AGA-3)
Daily Estimated Yolume 14.7681  MCF Plate Size (uncorected) 1.0000  inches
Morithiy Volume S2.0786  MCF Flate Size (corrected) 1.000064  inches
Previous Month Volume 0 mcF Pipe Size (corrected) 2.067089  inches
Static Pressure 0 psiG Beta Ratio (corrected) 0.483803
Differential Pressure 150 nH2o Reynoids Number (Re) 148526171875
Process Temperature 74902 DegF Expansion Factor (Y) 0.878763
Discharge Coafficient (Cd) 0.605395
Fluid Properties Parameters (AGA-8 Detail)
Stability Index 0.0000 %
Mass Heating Value 23300.340399  BTUMLEM Velocky of Approach Factor (Ev) 1.028573
Compressbilty 0.998063 Average Sart (OF) 12.247449
Densky 0.043218  LBM/CUFT
Base Compressibity 0.997858 Wet Correction Parameters (No wet correction)
Base Density 0044465  LBM/CU FT
Average Molecular Weight 16.798923  LEM/LEMeMOL
Molar Fraction Sum 1.0000
Isentropic Exponent 1.3000
Specific Gravity 0.581027
Viscosity 0.010268 P
Figure 2.9
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Turbine Detail

ModWorX Pro

=

Grand Flow Rate Current Previous Current Previous
Total (/day) Day Day Interval Interval
Yolume (CWE) BBL 0.256085 245,867 2.5149 0 0.0426853 0.170726
Mass LBM 89.6671 86089.4 880,581 0 14,9461 59.7789
Energy MMBTU 0.104367 100.202 1.024%4 0 0.0173963 0.0695787
Run Time SEC 898 0 20 60
Calculated Yariables Flow Rate Parameters (AGA-3)
| Baﬂy Estimated Volume (CWE) 528129 gaL Plate Size (uncorrected) 1.0000 inches
Manthly Volume (CWE) 6.19219E006  BBL Plate Size (corrected) 1.004439  inches
Previous Month Yolume (CWE) 58.3997  BBL Pipe Size (corrected) 2.073153  inches
Static Pressure 1000 psiG Beta Ratio (corrected) 0.484498
Differential Pressure 111.895  InH20 Reynolds Number (Re) 576423.8750
Process Temperature 546,431 DegF Expansion Factor (Y} 0.998633
Discharge Coefficient (Cd) 0.603818
Fluid Properties Parameters (IF-97)
Stability Index 0.0000 %
Enthalpy Chenge HLEhE A IR Velocity of Approach Factor (Ev) 1.028745
Liquid Heating Yalue 516.742002  BTU/LEM Average Sqrt (DP) 10.578053
Wapor Flowing Density 2.27874  LBM[CUFT
Liquid Flowing Density 46.183495  LBM/CUFT Wet C (Orifice - Chisholm)
Cold Water Density 62363613 LBM{CUFT Steam Quality/Dryness 1000 %
Isentropic Exponent 1.249115 Est. Liquid Mass Flow Rate 0.0000  LBMjday
Specific Gravity 0.0000 Apparent Mass Flow Rate 86089.4  LBMjday
Wiscosity 0018959 P Mass Flow Rate Corr, Factor (CF) 1
Composite Enthalpy 1163.934241  BTUfLBM Lockhart-Martinelli 0.0000
Close
Figure 2.10

Like the Flow Run Detail screen, the Turbine Detail screen (Figure 2.11) includes current interval and previous interval
volumes, calculations used to determine flow rate, and parameters used in those calculations.

Turbine Detail

Grand Flow Rate Current Previous Current Previous

Total (/day) Day Day Interval Interval Status
T1 Yolume EEL 3546.95 4571.89 84,0043 260,337 84,0943 69,8555 [+
TiRunTime  SEC 1881 911 1591 1311

Turbine 1 (T1) Calculated Yariables
Daily Estimated Total 4541.09 B8L Dady Extimatad Total
Monthly Total FSEZ.46  BEL Mankhly Total
Previcus Month Total 0 BEL Previous Manth Total
Frequency 2000 He FieuEncy
Ackive K-Factor a0 pulsas/GAL Active E-Factor
Figure 2.11

Note

If an optional expansion board is installed in a Scanner 2000 or Scanner 210x, the Turbine Detail screen will

include data for a second turbine input (T2). If a Scanner 2200 is installed, this data will be displayed without an
additional expansion board.
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Input Data Detail

The Input Data Detail screen (Figure 2.12) displays current values, as well as current day, previous day, current interval,
and previous interval averaged values for each input parameter. The status of each parameter is indicated by the diagnos-
tic indicator next to each parameter and the text description in the right column. See also Input Data Detail, page 15.

| Modi#orX Pro

Current Current Previous  Current Previous
Unit Vahse Day Day Interval  Interval Status
Bl = presswe PslG 635041 DNISTIS 0 005027 0
B citferenia Presaure INHED 210413 149.546 Q466378 140.478 150
B Frocess Femperctue BeaF TMESSA  VEITE 682583 GLIME 73504
Lo |
Figure 2.12

System Detail

The System Detail screen (Figure 2.13) displays information for identifying a specific instrument, to include serial num-
bers, manufacture and sales dates, firmware version numbers, etc. The System Detail screen also indicates the status of a
device seal for custody transfer installations, and displays the power mode of the microprocessor. The Scanner optimizes
performance and battery life by changing from high to low power mode or vice versa, depending on configuration set-

tings and operational requirements. If the smart battery is supported on the device, then the installation status will be dis-
played. If the smart battery is installed, the System Detail screen will confirm if it is communicating with the ModWorX
Pro software. The smart battery capacity (“Battery %”) and health (“Health %) will be shown in System Data (Figure

2.7, page 16).

ModWorX Pro @
System Information Expansion Board Information

Device Type Scanner 2100W Board Type Standard EFM Expansion

Main Board Serial Number 22 Board Serial Number 0

Device Serial Number 0 Board Manufacture Date 01-2000

Product Code $03C2 Board Sales Date 01-2000

Firmware Version 4.37

Register Table Version 16 Expansion Board Opticns Tnstalled

Manufacture Date 01-2000 Interval Archive Expansion + 4088 interval records

Sales Date 01-2000 Analog Input 1 Mot Active

Slave Address 1 Analog Input 2 Not Active

Baud Rate 9600 Digital Input 2 Active

Connected Device Port 1 Turbine Input 2 Active

Device Seal engaged False Analog Output 1 Active

Power Saving enabled True Smart Battery Installed

Figure 2.13
Note If an optional expansion board is installed in a Scanner 2000 or Scanner 210x, the System Detail screen will in-
clude expansion board information and a status indication for all expansion board parameters. If a Scanner 2200
is installed, status information for the complete range of inputs/outputs will be displayed and no expansion board
information will be shown.
Note Replace the smart battery if it's battery health (“Health %”) drops to 80% or below.
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Links to User Documentation

Electronic user documents including a hardware manual, software manual, quick start guide, and other support documen-

tation are embedded in the ModWorX Pro software. User documents can be accessed three ways:

Click the User Manuals tab at the bottom of the screen (Figure 2.14). Documents will open within the ModWorX

Pro viewing window.

Click the Help menu at the top of the screen and select User Manuals (Figure 2.15). Documents will open within

the ModWorX Pro viewing window.

Click on the Start menu and navigate the following path to open a pdf document in a separate window:

Start>Programs>NuFlo>ModWorX Pro 4.3.0>Documents.

6 DOWNLOAD

| Refiesn | [V] AutoRefresh

77) Scanner 2100W Mizin Display - ModWor Pro 4.3.0

File Tasks Tools Help

scanner 2100w - Device name [s/n 14417921

Scanner 2100W Main Display

site name
Field Name
Location name

& Calibrate Inputs © Maintain Flow Run | % Maintain Turbine _

P¥ Scanner 2100W Cﬂnﬁguratirun Menu - ModWork

File Tasks Tools Ip
Company Website
Dowl Readme File
User Manuals
About
Figure 2.15

Data Turbine !
| Flow Rate 352.687 MCF/day Turbine 1 Rate 7 BBL/day
Daiy Total (est.) 317.173 MCF Turbine 1 Grand Total 4.52234E006 BBL
Heating Value 1036.06 BTU/SCF Turbine 2 Flow Rate 0 BBL/day
Turbine 2 Grand Total 0 BBL
Current Day  Previous Day Current Day  Previous Day
Volume Flow 45.3104 352.687 MCF Turbine 1 Volume Flow 0.902952 7 BBL
Mass Flow 2014.74 15682.3 LBM Turbine 2 Volume Flow 0 0 BBL
Energy 46.9442 365.404 MMBTU
Data |
622 PSIG &l Alarms | |
Differential Pressure 164.62 In H20 al Supply / Battery Voltage 10.28/10.55 V
Process Temperature 60.00 DegF k] Temperature 71.67 DegF
Analog Input 1 0.00 inches Ed ‘ ‘ Date/Time Oct 26, 2018 11:05:48 AM
Analog Input 2 56.24 DegF | Analog Output 15.20 mA
‘ Smart Battery / Health % 83.00/97 %
\ | |
COMZ 430480  <Port iDefault> 10/26/2018 11:06 AM
Figure 2.14
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When selecting either of the first two options (User Manuals tab or Help menu), the following screen will appear (Figure
2.16).

-

1

bie Tases Tgeks Help

B i Marassls

|
CAMERON

Select Your Product...

Scanner 2000 :-"

o
e

Scanner 2100 @ r

E, Scanner 2105 @

coM) 420481 A/L8/2083 LM

Figure 2.16

Select the Scanner product in use.

Then choose the desired document from the list of available documents for the selected product (Figure 2.17).

?Ikmnmkcwmm Moditige Pro 430 w
e Yeus Tgol Help
acanser 00w - [s/n 1441792]
G Scanner 2100W Configuration Menu
- By Sowver 2100 User Marusih Raars
CAMERON

- .

Scanner 2100 EFM

Hardware

Software & Communications

OO 4204 curt0efmit> MYIL/08 55PN

Figure 2.17
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To return to the Select Your Product screen to select a different document, click the Home icon.

To restore the view of ModWorX Pro configuration controls, click the Device Interface tab at the bottom of the screen.

The following user documents are available from within the ModWorX Pro program:

a quick-start guide that covers the basics of installing, wiring, and configuring the Scanner
a complete hardware user manual

a complete software user manual

NuFlo USB adapter hardware installation guide (Scanner 2000 or Scanner 210x users only)
NuFlo USB adapter driver installation guide

NuFlo USB adapter driver troubleshooting tips

communications troubleshooting tips

Note The initial load of these documents can take several seconds. Please be patient the first time you access these

documents and allow the screens to load properly.
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Section 3 - Configuring System Parameters

This section guides users in configuring all system parameters including:

Device Identification

Date/Time

Communications

Security
Display
Archives
Alarms

User Modbus Registers

To configure system parameters,

1.

2.

Click on the Configure button in the task menu bar on the Main Display screen (Figure 3.1).

Then, click on the appropriate parameter in the System section of the Configuration Menu screen (Figure 3.2, page

26).

7% Scanner 2100W Main Display - ModWorX Pro 4.3.0.

File Tasks Tools Help
Scanner 2100w - Device name [s/n 1441792] site name
DOWNLOAD oy Field Name
Scanner 2100W Main Display S
| Refiesn | (7] Autoefiesh
F: Calibrate Inputs © Maintain Flow Run | & Maintain Turbine m 4 Configure
Flow Rate 352.687 MCF/day Turbine 1 Fow Rate 7 BBL/day
Daiy Total (est.) 317.173 MCF Turbine 1 Grand Total 4.52234E006 BBL
Heating Value 1036.06 BTU/SCF Turbine 2 Flow Rate 0 BBL/day
Turbine 2 Grand Total 0 BBL
Current Day Previous Day Current Day  Previous Day
Volume Fow 45.3104 352.687 MCF Turbine 1 Volume Flow 0.902952 7 BBL
Mass Flow 2014.74 15682.3 LBM Turbine 2 Volume Fiow 0 0 BBL
Energy 46.9442 365.404 MMBTU
DETAILS
|
| Static Pressure 6.22 PSIG | ]
| Differential Pressure 164.62 In H20 @l Supply / Battery Voltage 10.28/10.55 V |
Process Temperature 60.00 DegF k] Temperature 71.67 DegF
Analog Input 1 0.00 inches L ] Date/Time Oct 26, 2018 11:05:48 AM
Analog Input 2 56.24 DegF &l Analog Output 15.20 mA
Smart Battery / Health % 83.00/97 %
il
| D= toterizc= ECREL
comM2 4.3.0.490 <Port 1 Default> 10/26/2018 11:06 AM
Figure 3.1

25



Section 3

ModWorX Pro

| amnnar 2100W Configuration Menu - ModWorX Pro 4.3.0

File Tesks Tools Help

e DOWNLOAD

System

Flow Runs
Trtines

Inputs
Analog Input 1 Analog Input 2

Scanner 2100w - [s/n 1441792] ‘

Scanner 2100W Configuration Menu

Device Interface [UECIVELTEIE

coMz 4.3.0.489

<Port 1Default>

"9

10/12/2018 11:56 AM

Figure 3.2

Device Identification

To configure device identification parameters, click on the Configure button on the Main Display screen. Then, click on

the Device Identification button on the Configuration Menu screen (Figure 3.3).

7% Scanner 2100W Configuration Menu - ModWasX Pro 430

File Tesks Tools Help

e DOWNLOAD

Device Identification
System

Fow urs
Tutines

Inputs
Analog Input 1 Analog Input 2

Qutputs Digital Outputs PID Contral

Scanner 2100W Configuration Menu

scanner 2100w - [s/n 1441792] ‘

Communications Security

Archves Alarms User Modbus Registers

[T User Manuals|
com2 4,3.0.489

<Part 1Default>

]

10/12/2018 11:56 AM

Figure 3.3
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The Configure Device Identification screen will appear (Figure 3.4).

7% Configure Device [dentification - Madiiel Pra 430
Ble Taks Took Help
Scanmer 2008 - [s/n 1441792] | 7
0 DcealLND Configure Device Identification
— J
pevice identification settings
Identification Parameters ata Storage Directories
Bieicr Meser Hame
Commpuary Hame
el Narme
Fedilzas Hame
o Dats from this device will be saved here:
Ll Desrion e b d e P P NamaSate Dismar Deice Movme_Trmaseames
I coM2 430485 «Pert | Defoult > I0/122018 132 P

Figure 3.4

The data storage directories shown in Figure 3.4 are controlled via settings within the Options dialog. See Appendix A -
Tools Menu for more information.

The Configure Device Identification screen allows a user to enter information that distinguishes an instrument from other
networked instruments, including

Device/meter name
— by default, the device/meter name is included in the filename for each download report

Company name
Site/well name

— by default, the site/well name is the name of the folder created on your hard drive for storing downloaded logs:
C:\NuFlo Log Data\ModWorX Pro\Field Name\Site Name

Field/lease name

— by default, the field/lease name is the name of the folder created on your hard drive for storing site name sub-
folders: C:\NuFlo Log Data\ModWorX Pro\Field Name

Location name
Legal description

When the device name, site name, field name, and location name are entered, this information appears in the navigational
window at the top of each screen (Figure 3.5, page 28). The serial number of the Scanner is also displayed in this win-
dow.
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7y Cerdrgurs Devce ldentification - Medianst Pro 404

Ble Tk Tgok Help

Identification Parameters

Dievice Mzter s Device name
Comparsy Narme Company rome
e/ el Havre: S5 nar

el lmase Hme Pl fismer
Lication Hame Lacation name
liognl Descrpian irgal desrpren

| Scanmer 7100w - Device name [s/n 1841792)

| Configure Device Identification

stte name
Field mame
Location name

| mebes

| [_aowty

Data Storage Direclorics

Files are served in paths eonfoured through the Onitors soreen
o - m:

rrirred on e

Limutlo log data| HodWork Prol

Field_Hame!,

Site_Mamse |
Device_Name_Tinestama

Data from this device will be saved here:
B il g datalpodierk FroiPied Mame St name avics nome_TmeStamp. ™

430,489

Fert | Defaits

I0FLR/2018 1:35 i

Figure 3.5

Click Apply to save the new settings without leaving the Configure Device Identification screen. Or click OK to save the
new settings and return to the Configuration Menu screen.

Date/Time

To configure the instrument date and time, click on the Configure button on the Main Display screen. Then, click on the
Date/Time button on the Configuration Menu screen (Figure 3.6).

7%, Scanner 2100W Configuration Menu - ModWork Pro 430

File Tasks Tools Help

e DOWNLOAD

Scanner 2100W Configuration Menu

scanner 2100w - [s/n 1441792] ‘

Device Identification

Turbines

System

Differential Pressure

Inputs
Outputs

PETRERERY s er Manuals|

Date/Time

munications

Security

User Modbus Registers

Turbine Input 2

Static Pressure Process Temperature
Analog Input 2

Anzlog Outputs PID Control

comM2 4,3.0.489

<Part 1Default>

10/12/2018 11:56 AM

]

Figure 3.6
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The Configure Date and Time screen (Figure 3.7) will appear.

7% Cactigure Dot and Lurc - ModWork Prod 20

Fe Tasks Tooks Hep

[‘scannar 2100w - oavice name [a/m 14427821 stte mam
y St | Configure Date and Time FIKIT. Mo

ocation mime

Information

Bevie Date 10/12/20m Edi
Device Tme 0LIn520m (=]}
Appry Settrgs b (e 15 save e clshe: e bme showm shove in the devee

Sy wih-Computer Time | ok 10 save the curent computir date and tme & e device,

The displayed date and tinwe are within 2 seconds of the computer tine.

I oMz 420,98 Pt 1 Defmity

10/12/2930 137 P

Figure 3.7

The Configure Date and Time screen allows a user to set the date and time two ways:

1. Click the Sync with Computer Time button to set the instrument date and time to the date and time displayed on

your computer.

2. Click the Edit buttons to change the date and time displayed using the calendars shown in Figure 3.8.

a. To change the date, click the Edit button for Device Date, and select the date from the calendar provided, or
click Today to select the current date. Click OK to save the setting and update the Device Date display.

b. To change the time, click the Edit button for Device Time, and enter the correct time using the -/+ buttons to
change the hour, minutes and seconds shown. Click the dropdown toggle button to select “AM” or “PM.” Click

OK to save the settings and update the Device Time display.

ModWorX Pro

Select date
Select new date:
L] December 2009 3 ModWorX Pro
Sun Mon  Tue  Wed Thu Fri Sat
T R Select time
6 7 8 El 1n 11 12
13 14 15 16 17 18 19 Selact new time:
z0 21 22 23 24 25 26 '
& B e 30 ! 2 Hour Minutes Seconds
3 + S & 7 g 9
e i R Rl R A A
Figure 3.8

c. Click Apply Settings Now on the Configure Date and Time screen to write the values to memory.

d. Click Done to return to the Configuration Menu screen.
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Communications

To configure the communications ports, click the Configure button on the Main Display screen. Then, click the Com-
munications button on the Configuration Menu screen (Figure 3.9). The Configure Communications screen (Figure 3.10)
will appear. If a Scanner 2200 is installed, this screen will also allow configuration of radio control settings. See Radio
Control, page 31, for details. If a Scanner 2100 wireless device is installed, you will be prompted to enter the Network

ID.

7% Scanner 2100W Cenfiguration Menu - ModWork Pro 430

File Tosks Tools Help

DOWNLDAD

Fow Runs

scanner 2100w - [s/n 1441792] ‘
Scanner 2100W Configuration Menu

Communications

System

User Modbus Registers

Differential Pressure

)

Inputs
Analag Input 1 Analog Input 2
oupus TR ot
WU (- Manuals|
comMz 4.3.0.489 <Port 1 Default> 10/12/2018 11:56 AM
Figure 3.9
7% Configure Communicatians.- Modiar Pro 430 m
Bie oo Took Hop
sCanner 2100w - Device nase [srm L84179E] sine nase |
BOWNLOAD Configure Communications atru

[Cwckeh | [ x|

® I(l‘n‘dI

Port Settings {currently connected)

Save hicress. 1
et Rate sEdbed v

Bus Celay £ maec

B Temeent @

Port 2 Seltings

Port usage Wineless 1ras Cosdguraticn

HNetwork Settings
etk 1 1

e 12 1

[T i Pl

I con 430480 <Pl [ Defily

HNI12[WI8 2T

Figure 3.10

The Configure Communications screen allows users to change the settings that are required for Modbus communication.
The Scanner has two slave communications ports. The Scanner detects which of these ports is connected to the instru-

ment and indicates the connection status on this screen, as shown in Figure 3.10.
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Both COM ports are currently slave ports. To change the slave address, click in the Slave Address field and enter a new
number between 1 and 65535 (the default setting is 1; 252 through 255 and 64764 are reserved and should not be used).
The slave address allows the Scanner to communicate with other devices via Modbus. If a Modbus request message con-
tains the matching slave address, the device will respond to the request. In network arrangements, the slave device must
have a unique address.

Note For a Scanner 2105, Port 2 is reserved and not available for user configuration (Figure 3.11). Port 2 is exclusively
used for communication between the main circuit board and the backplate board.

Port 2 Settings
Port Usage Restricted :]

Port not available - reserved

Figure 3.11

1. To change the baud rate, select a number from the dropdown menu or click in the field and use the up and down
arrow keys on your computer keyboard to select the desired baud rate. The default setting is 9600. The baud rate is
the speed at which data is transmitted or received via the serial port. Baud rates supported by the Scanner range from
9600 to 38.4K. This setting must match the baud setting of the master device polling the Scanner serial port.

2. To change the bus delay, delete the existing value and enter a new value. Bus delay is the amount of time (in mil-
liseconds) that passes before the Scanner attempts to take control of the RS-485 bus and transmit a message back
to the requesting device. The Scanner responds very quickly to incoming Modbus requests—in some cases, too
quickly. A configurable delay allows the user to control this response time. The default setting of 10 msec is nor-
mally sufficient, but a longer delay may be necessary when the Scanner is communicating with a radio or other end
device that responds more slowly.

3. To change the bus time-out, delete the existing value and enter a new value. Bus time-out is the amount of time (in
milliseconds) that must pass to cause the Scanner to reset its internal Modbus message handler. The default value of
50 msec is normally sufficient.

4. Click Apply to save the new settings without leaving the Configure Communications screen. Or click OK to save the
new settings and return to the Configuration Menu screen.

Radio Control (Scanner 2200 only)

If a Scanner 2200 is installed and used to power radio communications, ModWorX Pro can be used to configure radio
sleep functions for reduced power consumption.

To control power to the 2200 communications device, the device must be wired to the Power Out terminal block (TB1)
of the Scanner 2200. If a 2200 radio has a hardware line for power management, it can be wired to the sleep output on
TB6 to control sleep functions.

To configure radio control settings, perform the following steps:

1. From the Configure Communications screen, change the Port Usage setting in the Port 2 Settings section to “Mod-
bus Slave with Radio Controller” (Figure 3.12, page 32).

31



Section 3 ModWorX Pro
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Figure 3.12

In the Radio Settings section, configure the power mode as “always on” for continuous power, or “on/off times” to
select the time of day for turning the radio off and on.

— If“always on” is used, no further configuration is needed. Click Apply to save the new settings without leaving
the Configure Communications screen. Or click OK to save the new settings and return to the Configuration
Menu screen.

— If “on/off times” is used, proceed to step 3.

For “on/off times” power mode configuration, enter a “power on” time and a “power off” time as follows:

a. Click the Edit button next to the Power On Time field and enter the time of day when power is to be supplied
to the radio, using the “plus” and “minus” buttons shown in the Select time dialog in Figure 3.13, page 33.
Click OK.

b. Click the Edit button next to the Power Off Time field and enter the time of day when power is to be termi-
nated to the radio. Click OK.

To enable sleep control, select “Yes” in the Enable Sleep Control field.
Specify an “awake” time period and a “sleep” time period as follows:

a. Click the Edit button next to the Awake Time field and enter the period of time that the radio is to be awake
during each sleep cycle period using the Edit Time Period dialog shown in Figure 3.13, page 33. Click OK.

b. Click the Edit button next to Sleep Time field and enter the period of time that the radio is to be asleep during
each sleep cycle period. Click OK. The Sleep Cycle Period is a read-only display of the sum of the user-entered
awake time and sleep time.

Click Apply to save the new settings without leaving the Configure Communications screen. Or click OK to save the
new settings and return to the Configuration Menu screen.
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Radio Settings
Hor Mentes  Seconds
Fawer Mode =[el+ =0 [#[=[o [+ m~
Power On Time £:00:00 AM —
Fower OFF Time £:00:00 PM
Enable Sleep Control Yes - o ][ cma |
Awake Time 10 sec —
Sleep Time 20 sec
Sleep Cyels Period 30 sec

Figure 3.13

Security

ModWorX Pro features three types of security controls: (1) keypad security for preventing unauthorized personnel from
altering configuration settings with the keypad, (2) a custody transfer device seal which prevents all changes to configu-
ration settings when used with the appropriate circuit board jumper setting, and (3) password-protected access to the

software interface.

Keypad Security

The Scanner’s keypad security feature is disabled at the factory.

To enable keypad security for the device:

1. Click the Configure button on the Main Display screen. Then, click the Security button on the Configuration Menu

screen (Figure 3.14). The Configure Security screen (Figure 3.15, page 34) will appear.

7% Scanner 2100W Configuration Menu - ModWorX Pro 4.30

File Tasks Teols Help

e DOWNLOAD

Device Identification Communications
System

Flow Runs
Tatines
oup

scanner 2100w - [s/n 1441792] H

Scanner 2100W Configuration Menu

User Modbus Registers

User Manuals|

com2 4.3.0.489 <Port 1 Default>

)

10/12/2018 12:20PM

Figure 3.14

33



Section 3 ModWorX Pro

T Corfun Secuty - Moddice Fre 410 A

Fis Imis Tgeh Help

scanmer Ti00w - Device nase [4/n 1441782] e man
ot e Configure Security e
_w

| ®
Al

Keypad Security
e Lo Enatie ™

et Lok Code )

St 4% Complarce ™ o | B Shect AP Comptirsce i printot aczis 1 the Pake Charge:
nens orm e dever beoas

Custody Transfer

e s Dustiss v | Wb Drver Seln sk e e, o torvi.r st changes tan
PP P

User Login Accounts

Mo, s Mares At vl Modtns Uner Lign Cide o
i <Part 10wty e (]
1 ot 2Denity e 1 e L

P LIS —

PRI Granges mace % e lafat permassions for Fort 1 anet ot 2l take st 41 Tt ra g,

.........
I oMz | didan ot 1 Defe /L1822

Figure 3.15

2. Change the Keypad Lock Enable setting to Yes.
Enter a four-digit lock code in the field below the checkbox. (Do not use “0000.”)

4. To lock input values (static pressure, differential pressure, and process temperature) during a plate change so that
volume measurements are not lost, enable the Strict API Compliance setting. When this feature is enabled, all plate
changes must be made using ModWorX Pro. When this feature is disabled, plate changes can be made from the front
panel (however, the inputs will not be locked during the plate change, making the volume calculations inaccurate).

5. Click Apply to save the new settings without leaving the Configure Security screen. Or click OK to save the new
settings and return to the Configuration Menu screen. The next time a user attempts to access the keypad, he will be
prompted to enter the security lock code.

Custody Transfer

When a device seal is installed on a Scanner 2000 for compliance with Measurement Canada custody transfer regula-
tions, the Device Seal status on the Configure Security screen must be set to Enabled to prohibit configuration changes
that can affect measurements (Figure 3.15). The clearing of flow totals is also prohibited when the device seal is installed
and enabled. See the Scanner 2000 Hardware Manual, Part No. 9A-30165023, for instructions on installing the device
seal for compliance with Measurement Canada regulations.

The Scanner 210x and 2200 have not been evaluated for Measurement Canada approval.

Software Interface Security

A company administrator can assign any of five different levels of access to an employee (Table 3.1). The levels are de-
signed to give each worker access to the functions he needs to do his job, but restrict access to other controls. Menus that
are blocked due to security level assignments will be grayed out. The Tools > Options menu is accessible to all users, but
access to other functions in the Tools menu will vary with security level, as shown in Table 3.1. See Appendix A - Tools
Menu for more information on Tools menu functions.
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Table 3.1—Security Levels

Tools: Manage
Archive Partials

Configuration
Flow Totals

M

Q c
3 S
2 g
= =
> (&
(& (7]
(] (<]
(2]

Tools: View
All Modbus
Registers
Tools: Copy
EEPROM

A
D

Administrator | total access (at least one X X X X X X
user must have Admin access
to enable future security

changes)

Configuration | total access less security X X X X X X
configuration

Calibration total access less all — X X — X X
configuration changes

Download download and view reports — — — — X —
only

No Access total lockout — — — — — —

Note Up to nine user accounts can be set up in the Security menu. When nine users have been added to the User
Login Accounts list, the Add User button will be grayed out. No more users can be added.

Changing Default Settings

Users 1 and 2, as shown under User Login Accounts on the Security screen are the default settings for Ports 1 and 2.
These default levels are set to Administrator access when the software is installed, which provides full access to all con-
trols.

IMPORTANT To limit access to identified users via password protection, the default settings for Ports 1 and
2 must be changed to “no access.” Without this change, any user can log into the software by
checking the default permissions checkbox on the Connect screen.

To change the default settings, click on the default entry (User 1 or User 2) on the Configure Security screen, then click
the Change button. A User Account dialog (Figure 3.16) will open, providing access to all user account information.
From this window, the default user name, password, and access level can be changed.

An optional Modbus user login code can also be set up within this box. The Modbus user login code is needed only if the
account holder will access ModWorX Pro remotely via a host network.

Setting Up New Users

To set up user access for a new account holder, click Add User on the Configure Security screen. A User Account dialog
will appear, allowing you to enter a user name, password, Modbus user login code (if desired), and access level (Figure
3.16).

User Name Joe Cocl
Password 12345
Modbus User Login Code | BEM46
Aetess Level Ipcvrioad -
oK | gocel |

Figure 3.16
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Display

To configure the parameters to be displayed on the LCD, click on the Configure button on the Main Display screen.

Then, click on the Display button on the Configuration Menu screen (Figure 3.17).
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The Configure Display screen will appear (Figure 3.18).
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Figure 3.18

Up to 12 parameters can be selected for display on the LCD. The display scrolls from one parameter to the next until all
parameters have been displayed and then repeats the sequence. From the Configure Display screen, a user can:

*  change the period of time each parameter is displayed
e adjust the LCD contrast

*  view parameters configured for display

* add or delete parameters from the display sequence

*  enable or disable the scrolling of the display

* change the way each parameter is displayed (with or without description and/or units)

*  change the order in which parameters are displayed
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Display Period

By default, each parameter is displayed for 5 seconds. To change the time period, click the -/+ buttons in the Display
Toggle Period field. Click Apply to implement the change.

LCD Contrast

LCD contrast is temperature-dependent and may require adjustment for optimum readout visibility. To change the con-
trast, adjust the slide bar provided. Click Apply to implement the changes.

Enabling or Disabling the Scrolling Feature

If a parameter description contains more than six characters, the display will automatically scroll. If you want a station-
ary display of the parameter name (no scrolling), limit the description to six or fewer characters.

To change the parameter description, click in the “Description” field, delete the existing characters and type a new de-
scription. Descriptions can contain up to 19 characters (spaces count with spaces counting as characters). Click Apply to
implement the change.

Adding a Display Item

The Scanner will display up to 12 parameters. Users can select from more than 50 parameters.
To add a parameter:

1. Click Add Item. A Display Item screen will appear.

2. Select the parameter you want to display from the dropdown menu.

3. Edit the description, if desired.

— If Text Message is selected, the user must enter the text to be displayed in the Description field. Up to 19 char-
acters (spaces included) can be entered.

— If'the description contains more than six characters, the display will automatically scroll. To disable the scroll-
ing feature, limit the description to six or fewer characters.
4. Edit the number of decimal places to be included in the display readout, if desired.
5. Edit the update period (seconds), if desired.

6. Select the way you want the parameter to be identified in the lower half of the LCD. The Example field in the fol-
lowing screen captures shows the various description and unit options available (Figure 3.19). The options are:

a. Description Only (left)
b. Units Only (center)
c. Description and Units (right)

ModWorX Pro @ ModWorX Pro @ ModWorX Pro @

Display Item #9 Display Item #9 Display Item #9

Select item to display select item to display Select item bo display

Flow Run 1 Grand Total Flow Run 1 Grand Total - Flow Run 1 Grand Total -

Description ‘GRAND TOTAL Description GRAND TOTAL Description GRAND TOTAL
Decimal Places H - Decimal Places H - Decimal Places 2 -

Update Periad =] 0 |+ noupdstng Updats Periad = 0 |4| noupdsting Update Period - 0 |4 noupdating

Display Text Format | Dascription Only - Display Text Format Display Test Format | ameqai b e a

Example GRAND TOTAL Exannple i Example GEAND TOTRL - MCF

* Text longer than 6 characters will scrollin display * Text longer than & characters will scrol in display * Text longer than & characters will scrollin display.

Figure 3.19
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To delete a parameter, click on a display item to select it, and click Delete.

To change the order in which the parameters appear in the LCD scroll, click on a display item and click Move Up or
Move Down.

Note When 12 parameters have been added to the Display Item list, the Add Item button will be grayed out. No more
parameters can be added without deleting or changing an existing parameter.

7. Click Apply to save the new settings without leaving the Configure Display screen. Or click OK to save the new set-
tings and return to the Configuration Menu screen.

Archives

Caution Before configuring archive parameters, download all existing log data. For detailed instructions on
downloading data, see Section 14 - Downloading and Exporting Logs.

To configure the archive settings, click on the Configure button on the Main Display screen. Then, click on the Archives
button on the Configuration Menu screen (Figure 3.20).

7,1‘3 nnnnnn 2100W Cenfiguration Menu - ModWerX Pro 430

File Tasks Tools Help @
scanner 2100w - [s/n 1441792]

e b Scanner 2100W Configuration Menu ‘ @

System
e e o i

Tirbines

Inputs
Analog Input 1 Anslog Input 2

l com2 4.3.0.489 <Port 1 Default> 10/12/2018 11:56 AM

Figure 3.20
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The Configure Archive screen will appear (Figure 3.21).
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Figure 3.21

Archive settings control which parameters are logged by the Scanner, and the frequency of those logs. The standard
Scanner 2000 or Scanner 210x will hold up to 768 daily logs, up to 2304 interval logs (configured in terms of seconds,
minutes, or hours) and up to 1152 event/alarm logs. When an expansion board is added to the Scanner 2000 or Scanner
210x or a Scanner 2200 is installed, the archive capacity for interval logs is increased to 6392 records. Once the log is
filled, oldest records will be over-written by new records.

Daily logs are recorded at the time of day designated by the user-specified contract hour.
From the Configure Archive screen, a user can:

*  change the contract hour

* change an interval period

e enable a partial record to be stored when a calibration or configuration change is made
*  change the parameters to be logged

Contract Hour

To change the contract hour, click on the Contract Hour dropdown list and select the desired hour.
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Interval Period

The number in the Interval Period field determines how frequently the selected parameters are logged.
To change the interval period:

1. Click Edit. The Edit Synchronized Time Periods window will appear, and an arrow will point to the Interval Archive
setting (Figure 3.22).

-MuqurX Pro -

Archive Logging Period
b tervaachive (=01 T [Hours ~ | 24 periods per day
Flow Run Calculation Period

Flow Run | 1 .+. Minutes | 60 perinds per interval log period

Input Parameter Sampling Periods

Static Pressure i +| | Seconds ~ | &0 periods

1
Differential Pressure | — 1 +| | Seconds ~ | &0 periods
: per flow run calculation period
Process Temperaturs | — 5 +| | Seconds - | 12 periods
Turbine TnpLt 1 - 4 +| | seconds - | 15 periods
Figure 3.22

2. Choose a time unit (seconds, minutes, or hours) for the archive logging period.

3. Click on the -/+ buttons to enter the number of seconds, minutes, or hours. (The minimum configurable archive
period is 5 seconds.) To disable the interval period, enter a zero in this field. The screen will automatically update to
show the number of interval periods that will be logged per day, based on the new settings.

4. Click OK to return to the Configure Archive screen.

Partial Records

As the name “partial” suggests, a partial record is a set of values from an incomplete daily or interval archive period. By
default, the Enable Partials setting is disabled (Figure 3.21, page 39). When the setting is disabled and a calibration

or configuration change is made that affects flow calculations, the daily log values recorded for that period will reflect a
combination of calculations performed with the previous settings and calculations performed with modified settings.

When the Enable Partials setting is enabled and a change is made to calibration or configuration settings, the current ar-
chive record is terminated and a new record is initiated, based on the new calibration or configuration settings saved. Any
flow recorded prior to the setting change will be displayed as Previous Interval and Previous Day totals, and any flow
recorded after the setting change will be added to the Current Interval and Current Day totals.

For example, assume the contract hour is set at 8 a.m., and Partials is enabled. A calibration or configuration change
made at 10 a.m. would cause a partial log of just 2 hours’ flow to be generated. This log will be displayed as the Previ-
ous Day total. The new log is also a partial, beginning at 10 a.m. and continuing until 8 a.m. the next day. This new log is
displayed as the Current Day total during this period from 10 a.m. to 8 a.m. the next day.

To enable the creation of partial records within the flow archive, change the Enable Partials setting on the Configure Ar-
chive screen to Yes. See also Create a Partial Record, page A-7.

Note If the Scanner is to be used with a third-party flow analysis system such as Flow-Cal or PGAS, confirm that the
system will support partial records before enabling the Partials setting. Some systems will not process partial
records correctly.
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Archive Parameter Setup

The Scanner can log up to 16 archive parameters. Users can select from a list of more than 50 parameters.

Note The parameter assigned to Archive #3 is the parameter whose values are displayed in the top LCD readout on
the front panel of the Scanner 2000 or Scanner 210x when the user views the log data. By default, this param-
eter is Flow Run 1 Volume. The user can change the LCD readout parameter by assigning a different parameter
to Archive #3.

To add and configure an archive parameter:

1. Click Add Parameter. An Archive Parameter dialog will appear (Figure 3.23).
|'MnderX Pro -‘

Select value to log

The Fallowing text will appear as the column heading for this data parameter
in the presentation of downloaded data.

Flow Run 1
Plate Size

| o | | Cancel |

Figure 3.23

2. Select the parameter you want to display from the dropdown menu. The text in the box at the bottom of the screen
will be used to identify the parameter in download reports.

3. Click OK to return to the Configure Archive screen.
To delete a parameter, click on the parameter to select it and click Delete Parameter.

To change the order in which the archive parameters appear in log reports, click on an archive parameter and click
Move Up or Move Down.

Note When 16 parameters have been added to the Archive Parameter list, the Add button will be grayed out. No more
parameters can be added without deleting or changing an existing parameter.

4. Click Apply to save the new settings without leaving the Configure Archive screen. Or click OK to save the new
settings and return to the Configuration Menu screen. A warning message will appear, prompting the user to clear the
memory to remove old log records.

5. To clear the memory, click on Tools>Clear Memory.
a. Select which settings you wish to delete: device settings, archive settings, or both.
b. Click OK to delete the settings.
c. Click Done.
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Alarms

To configure the alarms settings, click on the Configure button on the Main Display screen. Then, click on the Alarms

button on the Configuration Menu screen (Figure 3.24).
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Figure 3.24
The Configure Alarms screen will appear (Figure 3.25).
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From the Configure Alarms screen, a user can select up to 16 parameters for triggering an alarm. Users can configure

an alarm to trigger based on a high setpoint, a low setpoint, or either a high or low setpoint. Alternatively, a user can
establish a two-level alarm by assigning a high/low alarm and a high-high/low-low alarm to the same parameter. Only
one alarm type can be assigned to a parameter at a time. Therefore, if a two-level alarm is desired, the parameter must be
entered twice—once to assign a high/low alarm, and once to assign a high-high/low-low alarm.

For example, to enter a two-level differential pressure alarm, the user would enter Differential Pressure as Alarm Item
1 and configure it as a high/low alarm. Then, he would enter Differential Pressure as Alarm Item 2 and configure it as a
high-high/low-low alarm.

Setting Up Alarm Parameters

To add an alarm parameter:

1. Click in an Alarm Item space in the Alarm Parameters table and click Change Parameter. The Alarm Item dialog
(Figure 3.26) will appear, allowing the user to select a parameter, and determine the settings that will determine its
function. Those settings include the following:

— Alarm Type — High/Low or High-High/Low-Low
— High Alarm Setpoint (or High-High Setpoint)

— Low Alarm Setpoint (or Low-Low Setpoint)

— Deadband

— Output Type — latching or non-latching

r'Mo dWorX Pro

Select alarm parameter

Flow Run 1 Grand Total i

Alarm Type
High Alarm Setpaint Disabled b
Lo Alarm Setpoink Disabled >
Dead Band |o.000 MCF
Cutput Type | Mon-latching o

Figure 3.26

2. Select an alarm type: high/low or high-high/low-low.

3. Enter high and/or low setpoints as desired and click the dropdown selection beside each setpoint to enable that
setpoint. If a single alarm setpoint is desired—a high setpoint, for example—the user should enable the high setpoint
and disable the low setpoint.

4. Enter a deadband range, if desired. A deadband is a value that determines the point at which an alarm will clear once
it is activated. For example, assume a differential pressure input alarm is assigned a low setpoint of 20 In.H20, a
high setpoint of 180 In.H20, and a deadband of 5 In.H20. A low alarm will not clear until the DP increases to 25
In.H20 (20 plus a deadband of 5). A high alarm will not clear until the DP falls below 175 In.H20 (180 minus a
deadband of 5).

5. Enter the output type desired: latching or non-latching (A latching alarm will remain active even after the associated
parameter reading returns to the assigned range; only a user can clear it. A non-latching alarm will become inactive
after the associated parameter reading returns to the assigned range without any action by a user.)

6. Click OK to save the new settings and return to the Configure Alarms screen.
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Modifying Alarm Parameters

To change an alarm parameter, click on the parameter in the Alarm Item list to highlight it, then click Change Param-
eter. The Alarm Item dialog will appear, allowing the user to change the settings associated with that parameter or to

choose a new parameter and new settings.

Buttons are also provided for clearing alarm parameters, or moving them to a new location in the list.

User Modbus Registers

To configure the User Modbus Register settings, click on the Configure button on the Main Display screen. Then, click

on the User Modbus Registers button on the Configuration Menu screen (Figure 3.27).
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The Configure User Modbus Registers screen will appear (Figure 3.28).
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Figure 3.28

From this screen, a user can group up to 25 commonly polled Modbus holding registers into one block for maximizing
a host system’s polling efficiency. The user can also control the order in which the registers are read, so that the order
matches the host’s existing register structure.

1. To add a register, click on an unassigned register and click Change Register. A User Modbus Register dialog will
appear. Select the register from the dropdown menu provided.

2. To change the order in which the Modbus holding registers are read, click on a Modbus register and click Move Up
or Move Down.

3. Click Apply to save the new settings without leaving the Configure User Modbus Registers screen or click OK to
save the new settings and return to the Configuration Menu screen.
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Section 4 - Setting Up a Flowrun

The Scanner allows a user to configure a flowrun for measuring gas, steam or liquid with a variety of input devices and
flow calculation methods. Supported input devices include orifice plate, differential pressure cone meter, averaging pitot
tube meter, and turbine meter. For steam applications supported by an orifice plate or cone meter, wet correction methods
are also configurable.

This section will guide users in performing the following tasks:

e enter basic flowrun information

* select a flowrun calculation method and configure calculation parameters

*  specify fluid property calculations

*  specify cone flow coefficients

For information on changing gas constituents, liquid parameters, steam properties, or parameters of the input device, see
the following sections, as applicable:

*  Section 9 - Flow Run Maintenance for Orifice Input (AGA-3 or ISO-5167 Orifice), page 119
*  Section 10 - Flow Run Maintenance for Cone Meter Input, page 134
e Section 11 - Flow Run Maintenance for Averaging Pitot Tube (Annubar) Input, page 150

To set up a flowrun:

1. Click on the Configure button in the task menu bar on the Main Display screen (Figure 4.1).
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Figure 4.1
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2.

Then, click on Flow Run 1 in the Configuration Menu screen (Figure 4.2).

7% Scanner 2100 Configuration Menu - ModWork Pro 4.3.0
File Tasks Teols Help

e DOWNLOAD

System

Flow Runs
Tubines

Inputs
Analog Input 1 Analog Input 2

Scanner 2100w - [s/n 14417921 ‘

Scanner 2100W Configuration Menu

UsarManuals|

@

camz2 4.3.0.489 <Port 1 Default> 10/12/2018 11:56 AM

Figure 4.2

The Configure Flow Run screen will appear (Figure 4.3).
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Basic Flowrun Settings
Enter basic flowrun information as follows.

1. Under Information, enter a name for the flowrun. This name will identify the flowrun in other software screens and
in archive log reports.

2. Under Volumetric Units, choose a display unit and a rate unit.

a. Click Edit to change the flow volume unit, if desired. The Edit Display Unit dialog will appear (Figure 4.4).
The base unit is the unit in which the Scanner measures flow.

[
ModWorX Pro
I

Base Unit MCF

Display Unit -I:F I - per |day -]

Display Label Text MCF

Units Corvversion Factar 1.0

Urits Conversion Offset 0.0

| QK | | Cancel |
Figure 4.4

b. Click on the Display Unit dropdown menus to select a display unit and/or volumetric rate unit. The conversion
factor used to convert the base unit to the display unit will automatically update. To enter a custom unit, select
Custom from the dropdown menu, and enter the desired conversion factor and offset.

c. Click OK to save your changes and return to the Configure Flow Run screen.

3. Under Mass Units, enter the unit in which you want the mass flow displayed. To change the unit, click Edit, change
the unit, and click OK to return to the Configure Flow Run screen.

4. Under Calculation Parameters, click Edit to change the frequency of flow rate calculations. The Edit Synchronized
Time Periods dialog will appear and an arrow will point to the flowrun calculation period setting (Figure 4.5, page
50). The flowrun calculation period is the time period from one flow rate and volume calculation to the next.
Increasing this period decreases the power consumption for the device.

Note The calculation period cannot be longer than the interval archive period.
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y Flow Run =
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Process Temperature  — 5
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+
+
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Input Parameter Sampling Periods

24 petiods per day
Minutes = 60 periods per interval log period
Seconds ¥ | &0 periods
Seconds ~ | 60 periods
per Flow run calculation period
Seconds ~ | 12 periods
Seconds * | 15 periods

Figure 4.5
5. To change the flowrun calculation period
Choose a time unit (seconds, minutes, or hours) for the flowrun calculation period.

b. Click on the “+” sign to select the number of units (minutes, seconds, etc.) from the dropdown menu. The
screen will automatically update to show the number of times the calculation will be performed in the interval
log period.

For example, if the interval archive is set to record data every hour, and the flowrun calculation period is once
per minute, the flow rate and volume will be calculated 60 times in a single interval log period (1 hour).
Caution Do not enter the time increment before entering the unit. Doing so will cause the time
increment to be changed when the unit of measure is entered.
c. Click OK to return to the Configure Flow Run screen.
6. If a rate damping factor is needed, click the “+” sign to set the appropriate value.
7. Under Energy Units, enter the unit in which you want the energy measurement displayed. To change the unit, click

Edit, change the unit, and click OK to return to the Configure Flow Run screen.

8. Click Apply to save your settings without leaving the Configure Flow Run screen.
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Flow Rate Calculations

The first step in entering flow rate calculation information is to select a flow rate calculation method. Click the Change
button to view the available selections (Figure 4.6).

The Change Flow Run Calculation Method dialog will appear. The selections available on this screen will vary, depend-
ing on the fluid property and flow rate calculation methods selected.

a Configure Flow Run - ModWorX Pre 4.3.0

File Tasks Tools Help
Scanner 2100W - Device name [s/n 14417921 site name
DOWNLOAD Field Name
Configure Flow Run Location name
[ Refresn | [ apty | [ o< |[ canca |
Flow Rate Calculation il
Calculation Method Orifice, AGA-3 (2012)
Wet Correction No wet correction
Input Assig nts  Calibrate Inputs Base Conditions
Differential Pressure Source Integrated Differential Pressure - Base Temperature 50,0000 DegF
Static Pressure Source Integrated Static Pressure - Base Pressure 14.7300 psi
Temperature Source RTD - Atmospheric Pressure 14.7300 psi

i

= Analog Input sensars are only avalable for selection s a Pressure Source
or a Temperature Source if the Input i installed and has been properly
configured as a Pressure Transducer or a Temperature Transducer, Ensure
that sampling is enabled for Analog Inputs used as sources.

= Pressure tap location is upstream.
Value Control

Orifice Plate  Change Plate Low Pressure Cutoff 10 InH20

Operator: None, Changed On:
Flate Size 1.0000 inches Flow Run Accumulation
Reference Temperature 68.0000 DegF Accumulation Method Gas Phase Only
Plate Materisl Stainless Steel (304/316)
Plate Modsl Number (To Be Configured )
Plate Serial Number
Pipe
Pipe Size 2.0670 inches
Pipe Material Carbon Steel -
Tap Type Flange Tapped -
User Manusls
I Ccom2 4.3.0.489 <Port 1Default> 10/12/2018 3:06 PM

Figure 4.6

Natural Gas

If the flowrun is configured for gas measurement, the selections will appear as shown in Figure 4.7, page 52. Enter the
appropriate fluid properties calculation method and the flow rate calculation method, then click OK to return to the Con-
figure Flow Run screen.

Note  When using the NuFlo Cone Meter, choose the Cone-Spool algorithm as the flow rate calculation method.

Steam

If the flowrun is configured for steam measurement, the selections will appear as shown in Figure 4.8, page 53. Enter

the appropriate fluid properties calculation method, flow rate calculation method, wet correction method, and flowrun ac-
cumulation method. Then, click OK to return to the Configure Flow Run screen. Note that the steam flowrun calculation
parameters are interdependent. For example, when a user selects a fluid properties calculation method (IF-97 or IF-97/
James correlation for steam), the available selections for flow rate calculation will change to reflect only those methods
that support the selected fluid property. Selections for wet correction and flowrun accumulation method will, in turn, be
determined by the fluid property and flow calculation method selections.

51



Section 4 ModWorX Pro

Liquid
If the flowrun is configured for liquid measurement, the selections will appear as shown in Figure 4.9, page 53. Enter

the appropriate fluid properties calculation method (generic or MPMS Chapter 11.1). If MPMS is selected, specify the
type of fluid from the dropdown list provided.

For temperature-pressure correction of hydrocarbon liquids having a density greater that 610 kilograms per cubic meter
(excludes LPGs and LNGs), select the MPMS 11.1 calculation.

*  Refined Products include gasoline, diesel fuel, fuel oil, and jet fuel. The density at base conditions and the viscosity
at flowing conditions must be input.

*  Special Products are other hydrocarbon liquids that don’t fall into the above classifications, e.g., Gasohol. For
these, the fluid’s expansion coefficient “alpha” is also required. Consult MPMS 11.1 for instructions on determining
alpha.

e Select Generic Liquid for measurement of liquids in which temperature-pressure correction is not required (e.g.,
disposal water). The fluid’s density and viscosity must be input.

Select the appropriate flow rate calculation method. Then, click OK to return to the Configure Flow Run screen.

Important  If using firmware version 4.10 or earlier, the content of Change Flow Run Calculation Methods
screens will be different. These older firmware versions support API-2540 standards which have
since been replaced by API 11.1 standards. Please see Appendix C - Configuring Liquid Parameters
Using Scanner Firmware 4.10 and Earlier, page C-1 for details.

ModWorX Pro @ ModWorX Pro @

Fluid Properties Calculation Method

Natural Gas Steam Liquid

«) AGA Detail IF-97 Generic
AGA-E Gross IF-97 with James correlation MPMS Ch, 11,1

Flow Rate Calculation Method

) Orifice, AGA-3(1992) Crifice, AGA-3 (2012)

Cone - Spoal Small Bore Orifice, ASME MFC-14M (2003)

Cone - Wafer Averaging Pitat Tube (Annubar®)

Turbing, AGA-T (2006)

Orifice, 150-5167 (2003)

Wet Correction Method

* Mo wet correction

Flow Run Accumulation Method

=) Gas Phase Only

Fluid Properties Calculation Method

Natural Gas Steam Liquid
AGA-G Detail IF-a7 GEneric

*) BGAB Gross!

________________ 1F-97 with James correlation MPMS Ch, 11,1
Flow Rate Calculation Method
= Orifice, AGA-3 {1932) arifice, AGA-3 (2012)
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Cone - Wafer Aweraging Pitot Tube (Annubar@)
Turbing, AGA-F (2008)

Orffics, 150-5167 (2003)

Wet Correction Method
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Figure 4.7
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Figure 4.9
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Flow Rate Calculation Parameters for an Orifice, Cone, or Pitot Meter Run

The flow rate calculation parameters on the Configure Flow Run screen (Figure 4.10) will vary, depending on the calcu-
lation method selected. Use the following steps to configure a Scanner for use with AGA-3 (1991 or 2012), ISO-5167
Orifice, Cone-Spool, Cone-Wafer, Small Bore Orifice and Averaging Pitot Tube (Annubar) calculation methods.

Note For gas measurement, ISO-5167 is applicable only to flow that remains subsonic throughout the measuring
section and where the fluid can be considered single-phase. It is not applicable to the measurement of pulsating
flow. It does not cover the use of orifice plates in pipe sizes less than 50 mm

(2 in.) or more than 1000 mm (39 in.), or with pipe Reynolds numbers below 5000.

Note Analog inputs can be selected as a pressure source or a temperature source only if they are installed and prop-
erly configured. Ensure that sampling is enabled for analog inputs used as pressure or temperature sources. See
Procedure: Configuring an Analog Input, page 81 for details.

1. Under Input Assignments, select the type of sensor(s) used.

— Differential Pressure Source—If using the MVT, select Integrated Differential Pressure. If using a pressure
transducer via an analog input, select the analog input. The analog input must be configured before it will ap-
pear in the dropdown menu.

—  Static Pressure Source—If using the MVT, select Integrated Static Pressure. If using a pressure transducer
via an analog input, select the analog input. The analog input must be configured before it will appear in the
dropdown menu.

— Temperature Source—If using the RTD on the Scanner circuit board, select Integrated RTD. If using a tem-
perature transducer via an analog input, select the analog input. The analog input must be configured before it
will appear in the dropdown menu.

7% Configure Flow Run - ModWorX Pro43.0 ==
File Tasks Tools Help
Scanner 2100w - Device name [s/n 1441792] site name "
DOWNLOAD Field Name
Configure Flow Run e o
[ mefiesn | [ ey | [ o
Flow Rate Calculation 0
Calculation Methed Orifice, AGA-3 (2012)
Wet Correction No wet correction
Input Assignments  Calibrate Inputs Base Conditions B
Differential Pressure Source | Integrated Differential Pressure - Base Temperature 60,0000 DegF
Static Pressure Source Integrated Static Pressure - Base Pressure 14.7300 psi
Temperature Source RTD - Atmospheric Pressure 14.7300 psi
= Analog Input sensors are only avalable for selection as  Pressure Source E
or a Temperature Source if the Input s installed and has been properly
configured as a Pressure Transducer or a Temperature Transducer. Ensure
that sampling is enabled for Analog [nputs used 25 sources.
= Pressure tap location is upstream.
Value Control
Orifice Plate  Change Plate Low Pressure Cutoff 10 nH20
Operator: None, Changed On:
Plate Size 1.0000 inches Flow Run Accumulation
Reference Temperature 58.0000 DegF Accumulation Method Gas Phase Only
Plate Material Stainless Steel (304/315)
Plate Model Number (o Be Configured )
Plate Serial Number
Pipe
Pipe Size 2.0670 inches
Pipe Material Carbon Steel e
Tap Type Flange Tapped -
128 User Manuals
com2 4.3.0.489 <Port 1 Default> 10/12/2018 3:06 PM

Figure 4.10

To calibrate the sensor inputs, click on the blue Calibrate Inputs hyperlink and follow the screen prompts.
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Note The user must enter the Maintenance Mode to calibrate an input, and will be returned to the Configure Flow Run
screen upon exiting the Maintenance Mode. See Section 8 - Calibrating and Verifying Inputs for complete instruc-
tions.

2. Verify the parameters for the differential pressure producer (orifice plate, cone meter). To change a parameter, click
on the blue hyperlink next to the parameter (example: Change Plate or Change Cone Meter) and follow the screen
prompts.

Note The user must enter the Maintenance Mode to change a parameter, and will be returned to the Configure Flow
Run screen upon exiting the Maintenance Mode.

See one of the following sections for complete instructions:

—  Section 9 - Flow Run Maintenance for Orifice Input (AGA-3 or ISO-5167 Orifice)—change orifice plate param-
eters

—  Section 10 - Flow Run Maintenance for Cone Meter Input—change cone meter parameters

—  Section 11 - Flow Run Maintenance for Averaging Pitot Tube (Annubar) Input, page 150—change averaging
pitot tube parameters

3. Where applicable, update the pipe parameters. To change the pipe size, delete the current value and enter a new
value. Select the pipe material and tap type from the dropdown menus provided.

Note When the Averaging Pitot Tube flow rate calculation method is selected, all parameters (including pipe param-
eters) must be changed by clicking on the Change Meter link and navigating to the Maintain Flow Run screen.
See Section 11 - Flow Run Maintenance for Averaging Pitot Tube (Annubar) Input, page 150 for details.

4. Under Base Conditions, adjust the base temperature, base pressure, and atmospheric pressure by deleting existing
values and entering new values, as required.

5. Under Value Control, adjust the low-pressure cutoff, if desired.
6. Click Apply to save your settings.

7. If Cone - Spool or Cone - Wafer is selected as the Flow Rate Calculation Method, a Cone Flow Coefficients section
will be displayed. See Configuring Cone Flow Coefficients, page 60.

8. Proceed to the Fluid Properties section of the screen. See Configuring Fluid Properties, page 57.

Flow Rate Calculation Parameters for a Turbine Meter Run

The flow rate calculation parameters on the Configure Flow Run screen will vary, depending on the calculation method
selected. Use the following steps to configure a Scanner for use with AGA-7 (gas) or Liquid Turbine calculation meth-
ods.

1. Under Uncorrected Volume Source, select the turbine source (Turbine 1), as shown in Figure 4.11, page 56. If an
optional expansion board is installed in a Scanner 2000 or Scanner 210x, two turbine inputs are available for selec-
tion. If a Scanner 2200 is installed, these turbine inputs will be displayed without an additional expansion board.
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com2 4.3.0.489 <Port 1 Default> 10/12/2018 3:13FPM

Figure 4.11

2. Under Turbine 1 Information, verify the turbine meter model shown. To change the meter selection, click on the blue
Configure Turbine hyperlink and follow the screen prompts. See Section 13 - Turbine Maintenance for complete

instructions.

Note The user must enter the Maintenance Mode to change a meter selection, and will be returned to the Configure
Flow Run screen upon exiting the Maintenance Mode.

3. Under Input Assignments, verify the pressure source and/or temperature source to be used. If measuring liquids,
only a temperature source will be selectable (Figure 4.12, page 57). To calibrate the sensor inputs from this
screen, click on the blue Calibrate Inputs hyperlink and follow the screen prompts.

Note Analog input sensors are only available for selection as a pressure source or a temperature source if the input
is installed and has been properly configured as a pressure transducer or a temperature transducer. Ensure that
sampling is enabled for analog inputs used as sources. See Procedure: Configuring an Analog Input, page 81,

for details.

Note The user must enter the Maintenance Mode to calibrate an input, and will be returned to the Configure Flow Run
screen upon exiting the Maintenance Mode. See Section 8 - Calibrating and Verifying Inputs for complete instruc-

tions.
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com2 4.3.0.439 <Port 1 Default> 10/12/2018 3:46 PM
Figure 4.12

4. Under Base Conditions, adjust the base temperature, base pressure, and atmospheric pressure by deleting existing
values and entering new values, as required.

Note When the fluid properties calculation method is selected for an MPMS or generic liquid, the base temperature
and base pressure values are set by the configured base temperature selection in the Fluid Properties section of
the screen.

5. Click Apply to save your settings.

6. Proceed to the Fluid Properties section of the screen.

Configuring Fluid Properties

The contents of the Fluid Properties section of the Configure Flow Run screen vary, depending on the product being
measured (gas, steam or liquid) and the fluid property calculation method selected. For example, when calculating gas
flow with the AGA-8 Detail method, fluid property parameters include an extensive list of gas constituents (Figure 4.13,
page 58). When the AGA-8 Gross method is used, only two gas constituents are configured. When calculating steam
with a wet correction, only steam quality is configurable. Use the following steps to configure all fluid properties for the
Scanner. When calculating liquid flow, density and viscosity values are configurable.

1. Note the calculation method displayed. The fluid property calculation method is typically selected when the user first
accesses the Change Flow Run Calculation Methods screen.

IMPORTANT The user can change the fluid property calculation method (or any other flow run calculation
method) by pressing the Change button. However, users should be aware that changing the
fluid properties calculation method may result in a change in the flow rate calculation method
selected. Always verify the flow rate calculation method before clicking OK.
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Figure 4.13

2. The parameters displayed in the remainder of the Fluid Properties screen will vary, depending on the fluid property
calculation method and flow rate calculation method selected.

a. Ifthe flow run is configured for gas measurement, the Fluid Property section of the Configure Flow Run
screen will display either Gas Composition information (AGA-8 Detail; see Figure 4.13), or Gross Method
Parameters (AGA-8 Gross; see Figure 4.14, page 59). To change a parameter, click on the blue Change Com-
position or Change Parameters hyperlink and follow the screen prompts.

b. Ifthe flow run is configured for steam measurement, Steam Property settings will be displayed (Figure 4.15,
page 59). Edit the parameters as necessary. To change a parameter, click on the blue Change Properties
hyperlink and follow the screen prompts.

c. If the flow run is configured for liquid measurement, Liquid Parameter settings will be displayed (Figure 4.16,
page 60). Edit the parameters as necessary. To change a parameter, click on the blue Change Parameters
hyperlink and follow the screen prompts.

Note The user must enter the Maintenance Mode to change gas composition, gross method parameters, steam prop-
erties or liquid parameters, and will be returned to the Configure Flow Run screen upon exiting the Maintenance
Mode. See Sections 9, 10, 11, and 12 for complete instructions.
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Figure 4.14
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Figure 4.15
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Figure 4.16

Configuring Cone Flow Coefficients

If Cone - Spool or Cone - Wafer is selected as the Flow Rate Calculation Method, a fourth section of parameters entitled
Cone Flow Coefficients will appear on the Configure Flow Run screen (Figure 4.17).
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Active Coefficients  cChangs flow Cosfficians (0}

O akins e, Shanged s
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Linear Flow
Coefficient
0.8800
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User Manuals

coma 4.3.0.489 <Porl 1 Deladl> 10/12/2018 405 FM

Figure 4.17

To enter a linear or multi-point flow coefficient, click on the blue Change Flow Coefficients (Cd) hyperlink and follow
the screen prompts.

Note The user must enter the Maintenance Mode to change cone flow coefficients, and will be returned to the Con-
figure Flow Run screen upon exiting the Maintenance Mode. See Section 10 - Flow Run Maintenance for Cone

Meter Input for complete instructions.
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Section 5 - Setting up a Turbine Input or Pulse Input

The standard Scanner 2000 or Scanner 210x supports a single turbine input for measuring gas or uncompensated liquid.
When an optional expansion board is installed in a Scanner 2000 or Scanner 210x, a second turbine input and a pulse
input are available. The Scanner 2200 supports two turbine inputs, two pulse inputs/relay contacts, or a combination of
the two.

This section will guide users in performing the following tasks:

* select the appropriate turbine meter

»  configure the display of volumetric flow and flow rate

*  configure input parameters including sampling period, input sensitivity, and low-flow cutoff setpoint

*  configure a pulse input (requires a Scanner 2000 or Scanner 210x with expansion board or a Scanner 2200)

* override the live flow rate value with a user-specified value

Each frequency input can be configured as a turbine input, a pulse input, or a contact input. However, a Scanner device
can calculate flow from no more than two frequency inputs at a time. Therefore, a pulse input may not be used as a fre-
quency input simultaneously with two turbine inputs.

A pulse input can be used as a status input while two turbine inputs are in use. No configuration via ModWorX Pro is
required for a pulse input when used as a status indicator. See the appropriate Scanner Hardware User Manual for infor-
mation on the Modbus registers used to monitor a switch using the pulse input.

For information on changing a turbine K-factor, see Section 13 - Turbine Maintenance.

For information on entering gas constituents for a gas-compensated flow run, see Section 12 - Flow Run Maintenance for
Turbine Input (AGA-7/Liquid Turbine).

To set up a turbine input or pulse input,

1. Click on the Configure button in the task menu bar on the Main Display screen (Figure 5.1).

7% Scanner 2100W Main Display - ModWork Pro4.3.0
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Figure 5.1
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2. Then, click on Turbine Input 1 (or Turbine Input 2, if applicable) in the Configure screen (Figure 5.2). To configure
a pulse input for a Scanner 2000 or Scanner 210x, you must select Turbine Input 2. To configure a pulse input for a
Scanner 2200, either Turbine Input 1 or Turbine Input 2 may be used.

E Scanner 2100W Configuration Menu - ModWorX Pro 4.3.0

File Tesks Tools Help

[ scanner 2100w - [s/n 1441792] ‘
TR OAL Scanner 2100W Configuration Menu

System 4k

Flow Runs

Turbines «

inputs
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comz 4.3.0.489 <Port 1 Default> 10/12/2018 12:29 PM

Figure 5.2
The Configure Turbine Input screen will appear (Figure 5.3).
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Figure 5.3
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Procedure: Setting Up a Turbine Input

Note This procedure may be used to set up a second turbine input or a pulse input if an optional expansion board is
installed in a Scanner 2000 or Scanner 210x, or if a Scanner 2200 is installed.

1. Enter turbine input settings (Figure 5.3, page 63).
a. Under Information, enter basic meter information.
—  Enter a name for the turbine meter. This name will replace the default name “Turbine 1” or “Turbine 2” on
the Main Screen and all other screens involving the turbine input and in archive log reports.

—  Confirm the meter model. To select a different meter model, click on the blue Change Meter hyperlink and
follow the screen prompts.

Note The user must enter the Maintenance Mode to change the meter model, and will be returned to the Configure
Turbine Input screen upon exiting the Maintenance Mode. See Section 13 - Turbine Maintenance for complete
instructions.

—  Enter a serial number for the meter, if desired.
b. Under Units, adjust the volume and rate units, if desired.

— To display flow volume or flow rate in a different unit, click Edit. The Edit Display Unit dialog will appear
(Figure 5.4). The base unit is the unit in which the Scanner measures flow from the meter. Click on the Dis-
play Unit dropdown menus to select a display unit and/or volumetric rate unit. The conversion factor used
to convert the base unit to the display unit will automatically update. To enter a custom unit, select Custom
from the dropdown menu, and enter the desired conversion factor and offset factor. Click OK to save your
changes and return to the Configure Turbine Input screen.

. —
ModWorX Pro
=

Baze Unit GAL
Display it v per [day -
Dizplay Label Text BEL
Units Conversion Factar 0.0238095243
Units Conversion Offset oo
| Ok | | Cancel
Figure 5.4

c. Adjust input settings, if desired.

— To change the sampling period, click Edit. The Edit Synchronized Time Periods dialog will appear, and an
arrow will point to Turbine Input (Figure 5.5, page 65).

—  Select the time period unit desired (seconds, minutes, or hours) using the dropdown menu. Then use the
-/+ buttons to select the time period desired. The screen will automatically display the number of sampling
periods that will occur per flow run calculation period. Click OK to save the settings and return to the Con-
figure Turbine Input screen.
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d.

ModWorX Pro
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Figure 5.5

—  To change the rate damping factor, click the -/+ buttons. The resulting “settling time” will always be a
multiple of the sampling period. For example, when the sampling period is 4 seconds, entering a damping
factor of 2 will result in a settling time of 8 seconds.

— To change the input threshold setting, click on the Input Threshold dropdown menu and choose a sensitiv-
ity level for minimizing noise interference in the signal reception. There are four sensitivity levels to choose
from, ranging from 20 mV to 200 mV. A “low” threshold value will allow the Scanner to detect a signal of
approximately 20 mV peak-to-peak, while a “max” threshold value will allow the Scanner to detect only
signals that exceed 200 mV, peak-to-peak.

—  To change the low input frequency cutoff, delete the existing value and enter a new value. The frequency
cut-off is reserved for the turbine input only. When the low-frequency cut-off is configured, the Scanner
will ignore inputs that are less than the user-entered value.

—  To change the low flow rate cutoff, delete the existing value and enter a new value. The low flow rate cutoff
is a setpoint for the accumulation of flow time in the hourly and daily records, and can be applied to either a
turbine input or pulse input.

— To override the live flow rate value, click the Enable Override field and change the setting to Yes. Then
type in the override value desired.
Click Apply to save the new settings.

2. Verify the meter K-factor displayed at the bottom of the Configure Turbine Input screen. To change the K-factor,
click on the blue Change K-Factors hyperlink and follow the screen prompts.

Note

The user must enter the Maintenance Mode to change the K-factor, and will be returned to the Configure Turbine
Input screen upon exiting the Maintenance Mode. See Section 13 - Turbine Maintenance for complete instruc-
tions.

If using the turbine meter for a Flow Run with AGA-7, enter the K-factor supplied by the meter manufacturer in
terms of pulses/ACF. Do not correct the K-factor for average temperature and pressure.
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Procedure: Setting Up a Pulse Input

Note SCANNER 2000 OR SCANNER 210X WITH EXPANSION BOARD. A single pulse input is available when an
expansion board is installed on a Scanner 2000 or Scanner 210x. The Turbine Input 2 configuration screen must
be used for configuring this input.

Note SCANNER 2200. Two pulse inputs are available on the Scanner 2200. They are configured using Turbine Input 1
and Turbine Input 2 configuration screens.

The following procedure is based on the configuration of a pulse input using Turbine Input 2. If a Scanner 2200 is in use,
Turbine Input 1 can also be used to configure a pulse input. The same procedure applies.

To set up a pulse input, perform the following steps:

1. Select Turbine Input 2 from the Configure screen. The Configure Turbine Input 2 screen will appear (Figure 5.6).

7% Canfigure Turbine Input 2 - ModWorX Pro 4.3.0 P | e
File Tasks Tools Help
Scanner 2100W - Device name [s/n 1441792] site name
WNLOA . Field Name
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Meter K-Factors
Active K-Factors  Change K-Factors
Operator: <Port 1 Default>, Calibrated On: 08/02/2018
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1 1= User Manuals
coM2 4.3.0.489 <Port 1Default> 10/12/2018 4:16 PM
Figure 5.6

2. Follow the instructions described in Procedure: Setting Up a Turbine Input, steps 1a through lc.

3. Click the Enable Pulse Input dropdown menu and change the setting to “yes.” The Input Threshold selection will
be disabled (grayed out).

4. Click Apply to save the new settings.

Verify the meter K-factor displayed at the bottom of the Configure Turbine Input screen. To change the K-factor,
click on the blue Change K-Factors hyperlink and follow the screen prompts.

Note The user must enter the Maintenance Mode to change the K-factor, and will be returned to the Configure Turbine
Input screen upon exiting the Maintenance Mode. See Section 13 - Turbine Maintenance for complete instruc-
tions.

If using the turbine meter for an AGA-7 flow run, enter the K-factor supplied by the meter manufacturer in terms
of pulses/ACF. Do not correct the K-factor for average temperature and pressure.
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Section 6 - Configuring Inputs

The standard Scanner 2000 or Scanner 210x supports inputs for differential pressure, static pressure, and process temper-
ature. If an optional expansion board is installed in a Scanner 2000 or Scanner 210x, two analog inputs are also available.
A standard Scanner 2200 supports two analog inputs. This section will guide users in performing the following tasks:

configure differential pressure input
configure a static pressure input
configure a process temperature input

configure analog inputs (requires a Scanner 2000 or Scanner 210x with expansion board or a Scanner 2200)
For information on calibrating inputs, see Section 8 - Calibrating and Verifying Inputs.

To configure an input,

1.

Click the Configure button in the task menu bar on the Main Display screen (Figure 6.1).

7% Scanner 2100 Main Display - ModWork Pro 43
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Figure 6.1
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2. Then, click the appropriate input in the Inputs section of the Configuration Menu screen (Figure 6.2).
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Figure 6.2

Differential Pressure

To configure a differential pressure input, click Differential Pressure on the Configuration Menu screen. The Configure
Differential Pressure screen will appear (Figure 6.3).
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Figure 6.3
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Procedure: Configuring Differential Pressure

Differential Pressure Settings
1. Enter basic sensor information.
a. Enter a unique sensor name, if desired.
b. Enter the sensor model number, if desired.
The serial number and the range of the sensor are automatically read and displayed on the screen.
2. Change the Display Unit setting, if necessary. The default is In H20. To change the setting,
a. Click Edit. The Edit Display Unit dialog will appear (Figure 6.4). The base unit is the unit in which the Scan-

ner measures differential pressure from the sensor.

(
ModWorX Pro

Base Unit InHzo
Display Unit
Display Label Text THZ0
Units Convetsion Fackor 1.0
Units Conversion Offset 0.0
| OF | | Cancel |
Figure 6.4

b. Click on the dropdown Display Unit menu and select a display unit. The conversion factor used to convert the
base unit to the display unit will automatically update.

c. To enter a custom unit, select Custom from the dropdown menu, and enter the desired conversion factor and
offset.

d. Click OK to save your changes and return to the Configure Differential Pressure screen.

Note When the display unit is changed, the units for other input settings (failure value, low pressure cutoff, and over-
ride) will update accordingly.

3. Adjust parameter values in the Input Settings section, if desired.
a. To change the sampling period, perform the following steps:

b. Click Edit. The Edit Synchronized Time Periods dialog will appear, and an arrow will point to Differential
Pressure (Figure 6.5, page 71).
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TMudWo X Pro -
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Figure 6.5
ii. Select the time unit desired (seconds, minutes, etc.) using the dropdown menu.

iii.  Use the -/+ buttons to select the number of seconds, minutes, etc. desired. The screen will automatically
divide the flow run calculation period by the input sampling period to determine the number of sampling
periods that will occur per flow run calculation period.

iv.  Click OK to save the settings and return to the Configure Differential Pressure screen.

b. To change the damping factor, click the — or + button. The resulting “settling time” will always be a multiple of
the sampling period. For example, when the sampling period is 4 seconds, entering a damping factor of 2 will
result in a settling time of 8 seconds.

c. To change the failure value (the value that will be substituted for a live reading should the unit fail), select the
existing value and type in a new value. In the event of a sensor failure, this value will be substituted for a live
reading in flow calculations.

d. To change the low pressure cutoff, select the existing value and type in a new value. Any differential pressure
measurements below this value will be set to zero. This setting helps prevent inaccuracies in daily and interval
differential pressure records caused by periods of very low differential pressure.

e. To override the live input reading, click the Enable Override field and change the setting to Yes. Then type in
the override value desired.

f.  Click Apply to save your settings.
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Sensor Calibration

1. Observe the calibration settings at the bottom of the screen (Figure 6.6). To calibrate the sensor, click on the blue
Calibrate hyperlink in the Sensor Calibration section and follow the screen prompts.

Note The green band across the top of the screen indicates that you are in Maintenance Mode.
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Figure 6.6

Note The user must enter the Maintenance Mode to calibrate differential pressure, and will be returned to the Config-
ure Differential Pressure screen upon exiting the Maintenance Mode. See Section 8 - Calibrating and Verifying
Inputs for complete instructions.

2. Observe the verification settings at the bottom of the screen (Figure 6.6). To verify the sensor’s calibration, click on
the blue Verify hyperlink and follow the screen prompts.

Note The user must enter the Maintenance Mode to verify differential pressure, and will be returned to the Configure
Differential Pressure screen upon exiting the Maintenance Mode. See Section 8 - Calibrating and Verifying Inputs
for complete instructions.
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Static Pressure

To configure a static pressure input, click on the Static Pressure button on the Configuration Menu screen. The Config-

ure Static Pressure screen will appear (Figure 6.7).
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Figure 6.7

Procedure: Configuring Static Pressure

Static Pressure Settings

1.

Enter basic sensor information.

a.

Enter a unique sensor name, if desired.

b. Enter the sensor model number, if desired.

The serial number and range of the sensor are automatically read and displayed on the screen..

Change the Display Unit setting, if desired. The default is PSIG.
To change the setting,

a.

Click Edit. The Edit Display Unit dialog will appear (Figure 6.8, page 74). The base unit is the unit in which
the Scanner measures static pressure from the sensor.

Click on the dropdown Display Unit menu to select a display unit. The conversion factor used to convert the
base unit to the display unit will automatically update.

To enter a custom unit, select Custom from the dropdown menu, and enter the desired conversion factor and

offset factor.

Click OK to save the changes and return to the Configure Static Pressure screen.
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Edit Display Unit - Static Pressure
Base Linit PSIG
Display Unit
Display Label Text PSIG
Units Conversion Fackor 1.0
Units Conversion Offset 0.0
I OF | | Cancel
Figure 6.8
Note When the display unit is changed, the units for the other input settings (failure value, low pressure cutoff, and

override value) will update accordingly.

3.

Adjust parameter values in the Input Settings section, if desired.

a.

To change the sampling period, perform the following steps:

i. Click Edit. The Edit Synchronized Time Periods dialog will appear, and an arrow will point to Static Pres-

sure (Figure 6.9).

Edit Synchronized Time Periods

Archive Logging Period

Interval Archive |—| 1

|+‘ |H0ur5 ~ | 24 periods

Flow Run Calculation Period

Flow Run |—| 1
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Differential Pressure |—| 1 |+‘ |Secnnds - ‘ 60 periods
per flow run calculation period
Process Temperature |—| 5 |+‘ |Seconds - ‘ 12 periods
Turhine Input 1 |—| 4 |+‘ |Seconds - ‘ 15 periods
Figure 6.9
ii. Select the time period unit desired (seconds, minutes, etc.) using the dropdown menu.

iii.  Use the -/+ buttons to select the number of seconds, minutes, etc. desired. The screen will automatically
divide the flow run calculation period by the input sampling period to determine the number of sampling
periods that will occur per flow run calculation period.

iv.  Click OK to save the settings and return to the Configure Static Pressure screen.
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b. To change the damping factor, click the -/+ buttons. The resulting “settling time” will always be a multiple of
the sampling period. For example, when the sampling period is 4 seconds, entering a damping factor of 2 will
result in a settling time of 8 seconds.

c. To change the failure value, select the existing value and type in a new value. In the event of a sensor failure,
this value will be substituted for a live reading in flow calculations.

d. To change the low pressure cutoff, select the existing value and type in a new value. Any static pressure
measurements below this value will be set to zero. This setting helps prevent inaccuracies in daily and interval
differential pressure records caused by periods of very low differential pressure.

e. To override the live input reading, click the Enable Override field and change the setting to Yes. Then type in
the override value desired.

f.  Click Apply to save the new settings.

Sensor Calibration

1. Observe the calibration settings at the bottom of the screen (Figure 6.10). To calibrate the sensor, click on the blue
Calibrate hyperlink in the Sensor Calibration section and follow the screen prompts.
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Figure 6.10

Note The user must enter the Maintenance Mode to calibrate static pressure, and will be returned to the Configure
Static Pressure screen upon exiting the Maintenance Mode. See Section 8 - Calibrating and Verifying Inputs for
complete instructions.

a. Observe the verification settings at the bottom of the screen (Figure 6.10). To verify the sensor’s calibration,
click on the blue Verify hyperlink and follow the screen prompts.

Note The user must enter the Maintenance Mode to verify static pressure, and will be returned to the Configure Static
Pressure screen upon exiting the Maintenance Mode. See Section 8 - Calibrating and Verifying Inputs for com-
plete instructions.
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Process Temperature

To configure a process temperature input, click on the Process Temperature button on the Configuration Menu screen.
The Configure Process Temperature screen will appear (Figure 6.11).
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Figure 6.11

Procedure: Configuring Process Temperature

Process Temperature Settings

1.

Enter basic sensor information.
a. Enter a unique sensor name, if desired.
b. Enter the sensor model number, if desired.
c. Enter the serial number for the sensor, if desired.

The range of the sensor is automatically read and displayed on the screen in the Sensor Range Low and Sensor
Range High fields.

Change the Display Unit setting, if desired. The default is deg F.
To change the setting,

a. Click Edit. The Edit Display Unit dialog will appear (Figure 6.12, page 77).
The base unit is the unit in which the Scanner measures process temperature from the sensor.

b. Click on the dropdown Display Unit menu to select a display unit. The conversion factor used to convert the
base unit to the display unit will automatically update.

c. To enter a custom unit, select Custom from the dropdown menu, and enter the desired conversion factor and
offset.
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d. Click OK to save the new settings and return to the Configure Process Temperature screen.

Edit Display Unit

Biaze Unit Deg F

Dizplay Unit
Dizplay Lakbel Text

Units Conversion Factar

Units Conversion Offset

| oK | | Cancel

Figure 6.12

Note  When the display unit is changed, the units for other input settings (failure, low temperature cutoff, and override)
will update accordingly.

3. Adjust parameter values in the Input Settings section, if desired.
a. To change the sampling period, perform the following steps:

i. Click Edit. The Edit Synchronized Time Periods dialog will appear, and an arrow will point to Process Tem-
perature (Figure 6.13).

Edit Synchronized Time Periods

Archive Logging Period

Interval Archive |—‘ 1 |+| |Hn|_|rs = | 24 periods per day

Flow Run Calculation Period

Flow Run |—‘ 1 |+| |Minutes ~ | 60 periods per interval log period

Input Parameter Sampling Periods

Static Pressure |—‘ 1 |+| |Se:0nds - | 60 perinds
Differential Pressure |—} 1 |+| |Seconds - | 60 periods
per flow run calculation period
P Process Temperature |—E ] ;+| |Se:0nds - | 12 perinds
Turbine Input 1 |—‘ el |+| |Sec0nds - | 15 periods
Figure 6.13
ii. Select the time period unit desired (seconds, minutes, etc.) using the dropdown menu.

iii.  Use the -/+ buttons to select the number of second, minutes, etc. desired. The screen will automatically divide
the flow run calculation period by the input sampling period to determine the number of sampling periods that
will occur per flow run calculation period.

iv.  Click OK to save the new settings and return to the Configure Process Temperature screen.
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b.

To change the damping factor, click the -/+ buttons. The resulting “settling time” will always be a multiple of
the sampling period. For example, when the sampling period is 4 seconds, entering a damping factor of 2 will
result in a settling time of 8 seconds.

To change the failure value, delete the existing value in the Failure field and type in a new value. In the event
of a sensor failure, this value will be substituted for a live reading in flow calculations.

To change the low temperature cutoff, delete the existing value and type in a new value. This setting helps pre-
vent inaccuracies in daily and interval process temperature records caused by periods of very low temperature
by establishing the minimum temperature at which a signal will be recorded.

The input source allows the user to specify the temperature input logged. When the flow run is configured for
gas measurement, the setting defaults to RTD and is not configurable (Figure 6.11, page 76). When the flow
run is configured for steam measurement, the setting defaults to Flow

Run 1 Calculated Temperature and the override settings below the Input Source field are automatically disabled
(Figure 6.14). To log a different temperature input, change the Input Source to RTD.

Note

Using the RTD setting with a steam flow run configuration DOES NOT CHANGE the temperature input used by
the steam measurement (a calculated input will still be used). It only changes the temperature that will be logged
by the Scanner.

To override the live input reading (when applicable), click the Enable Override field and change the setting to
Yes. Then type in the override value desired.

Note

A change to the flow rate calculation method or fluid property calculation method will disable any override of
process temperature. If such a change is required, the process temperature override must be re-enabled.

g.

Click Apply to save the new settings.

7% Configure Process Temperature - ModWor Pro 4,30

File Tasks Tools Help

n DOWNLOAD

4

site name |
Field Name
Location name |

Scanner 2100w - Device name [s/n 1441792]
Configure Process Temperature

[ refresh | [ oy | [ oc ][ cone |

Process Temperature Settings

Information

Input Settings

Sensor Name Sampling Period Ssec [edt |

Sensor Model Number Damping Factor =[ o [+| Modamping

Sensor Serial Number Failure Value 60.0 DegF

Sensor Range Low 0.0 DeaF Low Temperature Cutoff |-150.0 DeaF |

Sensor Range High 500.0 DegF Input Source Flow Run 1 Calculated Temperature v | |7 ‘
Enable Override Yes

Units Override Value 28.98 DegF

Display Lnit DegF [eat |

Saved Calibration Calibrate

Operator: None, Calibrated On:

Calibration Working Units DegF
Zero Offset 0.000

Appled/as Left As Found

Device Interface [IECGUELTEIH

Saved Verification  Verify
Operator: None, Calibrated On:

Verification Werking Units

Applied

DegF

Measured

comz

4.3.0.489

<Port 1 Default>

Sensor Calibration |

10/15/2018 8:37 AM

Figure 6.14

Sensor Calibration

1. Observe the calibration settings at the bottom of the screen (Figure 6.15). To calibrate the sensor, click on the blue
Calibrate hyperlink in the Sensor Calibration section and follow the screen prompts.
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7%, Calibrate Process Temperature - ModWorX Pro 4.3.0

File Tasks Tools Help

O DOWNLOAD

scanner 2100w - Device name [s/n 1441792] site name
Field Name

Calibrate Process Temperature aeaEicn hng

‘ Save Changes | J Exit Maintenance Mode |

:
Input Parameter Process Temperature
Change Task
‘Calibration Task Calibration
i : = = Depending on the
New Calibration Current Calibration p. e g
N . . Options setting and the
Calibration Working Units I - Operator: None, Calibrated On: . .
e last calibration, the
Iw\edms Left  AsFound I Change (% of F5) | apolied/as Left AsFound | columns may read
[ Acquire Point l "Applied/Measured" or
{ Recalibeate o I "As Left/As Found"
Factouy
Calibration
Note Note
Device Interface ya!r"’“!afuarlrs‘
com2 4.3.0.489 <Port 1 Default> 10/12/2018 4:53 PM
Figure 6.15

Note The user must enter Maintenance Mode to calibrate process temperature, and will be returned to the Configure
Process Temperature screen upon exiting the Maintenance Mode. See Section 8 - Calibrating and Verifying
Inputs for complete instructions.

2. Observe the verification settings at the bottom of the screen (Figure 6.15). To verify the sensor’s calibration, click on
the blue Verify hyperlink and follow the screen prompts.

Note The user must enter Maintenance Mode to verify process temperature, and will be returned to the Configure Pro-
cess Temperature screen upon exiting the Maintenance Mode. See Section 8 - Calibrating and Verifying Inputs
for complete instructions.

Analog Input

When the optional expansion board is installed on a Scanner 2000 or Scanner 210x or when a Scanner 2200 is installed,
up to two analog inputs can be used to provide pressure or temperature data for calculating flow in accordance with
AGA-7, or to log virtually any data read by an instrument with analog output capability. The transmitter providing the
analog output signal is powered by the Scanner only when the Scanner is externally powered. Wiring diagrams are pro-
vided in Scanner 2000 or Scanner 210x and Scanner 2200 hardware manuals and quick start guides.

The analog inputs can be configured for a 1-5 'V, 0-5 V, or 4-20 mA signal. To configure an analog input, click on the
Analog Input 1 or Analog Input 2 button on the Configuration Menu screen (Figure 6.16, page 80). The Configure
Analog Input screen will appear (Figure 6.17, page 80).

Note Analog Input 1 and Analog Input 2 function identically and are configured using identical steps. As an example,
the following procedure is illustrated with screens showing configuration of Analog Input 1. The same steps
should be used to configure Analog Input 2.
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7% Scanner 2100W Configuratian Menu - ModWorX Pro 430

ez

File Tasks Tools

DOWNLOAD

System

Inputs

Qutputs

Help.

scanner 2100w - [s/n 14417921 \

Scanner 2100W Configuration Menu

Date,/Time

Fow Runs
Turbines

Prncess Temperature

Analog Input 1 Analog Input 2

zer Manusls|

COM2 4.3.0.489 <Port 1Default> 10/12/2018 11:56 AM
Figure 6.16
-
7% Configure Analog Input 1 - ModWorX Pro 4.3.0
File Tasks Tools Help
scanner 2100W - Device name [s/n 1441792] site name
y Field N,
HONAEDAY Configure Analog Input 1 ot
[ refesh | [ mooy | | [ ok || cancel |

Transducer Type

Information

Sensor Name
Sensor Model Number

Sensor Serial Number

Units

Display Unit

Static Pressure Transducer

Sensor Parameters

Trans. Range Low (4mA) [0.0

|
[sooo et
]

PSIG

Trans. Range High (20mA}

Ohms

| | Shunt Resistance

250.00

Input Settings

PSIG Sampling Period Ssec
Damping Factor [ 177 o ] +/| No damping
Failure Value 0.0 | psiG
Low Pressure Cutoff iE.'n—} pSIG
Enable Override [t~

Override Value
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Analog Input Settings

Transducer Signal Type 4 to 20 mA

B3

(i

Sensor Calibration

DE\-H:ElntErfa[E Us:

Saved Calibration Calbrate

Saved Verification  Verify

CcomMz2. 4.3.0.489

<Port 1Default:

10/15/2018 8:48 AM

Figure 6.17
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Procedure: Configuring an Analog Input

1.

Enter the output signal type (1-5V, 0-5V, or 4-20 mA) and sensor type that best describes the analog instrument
connected to the Scanner. The default settings are for a pressure transducer with a 1-5 V output. To change the signal
type or the sensor type, click the Change button on the Configure Analog Input screen. The Change Analog Input
Sensor Type dialog will appear (Figure 6.18). In addition to choosing the signal type, users can select a pressure
transducer, temperature sensor, level sensor, or a custom sensor. Click OK to save the selection. An Information mes-
sage will appear, confirming that the analog input has changed.

Note  When the transducer type is changed, all calibration settings are deleted, since they will not apply to the newly

selected transducer. See Sensor Calibration, page 84 for further instruction on recalibrating.

[MadWork Pra

Transducer Signal Type
* [T to 5 vok]

OtoS Vot

4to 20 ma

Transducer Type
Static Pressure Transducer

= Differential Pressure Trangducer
Temperature Traradcer
Level Sersor
Custom Sensor Type

Figure 6.18
Enter basic sensor information.

a. Enter a unique sensor name, if desired. This name will replace the default name “Analog Input 1” or “Analog
Input 2” on the Main Screen and all other screens involving the analog input and in archive log reports.

b. Enter the sensor model number, if desired.
c. Enter the serial number for the sensor, if desired.

Change the Display Unit setting, if desired. The default setting varies, depending on what type of transducer is being
used. Default display unit settings include psig for static pressure, inches H20 for differential pressure, degrees F for
temperature, inches for level, volts for custom voltage input, and milliamps for custom 4-20 mA input.

To change the unit setting for a pressure, temperature, or level sensor,

a. Click Edit. The Edit Display Unit dialog will appear (Figure 6.19).

ModWorX Pro

Base Unit InHZO

Display Unit o
Display Label Text INHZO
Units Canwersion Factor 1.0

Units Conwersion Offset 0.0

Figure 6.19

The base unit is the unit in which the Scanner measures the signal output by the transducer or sensor.

b. Click on the dropdown Display Unit menu to select a display unit. The conversion factor used to convert the
base unit to the display unit will automatically update.
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c. Click OK to save the new settings and return to the Configure Analog Input screen.
4. To change the unit setting for a Custom Sensor Type,

a. Click the Edit button next to Sensor Parameters (Figure 6.20).

7’; Configure Analog Input 1 - ModWerX Pro 4.3.0

File Tasks Tools Help

scanner 2100W - Device name [s/n 1441792] site name |
o WNLOA Field N
‘ LGV A Configure Analog Input 1 ot

(oo ] o ] | |

Analog Input Settings - |
Transducer Signal Type 1 to 5 Volt —_—
Change

Transducer Type Custom Sensor Type
Information Input Settings
Sensor Name ] Sampling Period ssec [Edit | E
Sensor Model Number Damping Factor =[ o [+| todamping
Sensor Serial Number Failure Value 10 v
Low Reading Cutoff 1.0 v
Dieglay Eahel Text L Override Value .1.u 1 v ‘
Transducer Range Low (1V) 1.0 v
Transducer Range High (5V) 5.0 v

Sensor Calibration

Saved Calibration Calibrate Saved Verification  Verify
Operator: Mone, Calibrated On: 10/15/2018 Operator: None, Calibrated On:

Calibration Working Urits MA Verification Working Urits MA

Zero Offset 0.000

comMz 4.3.0.483 <Port 1 Default> 10/15/2018 8:50 AM

Figure 6.20
b. The Edit Custom Transducer Range dialog will appear (Figure 6.21).

VMndWarX Pro

Display Unit

Display Label Text Y

Transducer Range Low 1.0 ]
Transducer Range High 5.0 Y

Figure 6.21

Note When the display unit is changed, the units for other input settings (failure, low reading cutoff, and override) will
update accordingly.

5. Enter Sensor Parameters.

a. The Transducer Range Low setting is the output value that will represent the low end of the sensor’s range.
(For example, a low setting of 10 psig for a 1-5V pressure transmitter would cause the Scanner to record a 10
psig measurement when it receives a 1-volt input.
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b. The Transducer Range High setting is the output value that will represent the high end of the sensor’s range.
(For example, a high setting of 200 psig for the same 1-5V pressure transmitter would cause the Scanner to
record a 200 psig measurement when it receives a 5-volt input.

c. Ifa4-20 mA transmitter is being used, a resistor is required in the field wiring of the analog input device. A
third data field—Shunt Resistance—will appear in the Sensor Parameters section of the screen. Enter the resis-
tance value (ohms) of the resistor installed in that field (Figure 6.22).

7% Configurs Anslog Ingut 1 - ModWedk Prod 34 %
Bile Tasks Tgols Help

| stanner 2100w - Device name [s/n 1441792] site name 7
0 ot Configure Analog Input 1 oty

| mewen || mwy | | ok || cwen |
Analog Input Settings

Transducer Sgnal Type 4 to 20 mA

r fI;MQF
Type 7

Information Sensor Parameters
Sertsor Narme Trars, Range Luw (408} |00 InH20 3
frrrias Maded Hmber Tran. Range Hgh (3=4) 0.0 TnHO
Sensor Serial Mumber Shunt Rt Larce 250,00 Nm«
Units Input Settings
Display Unt InH20 [em samping Period saec =

Diamung Fackn = 0+ Modemorg

Falure Vol 0.0 InHO

Lew Pressure Cuteff 0.0 InHXO

Enable Overnde Vo

Crerride Ve .0 H2O

Sensor Calibration

Saved Calibration  Calibate Saved Verification ey

u.-.-...-. ey s Manuals|

comz 430,45 <Fort 1 D> 10/E5/2018 B:51 AN

Figure 6.22

d. If a Custom Sensor Type is selected, click the Edit button next to Sensor Parameters to access the Transducer
Range Low and Transducer Range High settings (see the Edit Custom Transducer Range dialog in Figure 6.21,
page 82).

6. Adjust parameter values in the Input Settings section, if desired.
a. To change the sampling period, perform the following steps:

i. Click Edit. The Edit Synchronized Time Periods dialog will appear, and an arrow will point to Analog Input
1 or Analog Input 2 (Figure 6.23, page 84).

ii. Select the time period unit desired (seconds, minutes, etc.) using the dropdown menu.

iii.  Use the -/+ buttons to select the number of seconds, minutes, etc. desired. The screen will automatically
divide the flow run calculation period by the input sampling period to determine the number of sampling
periods that will occur per flow run calculation period.

iv.  Click OK to save the new settings and return to the Configure Analog Input screen.
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f.

:MudW'urX Pro 7

Archive L ogging Period

Interwval Archive 1 [+ |Hours 24 periods per day

Flow Run Calculation Period

Flows Fun = 1 +| | Minutes | 60 periods per interval log period

Input Parameter Sampling Periods

Static Pressure - 1 =+| | seconds ~ | 60 periods
Differential Fressure | — 1 [+] [Seconds ~ | 60 periods
Process Temperature | =— s + | |Seconds - 1z periods
y Analog Input 1 - 5 + Seconds ~ | 12 perinds per flow run calculation period
Analog Input 2 - 5 =+ | |szconds ~ | 12 periods
Turbine Input 1 = 5 [+] [5econds ~ | 12 periods
Turbine Input 2 - 5 + | |Seconds ~ | 12 periods
Figure 6.23

To change the damping factor, click the -/+ buttons. The resulting “settling time” will always be a multiple of
the sampling period. For example, when the sampling period is 4 seconds, entering a damping factor of 2 will
result in a settling time of 8 seconds.

To change the failure value, delete the existing value in the Failure field and type in a new value. In the event
of a sensor failure, this value will be substituted for a live reading in flow calculations.

To change the low reading cutoff (which may be identified as low pressure cutoff, low temperature cutoff, etc.,
depending on the sensor type selected), delete the existing value and type in a new value. This setting helps
prevent inaccuracies in daily and interval analog input records caused by periods of very low activity by estab-
lishing the minimum output at which a signal will be recorded.

To override the live input reading (when applicable), click the Enable Override field and change the setting to
Yes. Then type in the override value desired.

Click Apply to save the new settings.

Sensor Calibration

IMPORTANT Analog Input 1 and Analog Input 2 are calibrated at the factory before each unit is shipped,

and typically, field calibration of an analog input is not required. However, if a periodic field
calibration is required or desired, be sure to enter the range BEFORE performing the calibration.
Adjusting the range after an analog input has been calibrated can cause erroneous

analog records.

Observe the calibration settings at the bottom of the screen (Figure 6.24, page 85). To calibrate the sensor, click
on the blue Calibrate hyperlink in the Sensor Calibration section and follow the screen prompts.

84



ModWorX Pro Section 6

7, Calbrate Anslog InputL - ModWorX Pro4.30
File Tasks Tools Help

scanner 2100w - Device name [s/n 1441792] site name
" . 1d
HC 20 Calibrate Analog Input 1 sl
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Calibrate Inputs ‘
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Change Task
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Figure 6.24

Note The user must enter Maintenance Mode to calibrate an analog input, and will be returned to the Configure Analog
Input screen upon exiting the Maintenance Mode. See Section 8 - Calibrating and Verifying Inputs for complete
instructions.

2. Observe the verification settings at the bottom of the screen (Figure 6.24). To verify the sensor’s calibration, click on
the blue Verify hyperlink and follow the screen prompts.

Note The user must enter Maintenance Mode to verify an analog input, and will be returned to the Configure Analog
Input screen upon exiting the Maintenance Mode. See Section 8 - Calibrating and Verifying Inputs for complete
instructions.
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Section 7 - Configuring Outputs

The standard Scanner 2000 or Scanner 210x supports a single digital output. The Scanner 2200 supports two digital out-
puts. A digital output can be configured to represent any of the following:

a pulse output indicating the volume, mass, or energy of gas or liquid passing through a flow run

a pulse output indicating the volume of gas or liquid passing through a turbine input run

a pulse output based on time

a response to a value that triggers an alarm

a response to a value that goes above a user-defined setpoint, below a user-defined setpoint, or out of the range of
user-defined setpoints

a programmable output state

An analog output is standard on Scanner 2105 and 2200 devices. To use the analog output to transmit data to another cur-
rent-reading device, an analog readout device must be connected to the Scanner and the Scanner must be powered either
by an external power supply or loop power (Scanner 2105 only).

For instructions on configuring an analog output, see Analog Output, page 97.

Procedures for each of these configuration options are provided in this section.

Digital Output

To configure a digital output, click the Configure button in the task menu bar on the Main Display screen (Figure 7.1).

% Scanner 2100W Main Display - ModWork Pro 4.3
o s
File Tasks Tools Help
Scanner 2100w - Device name [s/n 1441792] Site name

. o 1d
e HOW ORI Scanner 2100W Main Display A @
| Refresh ‘ [v] Auto-Refresh
&% Calibrate Inputs © Maintain Flow Run | &% Maintain Turbine m 4 Confgure
352.687 MCF/day Turbine 1 Fow Rate 7 BBL/day
Daily Total (est.) 317.173 MCF Turbine 1 Grand Total 4.52234E006 BBL
Heating Value 1036.06 BTU/SCF Turbine 2 Flow Rate 0 BBL/day
Turbine 2 Grand Total 0 BBL
Current Day Previous Day Current Day  Previous Day
Volume Fow 45.3104 352.687 MCF Turbine 1 Volume Flow 0.902952 7 BBL
Mass Flow 2014.74 15682.3 LBM Turbine 2 Volume Flow 0 0 BBL
Energy 46.9442 365.404 MMBTU

DETAILS DETAILS

Aarms m

Static Pressure 6.22 PSIG

Differential Pressure 164.62 In H20 al Supply / Battery Voltage 10.28 / 10.55 V
Process Temperature 60.00 DegF % Temperature 71.67 DegF
Analog Input 1 0.00 inches E Date/Time Oct 26,2018 11:05:48 AM
Analog Input 2 56.24 DegF & Analog Output 15.20 mA

Smart Battery / Health % 83.00/97 %

(Dvice nierizc (R
CoM2 4.3.0.490 <Port 1 Default> 10/26/2018 11:06 AM
Figure 7.1
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Then, click the Digital Output button in the Outputs section of the Configuration Menu screen (Figure 7.2).

7% Scanner 2100W Configuration Menu - ModWork Pro 430

File Tasks Tools Help

e DOWNLOAD

Tubines
Differential Pressure

scanner 2100w - [s/n 1441792]

Scanner 2100W Configuration Menu

Communications

)
e

User Modbus Registers

Inputs

4.3.0,489

T pey User Manuals|
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10/12/2018 12:29PM

]

Figure 7.2

The Configure Digital Outputs screen will appear (Figure 7.3). By default, the digital output is disabled.

Bie Lasks fgek Heip

e -

Seanner 2100w - Device aame (870 1441782]

Cunﬁg_ure Digital Outputs

5ile name
Finld Kamo
Location name

[oerep ][ soon ]

Output Hode Ditea bl

Digital Oulpul is Disabled

The eutput it active.

430,485 <Fort 1 Defauts

W/1WX 18 F24AM

Figure 7.3

To enable a digital output, click Change. The Change Digital Output Mode dialog (Figure 7.4, page 89) will appear,

displaying all of the possible configuration options.
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Change Digital Output 1 Mode

Pulse Output
Flows Rian 8 Vol Turbir Ingat 1 Vokins
Flowe Raun I Mass. Turksres It 2 Vokere
Flows Run § Energy
Periode

Alarm Output
fctivated dlaems

Conditional Output
Vakue Below Setpornt
Value Above Setpont
Vahue Out of Setpoink Range

Programmed Output
Controlled Cutput Sate {via Modbus)

Figure 7.4

Procedure: Configure a Volume-Proportional Pulse Output

1. From the Change Digital Output screen, select the parameter that the digital output will represent (Figure 7.5):

flow run 1 volume
flow run 1 mass

flow run 1 energy
periodic

turbine input 1 volume

turbine input 2 volume (will appear only if optional expansion board is installed in Scanner 2000 or Scanner
210x, or if Scanner 2200 is installed)

Change Digital Output 1 Mode

Pulse Output

) [Fiow Run § Yohume Turbires Inget 1 Viokene
Flove Run § Mgy Turkene Ingat 2 Viokens
Flowe Rt I Ensidgey
Periodc

Alarm Output
Activated Alarms

Conditional Output
Vahie Below Setpont
Value Above Setpont
Vabuo Ot of Setpork Rerge

Programmed Output
Controied Cuiput State (s Modbus)

Figure 7.5

2. Click OK to save the setting and return to the Configure Digital Outputs screen (Figure 7.6, page 90).
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Figure 7.6

3. Inthe Output Scaling field, enter the volume that each pulse will represent. The engineering unit that is selected for
displaying volume (as entered on the Configure Flow Run or Configure Turbine screen) will appear as the output

scaling unit on this screen.

4. Adjust the pulse duration (in milliseconds) using the -/+ buttons, if desired.

Select the appropriate output state (normally closed or normally open). The screen will automatically display the
minimum pulse period, maximum output frequency, and maximum uncached flow rate, based on the scaling, volume

units, and pulse duration selected.

Procedure: Configure a Periodic (Time-Based) Pulse Output

1. From the Change Digital Output screen, select Periodic (Figure 7.7).

[ ModworX Pro =]
1an I“BJ“’"‘{& o] '

Disabled

Ch

I

Pulse Output

Flowe Run | Yohame Turbsre Iripist 1 Yok
Flows Run | Mads Turbire Input 2 Velme
Flow Run 1 Energy

=) Periodic

Alarm Output
Activated Al

Conditional Output
Valit Below SEpont
¥aue Above Setpont
Walie Out of Sstpont Range

Programmed Output
‘Controlied Custput State (via Modbus)

Ce ] o

Figure 7.7

2. Click OK to save the setting and return to the Configure Digital Outputs screen (Figure 7.8, page 91).
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Figure 7.8

3. Adjust the output period by clicking the Edit button (Figure 7.9). The output period can be entered in terms of sec-

onds, minutes or hours.

A

Click Apply to save the new settings.

o

‘ModWorX Pro

Enter amourt of time

Seconds B

Cancel

Figure 7.9

Click OK to save the setting and return to the Configure Digital Outputs screen.
Adjust the pulse duration using the -/+ buttons (default is 10 msec).
Change the output state, if necessary. Options are Normally Open and Normally Closed.
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Procedure: Configure an Alarm Output

An alarm output is used to generate a pulse output as a result of an alarm activation. If a digital output is desired when
certain conditions occur, but the user does not desire to log an alarm each time the trigger condition occurs, consider us-

ing a conditional output. See Procedure: Configure a Conditional Output, page 94.
1.

MadWorX Pro &
=

Disatiad

Pulse Output

Flowe Feun | Yokune Turbiree Input 1 Vokene
Flowe Feun 1 Mass. Turksrue Input 2 Vohene
Flowe Feun | Energy

Periodic

Alarm Output
+) Pctivered Alarms

Conditional Output
Viabue Beiowy Setpont
Value Above Setpont:
Value Out of Setpoink Range

Programmed Output
Controled Output State (o Modbus)

Figure 7.10
2.

From the Change Digital Output screen, select Activated Alarms (Figure 7.10, page 92).

Click OK to save the setting and return to the Configure Digital Outputs screen (Figure 7.11).

7% Configure Digital Outputs - ModWorX Pro 430
File Tasks Tools Help
|| scanner 2100w - pevice name [s/n 14417921 site name
WNLOA! i Field Name
MO Configure Digital Outputs Tl
[ refesh | [y | [ ok | [ cam |
Digital Output 1 Settings ‘_
output Hode Actvated Alarms
Output Settings
The outputis active if any of the trigger conditions below are enabled and the corresponding alarm conditions exist.
Alarms are configured from the Configure Alarms screen.
Parameter Either High or Low Alarm Select
Trigger Conditions Flow Run Alarms
[¥] 1. Flow Run 1 Flow Rate (H/L} - high enabled low enabled
] 2. Turbine 1 Flow Rate (HL) - high enabled/low enabled
["] 3. Analog Input 1 {HH/LL) - high enabled/low enabled
[7] 4 - Unassigned -
- Unassigned -
] 8. - Unassigned -
. -Unassignad -
. ~Unassigned -
7] 11. - Unassigned -
ned -
Unassigned -
. - Unassigned -
. - Unassigned -
[ 15. - Unassigned -
Alzrm Trigger Hold-OfF 10sec
Cutput State [Normally Closed = |
Output Latching Nondatching = | =
comz2 4.3.0.489 <Port 1 Default> 10/15/2018 9:31 AM

Figure 7.11
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3.

Click the Select button beside the Parameter field and select a digital output parameter from the dropdown list on the
dialog screen (Figure 7.12).

—  Select “Either High or Low Alarm” to generate a pulse output whenever a configured high or low alarm is
activated. A list of configured alarms will appear in the Trigger Conditions field.

—  Select “Low Alarm Status” to generate a pulse output only when a configured low alarm is activated. A list of
configured alarms will appear in the Trigger Conditions field.

Lo | concel |

Figure 7.12

—  Select “High Alarm Status” to generate a pulse output only when a configured high alarm is activated. A list of
configured alarms will appear in the Trigger Conditions field.

—  Select “Diagnostic 1” to generate a pulse output when a user-selected failure or override condition occurs. A list
of 16 diagnostic bits will appear in the Trigger Conditions field. Up to four diagnostic parameters (‘“Diagnostic
1,2, 3, or 4”) can be used to generate a digital output and up to 16 diagnostic bits can be assigned as triggers for
each diagnostic parameter.

To enable the trigger conditions that will generate a digital output, check the appropriate selections in the Trigger
Conditions field.

— If one of the top three selections was chosen in step 3, only parameters that are configured as alarms will appear
in the Trigger Conditions field (Figure 7.11, page 92). To add a parameter, configure a new alarm in the Con-
figure Alarms menu. See Archive Parameter Setup, page 41, for more details.

— Ifadiagnostic parameter is chosen in step 3, check the diagnostic bits that you want to generate a digital output
(Figure 7.13, page 94). Up to 16 diagnostic bits can be selected as triggers for each diagnostic parameter.

Click Apply to save the new settings.
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Figure 7.13

Procedure: Configure a Conditional Output

1. From the Change Digital Output screen, select the conditions under which the alarm output is to activate:

* value below setpoint— the alarm is activated when the assigned value is below the designated threshold (Figure

7.14)

e value above setpoint — the alarm is activated when the assigned value is above the designated threshold

* value out of setpoint range (above or below threshold) — the alarm is activated when the assigned value goes

above or below the designated threshold

[ Modworx Pro

[rizabled

Pulse Output

Fiow Blun 1 Volume Turbine Input 1 Vohume
Fiow Fun | Mass Turbine Input 2 Vohume
Fiow Fun | Energy

Periodic

Alarm Output
Activated Alarms

Conditional Output
) rahae Below Setpoint]

Vbt Above SEtpant

Vabye Cut of Sotpoink Range

Programmed Output
Controdled Output State {via Modbus)

ok [ Sarel
Figure 7.14
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2.

Click OK to save the setting and return to the Configure Digital Outputs screen (Figure 7.15). In this example, the
alarm output is configured to activate when the value is below the designated threshold.

7% Configure Digitsl Gutputs - Modiions Prod 3.0
File Tasks Tpek Hele
scanner 2100w - pevice mame [s/m 1441792] site name
CitrinQal

' Configure Digital Outputs Cikerten ki @

Digital Gulpul 1 Selings

Change
Outpul Settings
Thee Butpat i Bcrve whis the Paramater value i less than the Low Semont vale
Encameirs Flow fun | Fows e proesy
L Selgmant 0.0 MCFfday
Alsrm Triges Hoid-Off e Bt
gt St tormaly Cloged
Output Latding tondathing T
MUnuunmu
I Comz 420,405 Port 1 e L015/2008 ) WM.

Figure 7.15

Select the parameter to be assigned to the digital output. Click Select to view the options. A Select Digital Output
Parameter window will appear (Figure 7.16). Click on the dropdown arrow to view all available parameters. Click
on the parameter of your choice, and click OK to save the selection and return to the Configure Digital Outputs
screen.

=]

Selact regster to assign
Flows Fun 1 Flow Rate -

Source Mochus Address 6028

¥ corcel |
Figure 7.16

Enter low and/or high setpoint values, as applicable. The unit displayed for the setpoint is the unit in which the
selected parameter is configured.

Adjust the Alarm Trigger Hold-off value, if necessary, by clicking the Edit button. An Edit Time Period window will
appear (Figure 7.17). The alarm trigger hold-off is the amount of time the Scanner will wait before activating the
alarm when the assigned parameter value exceeds the setpoint value. By default, the hold-off is set at zero. The time
period can be configured in terms of seconds, minutes, or hours.

Click OK to save the selection and return to the Configure Digital Outputs screen.

ModWorX Pro

Cancel

Figure 7.17

95



Section 7

ModWorX Pro

Change the output state, if necessary (Figure 7.15, page 95). Options are Normally Open and Normally Closed.

Change the Output Latching setting, if necessary (Figure 7.15, page 95). Options are Non-latching and Latching.

If the alarm is latched, it will remain active once it is activated, even if the assigned parameter value returns to a
normal range. The alarm must be manually cleared by the operator. If the alarm is non-latching, the alarm will clear
when the assigned parameter value returns to a normal range without intervention from the operator.

Click Apply to save the new settings.

Procedure: Configure a Programmed Output State

1.

2.

3.

From the Change Digital Output screen, select Controlled Output State (Figure 7.18).

| ModWorX Pro
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Pulse Output
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Alarm Output
Activated Alarms

Conditional Output
Ve Balow Satpoint
Ve Above Selpoin,
Vale Cut of Setpoint Range
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Figure 7.18

o | [ gaca |

Click OK to save the setting and return to the Configure Digital Outputs screen (Figure 7.19).
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Figure 7.19

Note that the Pulse Out 1 Pulses holding register controls the enabling and disabling of this output. See the protocol
section of the appropriate Scanner Hardware User Manual for more information about register configuration.
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4. Change the output state, if necessary. Options are Normally Open or Normally Closed.

5. Click Apply to save the new settings.

Analog Output

An analog output is standard on all Scanner 2105 and 2200 devices. To use the analog output to transmit data to another

current-reading device, an analog readout device must be connected to the Scanner and the Scanner must be powered
either by an external power supply or loop power (Scanner 2105 only). Wiring diagrams are provided in the appropri-
ate Scanner Hardware User Manual, in the Scanner 2000 Expansion Board Quick Start Guide, and in the Scanner 2200

Quick Start Guide.

To configure an analog output, click the Configure button in the task menu bar on the Main Display screen (Figure 7.20).

7%, Scanner 2100W Main Display - ModWork Pro 430
File Tasks Tools Help
scanner 2100w - Device name [s/n 1441792] Site name
DOWNLDAD in Di Field Name
Scanner 2100W Main Display Soeatten e
| refresh | 7] AutoRefresh
& Calibrate Inputs © Mantain Flow Run | & Maintain Turbine _ £ Configure
Data Turbine Data’
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Daiy Total (est.) 317.173 MCF Turbine 1 Grand Total 4.52234E006 BBL
Heating Value 1036.06 BTU/SCF Turbine 2 Flow Rate 0 BBL/day
Turbine 2 Grand Total 0 BBL
‘Current Day Previous Day ‘Current Day Previous Day
Volume Fiow 453104 352.687 MCF Turbine 1 Volume Fow 0.902952 7 BBL
‘ Mass Flow 2014.74 156823 LBM | Turbine 2 Volume Fow 0 0 BBL |
Energy 46.9442 365.404 MMBTU
‘ P | | I
| |
Static Pressure 622 PSIG W Aems i
Differential Pressure 164,62 In H20 | | supply / Battery Voftage 10.28/10.55 V
Process Temperature 60.00 DegF e Temperature 71.67 DegF
\ Analog Input 1 0.00 inches £ Date/Time Oct 26, 2018 11:05:48 AM |
Analog Input 2 56.24 DegF &l Analog Output 15.20 mA
Smart Battery / Health % 83.00/97 %
| | [ cerars
Device Interface (LG U]
comM2 4.3.0.490 <Port 1Default> 10/26/2018 11:06 AM
Figure 7.20

7% Scanner 2100W Configuration Menu - ModWorX Pro 4.3.0

Then, click the Analog Outputs button in the Outputs section of the Configuration Menu screen (Figure 7.21).

File Tasks Tools Help

e DOWNLOAD

Flow Runs Flow Run 1
Turbines Turbine Input 1 Turbine Input 2

Scanner 2100w - [s/n 1441792] ‘

Scanner 2100W Configuration Menu

System

Inputs
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Qutputs Digital Outputs eI COtPE AI0 Control

User Manuals|
coM2  43.0.489

<Port 1 Default>

)

10/12/2018 11:55 AM

Figure 7.21
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The Configure Analog Output screen will appear (Figure 7.22). By default, the analog output is disabled.

7, orfriem el Cutints - Wiodtiock e 400
Eie Iada Tgoh b
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canser 1300w - Devite same A T) -
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T s s,

e sssaits
I COM)  Al048  cPutiDelis ]

Figure 7.22
To enable an analog output, click Change. The Change Analog dialog will appear (Figure 7.23).

ModWork Pro

<

S o
~whna J':qf)..—';'—:*}‘_x.?f:'t’

Track Measured/Calodated Paramater

[ o ] [Cconen |
Figure 7.23

Select Track Measured/Calculated Parameter and click OK. The Configure Analog Output screen will automatically
update to display fields for entering configuration parameters.
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Procedure: Configure an Analog Output

1.

2.

From the Configure Analog Outputs screen, select the parameter to be represented by the 4-20 mA output in the
Parameter field (Figure 7.24). By default, Flow Run 1 Flow Rate will appear in this field.

7% Ceofigure &naing Outpus - ModWney Pro 430
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Figure 7.24
Click Select to choose a parameter from the Select Analog Output Parameter dialog (Figure 7.25).

ModWorX Pro

Salact ragstar to assign
Flow Run | Flow Rate -

o concl |
Figure 7.25

Click OK to close the Select Analog Output Parameter dialog and return to the Configure Analog Output screen.

In the Low Setpoint (for 4 mA) field, enter the parameter value that the 4 mA output signal will represent. The unit
associated with this value will be the unit configured for the parameter selected in step 1.

In the High Setpoint (for 20 mA) field, enter the parameter value that the 20 mA output signal will represent. The
unit associated with this value will be the unit configured for the parameter selected in step 1.

Click OK to save the settings and exit the Configure Analog Outputs screen, or click Apply to save the settings and
proceed with a calibration of the analog output, as described below.

The output is proportional to the parameter value between the low and high setpoints.
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Procedure: Calibrate an Analog Output

The Scanner analog output is pre calibrated at the factory and field calibration is not required prior to use. However,
ModWorX Pro provides users with an easy method of calibrating the output to minimize error in recorded measurements.
This feature allows a user to scale the input of a PLC or other current-reading device without using a simulator, and can
provide the high accuracy desired when using an analog output to indicate flow rate.

To calibrate the analog output,

L.
2.

Connect the Scanner to an ammeter or analog readout device capable of measuring actual current.
Navigate to the Configure Analog Output screen and locate the Output Calibration section of the screen.

Under New Output Calibration, click on the 4 mA Setting button to send a 4 mA signal from the Scanner to the
receiving device. The Zero (4 mA) Adjustment dialog will appear (Figure 7.26, left).

| Modwiorx Pro B8 | ModwerX Pro =]

Erer measured cUtput curent! Erver measured cutput cumemt!
i ocolf ] 3958 mA

Lo e ] Lo o ]
Figure 7.26

Read the output value as read by the receiving device, and enter it in the screen (Figure 7.26, right). Click OK to
calculate the adjustment. The adjustment will appear in the box next to the 4 mA Setting button (Figure 7.28, page
101).

Click on the 20 mA Setting button to send a 20 mA signal from the Scanner to the receiving device. The Full Scale
(20 mA) Adjustment dialog will appear (Figure 7.27, left).

| ModWorx Pro Esl | ModWork Pro =]

Enter measured output curent! Enter measured output cumer:
T i 19.958 ma

(o J [ o | (ot J[cmna ]
Figure 7.27

Read the output value as read by the receiving device, and enter it in the screen (Figure 7.27, right). Click OK to
calculate the adjustment. The adjustment will appear in the box next to the 20 mA Setting button (Figure 7.28, page
101).
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Figure 7.28

7. Click Apply to save the adjustments. The adjustments will appear under the Active Output Calibration section of the
screen. Click OK to return to the Configuration menu, or click Apply to save the new settings without leaving the
Configure Analog Outputs screen.

8. To clear adjustments and repeat the calibration process, click the Clear Adjustments button; then, repeat steps 3
through 6.

9. To test the analog output following adjustments, click the Test Output button at the bottom of the Configure Analog
Outputs screen. A Test Analog Output dialog will appear (Figure 7.29).

ModWorX Pro

Qutput Value (may: | THERE] Apply

Done

Figure 7.29

10. Enter the output value (in mA) you wish to apply and click Apply. The Scanner will send the user-specified signal
to the receiving device. If the trim was applied correctly, the readout of the receiving device should match the test
value entered in the Test Analog Output screen. If the values do not match, repeat steps 3 through 7. Reading an
input value from the receiving device incorrectly or transposing numbers typed into the screen may be the cause of
the discrepancy in values.

Note The Scanner will not allow adjustments of more than 500 uA. If the value read by the receiving device varies by
more than 500 uA from the value read by the Scanner, equipment failure should be investigated.
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Section 8 - Calibrating and Verifying Inputs

The standard Scanner supports inputs for differential pressure, static pressure, and process temperature.
This section will guide users in performing the following tasks:

e calibrate an input

*  zero an input

e verify an input

Before attempting to calibrate an input, make sure the calibration test device is securely connected to the Scanner. See
the wiring diagrams and manifold valve diagrams in the appropriate Scanner Hardware User Manual for more informa-
tion.

To calibrate or verify an input, click the Calibrate Inputs button in the task menu bar on the Main Display screen (Figure
8.1).

7%, Seanner 2100V Main Display - ModWork Pra4.30
—
File Tasks Tools Help
scanner 2100W - Device name [s/n 1441792] site name |
DOWNLOAD ? 2 Field Name
Scanner 2100W Main Display Tt
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Energy 46.9442 365.404 MMBTU
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| Static Pressure 6.22 PSIG B || Aems |
Differential Pressure 164.62 InH20 al Supply / Battery Voitage 10.28/10.55 V
Process Temperature 60.00 DegF - Temperature 71.67 DegF
Analog Input 1 0.00 inches E Date/Time Oct 26, 2018 11:05:48 AM
Analog Input 2 56.24 DegF & Analog Output 15.20 mA
‘Smart Battery / Health % 83.00/97 %
DETAILS
| ovice iorerfaca (LG
comz 4.3.0.430 <Port 1Default> 10/26/2018 11:06 AM
Figure 8.1

The instrument will enter the Maintenance mode. Click Yes at the Enter Maintenance Mode dialog to proceed. (Mainte-
nance Mode is a requirement for all calibration, verification, and set zero offset tasks.)

The Change Calibration Task dialog will appear (Figure 8.2, page 104). On this screen, the user selects both the calibra-
tion task to be performed (calibrate, zero, or verify) and the input parameter to be calibrated (differential pressure, static
pressure, or process temperature). If the optional expansion board is installed in a Scanner 2000 or Scanner 210x, or if a
Scanner 2200 is installed, the listing of selectable input parameters will include Analog Input 1 and Analog Input 2.

Note If an input is disabled (sampling period is set to zero), the input cannot be calibrated, and the option will be

grayed out and marked as “disabled.”
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Figure 8.2

Procedure: Calibrating an Input

In the following example, differential pressure will be calibrated. The same procedural steps can be applied in calibrating
any of the input parameters.

1. On the Change Calibration Task screen, click Calibrate (Multi-point) as the Calibration task, and click the input
parameter of your choice. For this example, Differential Pressure is the input parameter to be calibrated (Figure 8.2).

2. Click OK to save the settings.

The Calibrate Differential Pressure screen will appear, and the input parameter and calibration task selections you
made will appear at the top of the screen (Figure 8.3, page 105).

Note For more information about the appearance of column headings on the Calibrate screen, see Change Format of
Newly-Saved Calibrations, page A-12.
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Figure 8.3

Note The current calibration data (in this example, factory calibration data) appears on the right half of the screen, and
the new calibration data will be entered on the left half of the screen.

4. In Figure 8.3, the “Calibration Working Units” located above the new calibration table shows the unit of measure to
which the differential pressure will be calibrated. To use a different unit, select the desired unit from the Calibration
Working Units dropdown menu.

The “working unit” setting is independent of the unit used to display differential pressure. The “working unit” ap-
plies only to the calibration process itself. Therefore, a user who configures his device to display differential pressure
as In H20 can calibrate the device in In H20 or in a different unit; in either case, differential pressure will continue
to be displayed on the LCD, on the Main Display screen of the software, and in calibration reports as In H20. A user
can view current calibration values in any available unit simply by selecting a new “working unit” on the Calibrate
screen. The values will automatically convert to the unit selected.

5. Apply a known pressure to the calibration test device (for example, 25 In H20) and click Acquire Point (Figure
8.3). An Enter Applied Value dialog will appear (Figure 8.4).

ModWorX Pro =)

Applied differential pressure:
28| InHzO

Figure 8.4
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6. Enter the applied pressure value (for example, 25) in this field, and click OK. A screen will appear, showing the live
value, the measured value, and a stability bar showing the progression of the calibration (Figure 8.5). The live value
is the instantaneous reading of the pressure input, and the measured value is the average of all samples read.

| ModWorX Pro =]
Live Value 24.948 InHZO Measured Value 24939 InH2O
Skabilty 0 10 Show Trend >3 |
| Cancel :
Figure 8.5

7. To view the progression of the calibration process in a graph, click Show Trend (Figure 8.5). This view also shows
the spread of values and the number of sample readings taken (Figure 8.6).

, ModWorX Pro

Live Value 24,938 In H2O Measured Value 22.777 In HzO

Stability

Spread: 10.036 In H2O (Tolerance: 0.200 In H2O

Force Lock On Cancel

Figure 8.6
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When the Scanner reads 10 consecutive readings (within the tolerance based on the range of the sensor), it will
“lock on” to that data set and display a “measured value” (Figure 8.7).

ModWorX Pro

Live Yalue 24.947 In HZO Measured Yalue 24,952 InHz2O

Stability O

Spread: 0.065 In H20 (Tolerance: 0.200 In H20)

Figure 8.7

Note

Should the Scanner fail to lock on to a calibration value within a reasonable time period, the user can terminate
the calibration process from the trend graph screen by clicking on the Force Lock On button in the lower left
corner of the screen. The user can then recalibrate the point by clicking the Recalibrate Point button on the
Configure Differential Pressure screen.

8. When a measured value is indicated, click OK to save the calibration point and return to the Calibrate Differen-
tial Pressure screen (Figure 8.8, page 108). The New Calibration table is updated with the applied pressure, the
measured value, and a percentage of change. The percentage of change is expressed as a percentage of full scale,
and is a measure of how the calculated value will change based on the new calibration with respect to the previous

calibration.
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Figure 8.8
9. Repeat steps 5 through 8 to enter up to 12 differential points.

10. To store additional information about this calibration, enter a note in the Note field. The note will be saved with the

calibration data when the calibration data is written to memory.

11. Click Save Changes in the top right corner of the screen to save the differential pressure calibration. The new values

will not be applied until the user exits the Maintenance Mode.

12. To perform a different calibration task or to calibrate a different input parameter, click Change Task. The Change

Calibration Task dialog will reappear, allowing the user to make a new selection.

13. When all calibration tasks are completed and all changes saved, click Exit Maintenance Mode. Inputs will be re-

stored to live conditions and the Main Display screen will reappear.

To calibrate using a previous set of applied values,

1. Click Load Calibration From... on the Calibrate Differential Pressure screen.

2. Select “Factory Defaults” or select a previously saved calibration from the dialog (Figure 8.9).

ModWorX Pro 23]

Calibration to copy from:

| 1: Factory Defaults -
1: Factory Defaults

2: Current Calibration (01/15/2010 7:07:31 pi

[ ok || conce |

Figure 8.9

3. Click OK to save the selection. The calibration points will be transferred to the New Calibration table on the Cali-

brate Differential Pressure screen.

To recalibrate a data point, click on the point, apply the designated amount of pressure to the Scanner using the calibra-

tion test device, and click Recalibrate Point. It is not necessary to re-enter applied values.
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Procedure: Zeroing an Input

In the following example, static pressure will be zeroed. The same procedural steps can be applied in zeroing any of the
input parameters.

Note Performing a multipoint calibration will clear the Set Zero Offset.

1. On the Change Calibration Task screen, click Set Zero Offset as the Calibration Task, and click the input parameter
of your choice. For this example, Static Pressure is the input parameter to be zeroed (Figure 8.10).

2. Click OK to save the settings.

ModWorX Pro

Change Calibration Task

Calibration Task
() Calibrate (Multi-point)

(#) Set Zero Offset
O Verify

Input Parameter

[ ]

Figure 8.10

3. The Set Zero Offset — Static Pressure screen will appear, and the input parameter and calibration task selections you
made will appear at the top of the screen (Figure 8.11, page 110).

Note that the current zero offset data appears on the right half of the screen, and the new zero offset data will be
entered on the left half of the screen.
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Scanner 2000 - Device Name [s/n 4098])

Set Zero Offset - Static Pressure
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Calibrate Inputs

Save Changes

|| Exit Mainkenance Mode |
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Changs Task
Cabibration Task  2ero Offset
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Zora Offset J—— Zora Offsat 0000
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User Manuals
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9

Figure 8.11

4. Note the unit displayed as the Calibration Working Unit. If a different unit will be used to calibrate the zero offset,
select the desired unit from the Calibration Working Units dropdown menu.

The “working unit” setting is independent of the unit used to display static pressure. The “working unit” applies
only to the calibration process itself. Therefore, a user who configures his device to display static pressure as psi can
calibrate the zero offset in psi or in a different unit; in either case, static pressure will continue to be displayed on
the LCD, on the Main Display screen of the software, and in calibration reports as psi. A user can view current zero
offset values in any available unit simply by selecting a new “working unit” on the Calibrate screen. The values will
automatically convert to the unit selected.

5. Apply 0 psig pressure to the calibration test device and click Acquire Zero Offset. An Enter Applied Value dialog
will appear (Figure 8.12).

ModWorX Pro

Enter Applied Value

Applied static pressure:

1 psic

58

| ok

J \ Cancel

Figure 8.12
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6. Enter zero (0) in this field, and click OK. A screen will appear, showing the live value, the measured value, and a

stability bar showing the progression of the calibration (Figure 8.13). The live value is the instantaneous reading of

the pressure input, and the measured value is the average of all samples read.

ModWorX Pro
Live Yalue -0.125 PSIG Measured Yalue -0.061 PSIG
Stability ‘ Show Trend => |
‘ Cancel |

Figure 8.13

7. To view the progression of the calibration process in a graph, click Show Trend (Figure 8.13). This graph view also

shows the spread of values and the number of sample readings taken (Figure 8.14).

ModWorX Pro

Es

Live Value -0,039 PsIG Measured Value  -0.050

Stability

Spread: 0.211 PSIG (Tolerance: 1.500 PSIG)

PSIG

Cancel

Figure 8.14
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When the Scanner reads 10 consecutive readings (within the tolerance based on the range of the sensor), it will
“lock on” to that data set and display a “measured value” (Figure 8.15).

ModWorX Pro
Live Value -0.082 PSIG Measured Yalue  -0.060 PSIG
Stabilty 0 00 0

pread: 0.211 PSK3 (Tolerance: 1.500 PSIG

Figure 8.15

8.  When a measured value is indicated, click OK to save the calibrated zero offset value and return to the Set Zero
Offset — Static Pressure screen. The calibrated value will appear in the Zero Offset field (Figure 8.16).

Note The zero offset is the value that is added to the instrument’s reading to obtain the desired (applied) value. If the
sensor is reading high, the zero offset will be a negative value.

7% Set 2ero Offset - Static Pressure - ModWork Pro 4.0.0 M
Fie Taski Took Hel
m Scanner 2000 - Device Name [5/m 4096] site wane 7
DOWNLOAL o Field wame -
h - Set Zero Offset - Static Pressure kociion e -
Save Charepns £x# Hantarance Hods
Impust Par s ter Static Pressure
Charge Task
Calibr stion Task Zero Offset
MNew Zero Offset Current Zero Offset
Callbration Workag Units PSIG
Tero Offsst 0050 Acquine Zaro Offset Zeen Offset 0,000
Nate Doue Tue ffont Note
COME 4.0.00444 <Fort 2 Defadt> L2f18/2005 3:20 FM
Figure 8.16
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9. To store additional information about this calibration, enter a note in the Note field. The note will be saved with the
calibration data when the calibration data is written to memory.

10. Click Save Changes to save the zero offset calibration. The new values will not be applied until the user exits the
Maintenance Mode.

11. To perform a different calibration task or to calibrate a different input parameter, click Change Task. The Change
Calibration Task dialog will reappear, allowing the user to make a new selection.

12. When all calibration tasks are completed and all changes are saved, click Exit Maintenance Mode. Inputs will be
restored to live conditions and the Main Display screen will reappear.

Procedure: Verifying an Input

In the following example, process temperature will be verified. The same procedural steps can be applied in verifying
any of the input parameters.

1. On the Change Calibration Task screen, click Verify as the Calibration Task, and click the input parameter of your
choice. For this example, Process Temperature is the input parameter to be verified (Figure 8.17).

2. Click OK to save the settings.

ModWorX Pro

i <
harcmi

Calibration Task

Calibrate (Multi-point)
Set Zero Offset
Operify

Input Parameter

Differential Pressure
Static Pressure

+) Process Temperature
All_SPTrans
AlI2 TempTrans

Figure 8.17
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3.

The Verify Process Temperature screen will appear, and the input parameter and calibration task selections you made
will appear at the top of the screen (Figure 8.18).

) Process Temperature - ModWorx Pro 4.0.0
Ble Tacks Took Help
i scanner 2000 - Device hame [5/m 4098] site Nase |
- [
) comans | Verify Process Temperature Laert1at i
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Input Parameter Process Tempersture
Change Task
Calibration Task  Veriication
New Verification Current Verification
Werfication Warking Units OegF - COperabor: None, Yerfed On:
Appded Mesmred  Emor (% of F5) Apphed Messred
Acrpare Pont
Factory
Verification
Mote Note
%
[Dovice irvincy [T
COME 400AM e 2Defud> 12117/2009 6236 P
Figure 8.18

Note that the current verification data appears on the right half of the screen, and the new verification data will be
entered on the left half of the screen.

Note the unit displayed as the Verification Working Unit. If a different unit will be used to verify the device, select
the desired unit from the dropdown Verification Working Units menu.

The “working unit” setting is independent from the unit used to display process temperature. The “working unit”
applies only to the verification process itself. Therefore, a user who configures his device to display process tem-
perature as degrees F can calibrate the device in degrees F or in a different unit; in either case, process temperature
will continue to be displayed on the LCD, on the Main Display screen of the software, and in calibration reports as
degrees F. A user can view current verification values in any available unit simply by selecting a new “working unit
on the Verify screen. The values will automatically convert to the unit selected.

2

Apply a known temperature to the calibration test device (for example, 50 degrees F) and click Acquire Point (Fig-
ure 8.18). An Enter Applied Value dialog will appear (Figure 8.19).

ModWorX Pro 5]

Applied temperature:
50| DegF

[ ok || caxe

Figure 8.19
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6. Enter the applied temperature value (for example, 50) in this field, and click OK. A screen will appear, showing the
live value, the measured value, and a stability bar showing the progression of the verification (Figure 8.20). The live
value is the instantaneous reading of the temperature input, and the measured value is the average of all samples

read.
| ModWorX Pro =
|
1
Live Value 49.954 DegF Measured Value  49.971 DegF
|
Skabilty 0 O Shiow Trend >3 I
| e )
Figure 8.20

7. To view the progression of the verification process in a graph, click Show Trend (Figure 8.20). This graph view also
shows the spread of values and the number of sample readings taken (Figure 8.21).

ModWorX Pro Es
Liver Value 50,034 DegF Measured Value  35.030 DegF
Stabilty | ide Trend << |

Force Lock On | Gancel

Figure 8.21

8. When the Scanner reads 10 consecutive readings (within the tolerance based on the range of the sensor), it will “lock
on” to that data set and display a “measured value” (Figure 8.22, page 116).
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ModWorX Pro Es
Liver Value 49,872 DegF Measured Value 49,993 DegF
Stability L L L L L T L LT i‘Hadelrtnd(c i

Measured Value: 49.993 Deg F

o || gancel

Figure 8.22

Note Should the Scanner fail to lock on to a verification value within a reasonable time period, the user can terminate
the verification process from the trend graph screen by clicking on the Force Lock On button in the lower left

corner of the screen. The user can then re-verify the point by clicking the Re-verify Point button on the Verify
Process Temperature screen.

9.  When a measured value is indicated, click OK to save the verification and return to the Verify Process Temperature
screen (Figure 8.23). The New Calibration table is updated with the applied temperature, the measured temperature,
and a percentage of error. The percentage of error is expressed as a percentage of full scale, and is calculated with
respect to the applied value.
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Calibrate Inputs
Input Parametes  Process Temperature
Charge Task
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1 000 4959 .00 Acouire Port
100000 W 000
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Figure 8.23

10. Repeat steps 5 through 8 to enter up to 12 verification points.
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11. To store additional information about this verification, enter a note in the Note field. The note will be saved with the
verification data when the verification data is written to memory.

12. Click Save Changes to save the temperature verification. The new values will not be applied until the user exits the
Maintenance Mode.

13. To perform a different calibration or verification task, click Change Task. The Change Calibration Task dialog will
reappear, allowing the user to make a new selection.

14. When all calibration/verification tasks are completed and all changes are saved, click Exit Maintenance Mode.
Inputs will be restored to live conditions and the Main Display screen will reappear.
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Section 9 - Flow Run Maintenance for Orifice Input (AGA-3 or
ISO-5167 Orifice)

Routine flow run maintenance tasks for an AGA-3 or ISO-5167 run, such as changing gas constituents or changing plate
size, are easily performed from the Maintain Flow Run screen. This section will guide you in performing the following

tasks:

e view existing orifice parameters

* change plate parameters

* change gas constituents (for AGA-8 Detail calculations)

e change gross method parameters (for AGA-8 Gross calculations)
e change steam properties (steam flow runs only)

e change liquid parameters (liquid flow runs only)

Note

Before making changes to the flow run configuration, make sure the flow run is configured to use the desired flow
rate calculation method:

Gas Measurement: AGA-3 (1992 or 2012), ISO-5167 Orifice, or Small Bore Orifice (based on ASME MFC-14M)

Liquid Measurement: Liquid Orifice AGA-3 (1992 or 2012), Liquid Orifice (based on ISO-5167), or Small Bore
Orifice (based on ASME MFC-14M).

See Section 4 - Setting Up a Flowrun for instructions on selecting the flow run calculation method.

For gas measurement, 1ISO-5167 is applicable only to flow that remains subsonic throughout the measuring
section and where the fluid can be considered single-phase. It is not applicable to the measurement of pulsating
flow. It does not cover the use of orifice plates in pipe sizes less than 50 mm or more than 1000 mm, or for pipe
Reynolds numbers below 5000.

For liquid measurement, the Small Bore Orifice flow rate calculation method is appropriate for 1/2-in. to 1-1/2-in.
meter sizes with a beta ratio between 0.1 and 0.75. The ASME small bore orifice meter can be used to measure
natural gas, steam, and liquids.

To perform flow run maintenance for an orifice run,

1. Click on the Maintain Flow Run button in the task menu bar on the Main Display screen (Figure 9.1).

7% Scanner 2100W Main Dislay - MedWork Pro 430
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Process Temperature 60.00 DegF - Temperature 71.67 DegF
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Figure 9.1
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2. Click Yes at the Enter Maintenance Mode prompt. The Change Flow Run Maintenance Task screen will appear

(Figure 9.2).

Change Flow Run Maintenance Task.

Flow Run Selection

(@) Flow Run

Maintenance Task

#) Change Orifice Plate
() Change Gas Compasition

Flow Run 1 is automatically selected.

Figure 9.2

4. Select the maintenance task to be performed. The maintenance tasks displayed will vary, depending on the type of
flow being measured—gas, steam or liquid. Examples are provided in the following procedures.

5. Click OK to save the selections. The Maintain Flow Run screen will appear (Figure 9.3).

Maintain Flow Riin

| | Selected Flow Run  Flow kun 1
Change Task

| Maintenance Task  Change Orifice Plate

MNew Orifice Plate Parameters

scanner 2000 - Device Name [s/n 4096] Site Nane
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Plate Material ~--Seact an oplion--- Plate Matenal Susnlass Stael (304]316)
odel Numbeer Mcdel Mumber { To B Configured )
Serisl Mumber Seerial Mumber
Note Note
CleartiewData | | Copy FromCument |
usa 40,0445 <Port | Defaukt> 1742010 é:11 PM
Figure 9.3

By default, engineering units are provided in US standard format. If metric units are required, click on the Tools button
in the task bar at the top of the screen, and select Options from the dropdown menu. Click on the Units System drop-
down menu to change the units selection to Metric. See Figure A.17, page A-12.
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Procedure: Change Plate Parameters

1.

If Change Orifice Plate is not displayed in the Maintenance Task field at the top of the Maintain Flow Run screen,

click on Change Task (Figure 9.3, page 120). The Change Flow Run Maintenance Task dialog will appear. The
selections available on this screen will vary, depending on the fluid property calculation method selected, as shown

in Figure 9.4.
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Change Flow Run Maintenance Task
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Change Orfice Plate
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ModWorX Pro

b. Click OK to save your selections and return to the Maintain Flow Run screen (Figure 9.5, page 122).

ModWorX Pro
Change Flow Run Maintenance Task Change Flow Run Maintenance Task

Flow Run Selection

+ Flow Run 1]

Maintenance Task

Change Orifice Plate:
*) Change Generic Liquid Parameters

Flow Run Selection
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Maintenance Task

() Change Orffice Plats

(#) Change MPMS Liquid Parameters

Liquid (Generic)

Liquid (MPMS)

Figure 9.4
a.  Under the Maintenance Task heading, click Change Orifice Plate.
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Figure 9.5

Note that current orifice plate parameters appear on the right half of the screen. If you are making a minor change to
current parameters, click Copy from Current. Current parameters will be pasted into the fields on the left. This will
help to minimize the number of fields that have to be changed.

Update the following plate parameters on the left half of the screen, as necessary:

c.
d.

€.

plate size — click in the field and type in a value

reference temperature — click in the field and type in a value; this value is typically provided on a test report
issued by the laboratory that calibrated the orifice plate

plate material — choose a material from the dropdown list; use the scroll bar to view the entire list of materials
model number (optional)

serial number (optional)

Enter a note in the Note field, if desired. The note will be stored with the new plate parameter settings.

Click Save Changes in the upper right corner of the screen. The new settings will be saved and will be made effec-
tive when the user exits the Maintain Flow Run screen.

To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the
upper right corner of the screen.
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Procedure: Change Gas Composition

1.

If Change Gas Composition is not displayed in the Maintenance Task field at the top of the Maintain Flow Run
screen, click on Change Task. The Change Flow Run Maintenance Task dialog will appear (Figure 9.6).

ModWorX Pro

Maintenance Task

#) Change Qrifice Plate
hange Gas Composition

[ ]

Figure 9.6
a. Under the Maintenance Task heading, click Change Gas Composition.
b. Click OK to save the settings and return to the Maintain Flow Run screen (Figure 9.7, page 124).

Note that current gas composition appears on the right half of the screen and the new gas composition will be
entered in the left half of the screen. If you are making a minor change to current parameters, click Copy from Cur-
rent. Current parameters will be pasted into the fields on the left. This will help to minimize the number of fields that
have to be changed.

Note that the fluid properties calculation method selected for the flow run appears near the top of the New Gas Com-
position section. The calculation method is read-only. To change this method, see Configuring Fluid Properties, page
57.

In the Analysis Reference No. field, enter a reference number from the gas analysis report, if desired.

Update the Reference Conditions field, if necessary. This selection identifies the ideal mass heating value table for
use in calculating the heating value of the gas composition and sets the reference temperature and pressure used in
converting the user-supplied heating value into the heating value mass basis required for energy calculations.

In the Heating Value field, specify a calculated or manually entered value. If the value is entered manually, enter the
heating value in the field provided.

In the Specific Gravity field, specify a calculated or manually entered value. If the value is entered manually, enter
the specific gravity value in the field provided.

Enter the viscosity of the measured fluid in the field provided. If you are unsure of the value, enter 0.010268.

Enter the isentropic exponent of the measured fluid in the field provided. If you are unsure of the value, enter 1.3.

Note Disregard the Gas Fraction field. This setting is not currently used in flow calculations.
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Figure 9.7

10. To change the mole percentages of individual gas constituents,

Locate the gas constituent to be changed.

Double-click the constituent or click on the Change Mole % button and enter the appropriate percentage in the

dialog provided.

c. Repeat steps 10a and 10b until all constituents are entered.

Note

When the AGA-8 Detail method is used, all constituent percentages entered must total 100%.

11.

To load the current gas composition or a previously saved composition, click Load Composition... and select the set

of gas composition values from the dropdown menu in the dialog provided. If only minor changes are required to an
existing composition, this can save time by minimizing the number of constituents that have to be changed.

12.

will be stored with the gas composition settings.

13.

tion and will be put into effect when the user exits the Maintain Flow Run screen.

Enter a note in the Note field, if desired (for example, to identify the gas composition for future reference). The note

Click Save Changes in the upper right corner of the screen. The changes will be saved as the Current Gas Composi-
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14. To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

15. To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the

upper right corner of the screen.

Procedure: Change Gross Method Parameters

1.

6
7.
8.
9

If Change Gross Method Parameters is not displayed in the Maintenance Task field at the top of the Maintain Flow
Run screen, click on Change Task. The Change Flow Run Maintenance Task dialog will appear (Figure 9.8).

ModWorX Pro 3]

Maintenance Task

= thange Orifice Plate
Change Gross Method Parameters

- oK |gannel-

Figure 9.8

a. Under the Maintenance Task heading, click Change Gross Method Parameters.
b. Click OK to save the settings and return to the Maintain Flow Run screen (Figure 9.9, page 126).

Note that current gross method parameters appear on the right half of the screen and the new gross method parame-
ters will be entered in the left half of the screen. If you are making a minor change to current parameters, click Copy
from Current. Current parameters will be pasted into the fields on the left. This will help to minimize the number of
fields that have to be changed.

Note that the fluid properties calculation method selected for the flow run appears near the top of the New Gross
Method Parameters section. The calculation method is read-only. To change this method, see Configuring Fluid
Properties, page 57.

In the Analysis Reference No. field, enter a reference number from the gas analysis report, if desired.

Update the Reference Conditions field, if necessary. This selection sets the reference temperature and pressure for
air density, which is used in converting the user-supplied heating value into the heating value mass basis required for
energy calculations.

Enter the heating value of the measured fluid in the field provided.
Enter the specific gravity of the measured fluid in the field provided.
Enter the viscosity of the measured fluid in the field provided. If you are unsure of the value, enter 0.010268.

Enter the isentropic exponent of the measured fluid in the field provided. If you are unsure of the value, enter 1.3.

10. Enter the carbon dioxide content (mole %) in the field provided.
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11.
12.

13.

14.
15.
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Figure 9.9
Enter the nitrogen content (mole %) in the field provided.

Enter a note in the Note field, if desired (for example, to identify the gross method settings for future reference). The
note will be stored with the gross method settings.

Click Save Changes in the upper right corner of the screen. The changes will be saved as the Current Gross Method
Parameters and will be put into effect when the user exits the Maintain Flow Run screen.

To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the
upper right corner of the screen.

Procedure: Change Steam Properties (Steam Flow Runs Only)

If a flowrun is configured for measuring steam and a wet correction is enabled, the steam quality or dryness can be con-
figured from the Maintain Flow Run screen. All other steam properties are calculated and are non-configurable.

1.

If Change Steam Properties is not displayed in the Maintenance Task field at the top of the Maintain Flow Run
screen, click on Change Task. The Change Flow Run Maintenance Task dialog will appear (Figure 9.10, page
127).
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Figure 9.10
a. Under the Maintenance Task heading, click Change Steam Properties.

b. Click OK to save the settings and return to the Maintain Flow Run screen (Figure 9.11).
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Figure 9.11

Note that current steam properties appear on the right half of the screen and the new steam properties will be entered
in the left half of the screen. If you are making a minor change to current parameters, click Copy from Current. Cur-
rent parameters will be pasted into the fields on the left. This will help to minimize the number of fields that have to

be changed.
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3.

Note that the fluid properties calculation method selected for the flow run appears near the top of the New Steam
Properties section. The calculation method is read-only. To change this method, see Configuring Fluid Properties,
page 57.

In the Analysis Reference No. field, enter a reference number from the steam analysis report, if desired.

Note When a steam measurement algorithm is selected, enthalpy, specific gravity, viscosity, and isentropic exponent

values are automatically calculated. Proceed to step 5.

In the Steam Quality/Dryness field, enter the steam quality (percent).

Enter a note in the Note field, if desired (for example, to identify the steam properties for future reference). The note
will be stored with the steam property settings.

Click Save Changes in the upper right corner of the screen. The changes will be saved as the Current Steam Proper-
ties and will be put into effect when the user exits the Maintain Flow Run screen.

To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the
upper right corner of the screen.

Procedure: Change MPMS Liquid Parameters

If a flowrun is configured for measuring liquid, the liquid parameters can be configured from the Maintain Flow Run
screen.

1.

If Change MPMS Liquid Parameters is not displayed in the Maintenance Task field at the top of the Maintain Flow
Run screen, click on Change Task. The Change Flow Run Maintenance Task dialog will appear (Figure 9.12).

ModWorX Pro \E\

Change Flow Run Maintenance Task

Flow Run Selection

Maintenance Task

+) Change Crifice Plate
Change MPMS Liquid Parameters

Figure 9.12
a. Under the Maintenance Task heading, click Change MPMS Liquid Parameters.
b. Click OK to save the settings and return to the Maintain Flow Run screen (Figure 9.13, page 129).
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Note that current liquid parameters appear on the right half of the screen and the new liquid parameters will be
entered in the left half of the screen. If you are making a minor change to current parameters, click Copy from Cur-
rent. Current parameters will be pasted into the fields on the left. This will help to minimize the number of fields that
have to be changed.

The fluid properties calculation method selected for the flow run (Example: Special Liquids) appears near the top of
the New MPMS Liquid Properties section. The calculation method is read-only. To change this method, see Config-
uring Fluid Properties, page 57.

In the Analysis Reference No. field, enter a reference number from the liquid analysis report, if desired.

Note

The density source, base density, and viscosity parameters can be populated with a set of default parameters, or
with values supplied by the user. To use the set of default values, click Load Default Params near the bottom of
the screen.

In the Density Source field, select a source to be used for the density value: Absolute Density, Specific Gravity, or
API Gravity.

Enter the Base Density (Absolute, Specific Gravity or API Gravity) value of the liquid. Density is assumed to be at
base temperature.

If Special Products is selected as the fluid type for the MPMS fluid properties calculation method, enter the fluid’s
expansion coefficient “alpha” (Figure 9.14, page 130) in accordance with MPMS Chapter 11.1. You may enter a
numeric value, or click the Select Alpha button to select a predetermined alpha value for products such as ethanol
and gasohol.
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8. For best accuracy, enter the viscosity value of the liquid at flowing temperature. If the viscosity is unknown, use the

recommended default value for the liquid type selected.

9. Enter a note in the Note field, if desired (for example, to identify the liquid parameters for future reference). The
note will be stored with the liquid parameter settings.

10. Click Save Changes in the upper right corner of the screen. The changes will be saved as the Current MPMS Liquid
Parameters and will be put into effect when the user exits the Maintain Flow Run screen.

11. To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

12. To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the
upper right corner of the screen.
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Procedure: Change Generic Liquid Parameters

If a flowrun is configured for measuring liquid, the liquid parameters can be configured from the Maintain Flow Run
screen.

1. If Change Generic Liquid Parameters is not displayed in the Maintenance Task field at the top of the Maintain Flow
Run screen, click on Change Task. The Change Flow Run Maintenance Task dialog will appear (Figure 9.15).

ModworX Pro 53]
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# Change Orifice Plate
Change Generic Liquid Parameters

Lo || o |

Figure 9.15
a. Under the Maintenance Task heading, click Change Generic Liquid Parameters.
b. Click OK to save the settings and return to the Maintain Flow Run screen (Figure 9.16, page 132).

2. Note that current liquid parameters appear on the right half of the screen and the new liquid parameters will be
entered in the left half of the screen. If you are making a minor change to current parameters, click Copy from Cur-
rent. Current parameters will be pasted into the fields on the left. This will help to minimize the number of fields that
have to be changed.

3. The fluid properties calculation method selected for the flow run (Example: Generic Liquid) appears near the top of
the New Generic Liquid Properties section. The calculation method is read-only. To change this method, see Config-
uring Fluid Properties, page 57.

4. Inthe Analysis Reference No. field, enter a reference number from the liquid analysis report, if desired.
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Note The density source, base density, and viscosity parameters can be populated with a set of default parameters
which are the values for water. While the default values are specific to water, they indicate the value range that
is applicable for these parameters. To load the default values, click Load Default Params near the bottom of the
screen.

5. In the Density Source field, select a source to be used for the density value: Absolute Density or Specific Gravity.

6. Enter the Base Density (Absolute or Specific Gravity) value of the liquid. If the base density of the liquid is un-
known, enter the flowing density into both the Base Density and Flowing Density fields.

7. Enter the Flowing Density (Absolute or Specific Gravity) value, if applicable.

8. Enter the viscosity of the liquid. Viscosity is assumed to be at flowing temperature. If the viscosity is unknown, a
value of 1.0 cP (viscosity of water) is recommended.

9. Enter a note in the Note field, if desired (for example, to identify the liquid parameters for future reference). The
note will be stored with the liquid parameter settings.

10. Click Save Changes in the upper right corner of the screen. The changes will be saved as the Current Generic Liquid
Parameters and will be put into effect when the user exits the Maintain Flow Run screen.

11. To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

12. To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the
upper right corner of the screen.
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Section 10 - Flow Run Maintenance for Cone Meter Input

Routine flow run maintenance tasks for a cone meter input are easily performed from the Maintain Flow Run screen.
This section will guide users in performing the following tasks:

» change cone parameters

*  change flow coefficients (Cd)

*  change gas constituents (for AGA-8 Detail calculations)

*  change gross method parameters (for AGA-8 Gross calculations)
* change steam properties (steam flow runs only)

*  change liquid parameters (liquid flow runs only)

Note Before making changes to the flow run configuration, make sure the flow run calculation method is configured
as Cone-Spool or Cone-Wafer. See Section 4 - Setting Up a Flowrun for instructions on selecting the flow run
calculation method.

To perform any cone meter maintenance task,

1. Click on the Maintain Flow Run button in the task menu bar on the Main Display screen (Figure 10.1).
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2. Click Yes at the Enter Maintenance Mode prompt. The Change Flow Run Maintenance Task screen will appear
(Figure 10.2, page 135).
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Figure 10.2

3. Select the maintenance task to be performed. The maintenance tasks displayed will vary, depending on the type of

flow being measured - gas, steam or liquid. Examples are provided in the following procedures.

4. Click OK to save the settings. The Maintain Flow Run screen will appear (Figure 10.3).
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Procedure: Change Cone Parameters

1.

If Change Cone Meter is not displayed in the Maintenance Task field at the top of the Maintain Flow Run screen,
click on Change Task. The Change Flow Run Maintenance Task dialog will appear (Figure 10.4). The selections
available on this screen will vary, depending on the fluid property calculation method selected, as shown below.
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Figure 10.4

a. Under the Maintenance Task heading, click Change Cone Meter.
b. Click OK to save your selections and return to the Maintain Flow Run screen (Figure 10.5, page 137).
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2. Note that current cone parameters appear on the right half of the screen. To make a minor change to current pa-
rameters, click Copy from Current. Current parameters will be pasted into the fields on the left. This will help to
minimize the number of fields that have to be changed.

3. Enter new cone parameters as necessary:
model number (optional)

beta ratio — click in the field and type in a value (this value is typically recorded on the nameplate of the cone
meter and/or recorded in the calibration data supplied with the cone meter)

c. meter size (ID) — click in the field and type in the value — (this value is typically recorded on the nameplate of
the cone meter)

d. reference temperature — click in the field and type in a value; this value is typically provided on a test report
issued by the laboratory that calibrated the orifice plate; if the cone reference temperature is not known, enter
68°F (US standard units) or 20°C (metric units).

e. cone material — choose a material from the dropdown list; use the scroll bar to view the entire list
f.  meter material — choose a material from the dropdown list; use the scroll bar to view the entire list
g. serial number (optional)

4. Enter a note in the Note field, if desired. The note will be stored with the new cone parameter settings.

5. Click Save Changes in the upper right corner of the screen. The new settings will be saved and will be made effec-
tive when the user exits the Maintain Flow Run screen.

6. To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

7. To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the
upper right corner of the screen.

Note In addition to entering cone meter parameters, it is important to verify that the flow coefficient(s) are appropri-
ate for the cone parameters you have entered. See Procedure: Change Flow Coefficients (Cd), page 138, for
details.
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Procedure: Change Flow Coefficients (Cd)

1.

If Change Flow Coefficients (Cd) is not displayed in the Maintenance Task field at the top of the Maintain Flow
Run screen, click on Change Task. The Change Flow Run Maintenance Task dialog will appear (Figure 10.6). The
selections available on this screen will vary, depending on the fluid property calculation method selected, as shown

below.
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a. Under the Maintenance Task heading, click Change Flow Coefficients (Cd).

b. Click OK to save the new selections and return to the Maintain Flow Run screen (Figure 10.7, page 139).
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Note that current flow coefficients appear on the right half of the screen. To make a minor change to an existing set

of flow coefficients, click Load Coefficients From... and select the set of coefficients from the dialog provided. The
coefficients selected will be pasted into the fields on the left. This will help to minimize the number of fields that

have to be changed.

3. To enter a linear flow coefficient,
a. Click Linear Flow Coefficient in the Entry Mode box.
b. Click the Enter Linear Factor button.

c. Type in the new linear coefficient in the dialog provided.

d. Click OK to update the entry in the New Flow Coefficients section of the Maintain Flow Run screen.

4. To enter a multi-point meter factor,

Click Multi-point Flow Coefficient in the Entry Mode box.

b. Click Add Coefficient and enter the appropriate Reynolds number and flow coefficient values in the dialog

provided.

c. Click OK to update the entry in the New Flow Coefficients section of the Maintain Flow Run screen.

d. Repeat steps 4a through 4c as required to enter up to 12 calibration points.

5. Enter a note in the Note field if you want to capture additional information about the flow coefficient change. The
note will be stored with the new flow coefficients.

6. Click Save Changes in the upper right corner of the screen. The new settings will be saved and will be made effec-
tive when the user exits the Maintain Flow Run screen.

7. To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the

upper right corner of the screen.
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Procedure: Change Gas Composition

1. If Change Gas Composition is not displayed in the Maintenance Task field at the top of the Maintain Flow Run
screen, click on Change Task. The Change Flow Run Maintenance Task dialog will appear (Figure 10.8).

-
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Maintenance Task

Change Cone Meter
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Figure 10.8
a. Under the Maintenance Task heading, click Change Gas Composition.
b. Click OK to save your selections and return to the Maintain Flow Run screen (Figure 10.9, page 141).

2. Note that current gas composition appears on the right half of the screen and the new gas composition will be
entered in the left half of the screen. If you are making a minor change to current parameters, click Copy from Cur-
rent. Current parameters will be pasted into the fields on the left. This will help to minimize the number of fields that
have to be changed.

3. Note that the fluid properties calculation method selected for the flow run appears near the top of the New Gas Com-
position section. The calculation method is read-only. To change, see Configuring Fluid Properties, page 57.

4. In the Analysis Reference No. field, enter a reference number from the gas analysis report, if desired.

5. Update the Reference Conditions field, if necessary. This selection identifies the ideal mass heating value table for
use in calculating the heating value of the gas composition and sets the reference temperature and pressure used in
converting the user-supplied heating value into the heating value mass basis required for energy calculations.

6. Inthe Heating Value field, specify whether the heating value is to be calculated or entered manually. If the value is
entered manually, enter the heating value in the field provided.

7. In the Specific Gravity field, specify whether specific gravity is to be calculated or entered manually. If the value is
entered manually, enter the specific gravity in the field provided.

8. Enter the viscosity of the measured fluid in the field provided. If you are unsure of the value, enter 0.010268.
9. Enter the isentropic exponent of the measured fluid in the field provided. If you are unsure of the value, enter 1.3.
10. To change the mole percentages of individual gas constituents,

Locate the gas constituent to be changed.

b. Double-click the constituent or click on the Change Mole % button and enter the appropriate percentage in the
dialog provided.

c. Repeat steps 10a and 10b until all constituents are entered.
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Figure 10.9
Note When the AGA-8 Detail method is used, all constituent percentages entered must total 100%.
11. To load the current gas composition or a previously saved composition, click Load Composition... and select the

12.

13.

14.
15.

set of gas composition values from the dropdown menu in the dialog provided. If the desired composition is very
similar to an existing composition, loading a composition can reduce setup time by eliminating the need to enter
each constituent separately.

Enter a note in the Note field, if desired (for example, to identify the gas composition for future reference). The note
will be stored with the gas composition settings.

Click Save Changes in the upper right corner of the screen. The changes will be saved as the Current Gas Composi-
tion and will be put into effect when the user exits the Maintain Flow Run screen.

To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the
upper right corner of the screen.
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Procedure: Change Gross Method Parameters

1. If Change Gross Method Parameters is not displayed in the Maintenance Task field at the top of the Maintain Flow
Run screen, click on Change Task. The Change Flow Run Maintenance Task dialog will appear (Figure 10.10).
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Figure 10.10
a.  Under the Maintenance Task heading, click Change Gross Method Parameters.
b. Click OK to save the settings and return to the Maintain Flow Run screen (Figure 10.11, page 143).

2. Note that current gross method parameters appear on the right half of the screen and the new gross method parame-
ters will be entered in the left half of the screen. If you are making a minor change to current parameters, click Copy
from Current. Current parameters will be pasted into the fields on the left. This will help to minimize the number of
fields that have to be changed.

3. Note that the fluid properties calculation method selected for the flow run appears near the top of the New Gross
Method Parameters section. The calculation method is read-only. To change this method, see Configuring Fluid
Properties, page 57.

4. In the Analysis Reference No. field, enter a reference number from the gas analysis report, if desired.

Update the Reference Conditions field, if necessary. This selection sets the reference temperature and pressure for
air density, which is used in converting the user-supplied heating value into the heating value mass basis required for
energy calculations.

Enter the heating value of the measured fluid in the field provided.

6

7. Enter the specific gravity of the measured fluid in the field provided.

8. Enter the viscosity of the measured fluid in the field provided. If you are unsure of the value, enter 0.010268.
9

Enter the isentropic exponent of the measured fluid in the field provided. If you are unsure of the value, enter 1.3.

10. Enter the carbon dioxide content in the field provided.
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12. Enter a note in the Note field, if desired (for example, to identify the gross method settings for future reference). The
note will be stored with the gross method settings.

13. Click Save Changes in the upper right corner of the screen. The changes will be saved as the Current Gross Method
Parameters and will be put into effect when the user exits the Maintain Flow Run screen.

14. To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

15. To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the

upper right corner of the screen.

Procedure: Change Steam Properties (Steam Flow Runs Only)

If a flowrun is configured for measuring steam and a wet correction is enabled, the steam quality or dryness can be con-
figured from the Maintain Flow Run screen. All other steam properties are calculated and are non-configurable.

1. If Change Steam Properties is not displayed in the Maintenance Task field at the top of the Maintain Flow Run
screen, click on Change Task. The Change Flow Run Maintenance Task dialog will appear (Figure 10.12, page

144).
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Figure 10.12

a. Under the Maintenance Task heading, click Change Steam Properties.

b. Click OK to save your selections and return to the Maintain Flow Run screen (Figure 10.13).

Maintain Flow Run

adWiors Pro 4
|[ scanner 2000 - Device Nane [s/a 20381 site mase | @

Maintain Flow Run 1 Field Name

Lecation Mame

[ swecherges | | eotmMertenscetiode |
-~

| Selected FlowRun  FlowRun |
Changs Task,
| Madntenance Task  Change Steam Properties
MNew Steam Properties Current Steam Properties
Fhid Propedties Caleulation  IF-97 Operaboc: hona; Chengad On:
Anakysis Ref. Mo, Analysis Bef. Mo,
Enthaloy Calculared (calculated) Enthalpy Caleusked (cakculsted)
Spactic Gravity Caleulatd (caloulsbed) Spactic Gravity Cakeuisted (calouilzbed)
Viscosity Cakculated {calouilabed) Viscosiy Calcuiated {caloilabed)
Iserkropic Exponent Caloulsted (ealculated) Iserkr o Exponent Calulated (caleulsted)
‘Steam Cuualty Drmess peroent Steam Qualty/Drmess 100.0 peroent
| Clstewosts || cCopyFromcorent |
Noke Noke
v
Usar Manuals i
UsE 40,0446 <Port 1 Dok 312010 12046 P
Figure 10.13

2. Note that current steam properties appear on the right half of the screen and the new steam properties will be entered

in the left half of the screen.

3. Note that the fluid properties calculation method selected for the flow run appears near the top of the New Steam
Properties section. The calculation method is read-only. To change this method, see Configuring Fluid Properties,

page 57.
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4. In the Analysis Reference No. field, enter a reference number from the steam analysis report, if desired.

5. If wet correction is enabled, enter the steam quality (percent) in the Steam Quality/Dryness field.

6. Enter a note in the Note field, if desired (for example, to identify the steam properties for future reference). The note

will be stored with the steam property settings.

7. Click Save Changes in the upper right corner of the screen. The changes will be saved as the Current Steam Proper-

ties and will be put into effect when the user exits the Maintain Flow Run screen.

8. Enter a note in the Note field, if desired (for example, to identify the liquid parameters for future reference). The

note will be stored with the liquid parameter settings.

9. To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the

upper right corner of the screen.

10. To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

11. To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the

upper right corner of the screen.

Procedure: Change MPMS Liquid Parameters

If a flowrun is configured for measuring liquid, the liquid parameters can be configured from the Maintain Flow Run
screen.

1. If Change MPMS Liquid Parameters is not displayed in the Maintenance Task field at the top of the Maintain Flow

Run screen, click on Change Task. The Change Flow Run Maintenance Task dialog will appear (Figure 10.14).
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Figure 10.14
a. Under the Maintenance Task heading, click Change MPMS Liquid Parameters.
b. Click OK to save the settings and return to the Maintain Flow Run screen (Figure 10.15, page 146).
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Figure 10.15

Note that current liquid parameters appear on the right half of the screen and the new liquid parameters will be
entered in the left half of the screen. If you are making a minor change to current parameters, click Copy from Cur-
rent. Current parameters will be pasted into the fields on the left. This will help to minimize the number of fields that
have to be changed.

The fluid properties calculation method selected for the flow run (Example: Crude Oil) appears near the top of the
New MPMS Liquid Properties section. The calculation method is read-only. To change this method, see Configuring
Fluid Properties, page 57.

In the Analysis Reference No. field, enter a reference number from the liquid analysis report, if desired.

Note The density source, base density, and viscosity parameters can be populated with a set of default parameters, or

with values supplied by the user. To use the set of default values, click Load Default Params near the bottom of
the screen.

10.
11.

In the Density Source field, select a source to be used for the density value: Absolute Density, Specific Gravity, or
API Gravity.

Enter the Base Density (Absolute, Specific Gravity or API Gravity) value of the liquid. Density is assumed to be at
base temperature.

If Special Products is selected as the fluid type for the MPMS fluid properties calculation method, enter the fluid’s
expansion coefficient “alpha” (Figure 9.14, page 135) in accordance with MPMS Chapter 11.1. You may enter a
numeric value, or click the Select Alpha button to select a predetermined alpha value for products such as ethanol
and gasohol.

For best accuracy, enter the viscosity value of the liquid at flowing temperature. If the viscosity is unknown, use the
recommended default value for the liquid type selected. Enter a note in the Note field, if desired (for example, to
identify the liquid parameters for future reference). The note will be stored with the liquid parameter settings.

Click Save Changes in the upper right corner of the screen. The changes will be saved as the Current MPMS Liquid
Parameters and will be put into effect when the user exits the Maintain Flow Run screen.

To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the
upper right corner of the screen.
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Procedure: Change Generic Liquid Parameters

If a flowrun is configured for measuring liquid, the liquid parameters can be configured from the Maintain Flow Run
screen.

1. If Change Generic Liquid Parameters is not displayed in the Maintenance Task field at the top of the Maintain Flow
Run screen, click on Change Task. The Change Flow Run Maintenance Task dialog will appear (Figure 10.16).
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Figure 10.16
a. Under the Maintenance Task heading, click Change Generic Liquid Parameters.
b. Click OK to save the settings and return to the Maintain Flow Run screen (Figure 10.17, page 148).

2. Note that current liquid parameters appear on the right half of the screen and the new liquid parameters will be
entered in the left half of the screen. If you are making a minor change to current parameters, click Copy from Cur-
rent. Current parameters will be pasted into the fields on the left. This will help to minimize the number of fields that

have to be changed.

3. The fluid properties calculation method selected for the flow run (Example: Generic Liquid) appears near the top of
the New Generic Liquid Properties section. The calculation method is read-only. To change this method, see Config-
uring Fluid Properties, page 57.

4. In the Analysis Reference No. field, enter a reference number from the liquid analysis report, if desired.

Note The density source, base density, and viscosity parameters can be populated with a set of default parameters, or
with values supplied by the user. To use the set of default values, click Load Default Params near the bottom of
the screen.
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Figure 10.17
In the Density Source field, select a source to be used for the density value: Absolute Density or Specific Gravity.

Enter the Base Density (Absolute or Specific Gravity) value of the liquid. If the base density of the liquid is un-
known, enter the flowing density into both the Base Density and Flowing Density fields.

Enter the Flowing Density (Absolute or Specific Gravity) value, if applicable.

If Special Products is selected as the fluid type for the MPMS fluid properties calculation method, enter the fluid’s
expansion coefficient “alpha” (Figure 9.14, page 135) in accordance with MPMS Chapter 11.1. You may enter a
numeric value, or click the Select Alpha button to select a predetermined alpha value for products such as ethanol
and gasohol.

For best accuracy, enter the viscosity value of the liquid at flowing temperature. Enter the viscosity of the liquid. If
the viscosity is unknown, a value of 1.0 cP (viscosity of water) is recommended.

Enter a note in the Note field, if desired (for example, to identify the liquid parameters for future reference). The
note will be stored with the liquid parameter settings.

Click Save Changes in the upper right corner of the screen. The changes will be saved as the Current Generic Liquid
Parameters and will be put into effect when the user exits the Maintain Flow Run screen.

To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the

upper right corner of the screen.

148



ModWorX Pro Section 10

This page is left blank intentionally.

149



Section 11 ModWorX Pro

Section 11 - Flow Run Maintenance for Averaging Pitot Tube
(Annubar) Input

Routine flow run maintenance tasks for an averaging pitot tube run, such as changing gas constituents or changing plate
size, are easily performed from the Maintain Flow Run screen. This section will guide you in performing the following
tasks:

*  view existing averaging pitot tube parameters

» change meter parameters

»  change gas constituents (for AGA-8 Detail calculations)

* change gross method parameters (for AGA-8 Gross calculations)
* change steam properties (steam flow runs only)

*  change liquid parameters (liquid flow runs only)

Note Before making changes to the flow run configuration, make sure the flow rate calculation method is configured
as averaging pitot tube (Annubar). See Section 4 - Setting Up a Flowrun for instructions on selecting the flow run

calculation method.

To perform flow run maintenance for an orifice run,

1. Click on the Maintain Flow Run button in the task menu bar on the Main Display screen (Figure 11.1).
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Figure 11.1

2.
(Figure 11.2, page 151).

Click Yes at the Enter Maintenance Mode prompt. The Change Flow Run Maintenance Task screen will appear

150



ModWorX Pro

Section 11

Maintenance Task

() Change Averaging Pitot Tube
() Change Gas Compaosition

Figure 11.2

Flow Run 1 is automatically selected.

flow being measured - gas, steam or liquid. Examples are provided in the following procedures.

5. Click OK to save the selections. The Maintain Flow Run screen will appear (Figure 11.3).
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Select the maintenance task to be performed. The maintenance tasks displayed will vary, depending on the type of

By default, engineering units are provided in US standard format. If metric units are required, click on the Tools button
in the task bar at the top of the screen, and select Options from the dropdown menu. Click on the Units System drop-

down menu to change the units selection to Metric. See Figure A.17, page A-12.
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Procedure: Change Averaging Pitot Tube Parameters

1. If Change Averaging Pitot Tube is not displayed in the Maintenance Task field at the top of the Maintain Flow Run
screen, click on Change Task (Figure 11.3, page 151). The Change Flow Run Maintenance Task dialog will appear
(Figure 11.4). The selections available on this screen will vary, depending on the fluid property calculation method
selected, as shown below.
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Figure 11.4
a.  Under the Maintenance Task heading, click Change Averaging Pitot Tube.

Steam (IF-97)

b. Click OK to save your selections and return to the Maintain Flow Run screen (Figure 11.5, page 153).
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2. Note that current meter parameters appear on the right half of the screen. If you are changing only pipe size, probe
material or pipe material, click Copy from Current. Current parameters will be pasted into the fields on the left. This
will help to minimize the number of fields that have to be changed.

3. Click Select Meter to display a list of meter selections. The Select Averaging Pitot Tube screen will appear (Figure
11.6).

ModWorX Pro =
Select Averaging Pitot Tube

Select Meter Meter Information

Aversging Pitot Tube Madel Numher Averaging Pitot Tube

Probe Width 0.0000 | inches
Bischarge Cosfficient () [0.7500 1

Reference Temp. 66,0000 | pegF

Figure 11.6

4. The first selection in the list—Averaging Pitot Tube—is appropriate for any non-Annubar product. To select an
averaging pitot tube meter, choose this selection on the left side of the screen, and enter the appropriate probe width,
discharge coefficient (K), and reference temperature in the fields on the right side of the screen. Click OK to return
to the Maintain Flow Run screen.
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5.

10.

The remaining selections are Annubar meter models, with pre configured probe width, discharge coefficients (C1
and C2) and reference temperature. When an Annubar model is selected, no other entries are required on this screen.
Click OK to return to the Maintain Flow Run screen.

Enter the following parameters as necessary:

a. pipe size — click in the field and type in a value.

b. probe material — choose a material from the dropdown list; use the scroll bar to view the entire list of materials
c. pipe material — choose a material from the dropdown list; use the scroll bar to view the entire list of materials
a. serial number (optional)

Enter a note in the Note field, if desired. The note will be stored with the new meter parameter settings.

Click Save Changes in the upper right corner of the screen. The new settings will be saved and will be made effec-
tive when the user exits the Maintain Flow Run screen.

To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the
upper right corner of the screen.

Procedure: Change Gas Composition

1.

If Change Gas is not displayed in the Maintenance Task field at the top of the Maintain Flow Run screen, click on
Change Task. The Change Flow Run Maintenance Task dialog will appear (Figure 11.7).

ModworX Pro

Maintenance Task

« Change Averaging Fibot Tube
Change Gas Composition

Figure 11.7

a. Under the Maintenance Task heading, click Change Gas Composition.
b. Click OK to save the settings and return to the Maintain Flow Run screen (Figure 11.8, page 155).

Note that current gas composition appears on the right half of the screen and the new gas composition will be
entered in the left half of the screen. If you are making a minor change to current parameters, click Copy from Cur-
rent. Current parameters will be pasted into the fields on the left. This will help to minimize the number of fields that
have to be changed.

154



ModWorX Pro

Section 11

7% Maintain Fow Run 1 - Modworx Pro 4.0.0 = T
Fis Tocks Tools Help
scanner 2000 - Device wame [s/n 4096] site Name
DOWNLOAD Tt Field wase
Maintain Flow Run 1 Location Nase |
[ swecnamges | | e mamensncemoss |
~
[ Selected Flow Run  Flow Run I
|cr-mrm
| Maintenance Task  Change Gas Compasition
New Gas Composition Current Gas Composition
Fuid Properties Cokodebion  WGA-0 Datal Operator: Mane, Changed On:
Analysis Ref, No. Anaiysis Ref, Mo,
Reference Conditions Unted States (14.75 psi, 60 F) - Reference Condtions Urited States (14.73 psi, 60 F)
Hasting Vskis Candated v | (caloulatedd) Hasting Vaiue Caindated (calolated)
Spechic Gravity Cakusted v | (calculated) Spechic Graviky Caiulated {calculated)
vicosky Ml entry &® Viscosky Manwal entry 0.010288 >
Isentropic Exponent IMsrasal antry Isentropic Exponent Ml antry 1.3000
Gas Fraction (Nowet omection) Gas Fraction (Mo wet torrection)
[ cewnewosts || copyFromowrent |
Corsbhuerk mole:| [ changs Mols % Constikuent Mole %
1 Carbon Diowdde (COZ) 2 1 Carbon Diooide (COZ) 0.5456
2 brogen (N2) | Claar Mole: 2 MRsogen (N2) 0,259
3 Mathane (C1) —_— 3 Methane (C1) 65222
4 Ethenei(c2) ‘.._mu_mq‘_ 4 Ethane (C2) 1,8186
5 Propane (C3) — § FPropane (C3) 04595
& meButene e | Load Campostion. .. & neButane (n-CH) 01007
7 i-Bubans (+CH) i o 7 Butans (-C4) 0.0977
8 nPentans (nCS) B nePertane (n-C5) 0.0524
9 iPentane (-CS) 9 kPenkans (I-CS) 0.0473
19 reHesane (n-C6) 10 reHasane (n-6) 00664
11 feHeptane {n-C7) 11 rrHeptane (n-C7) 0.0000
12 meOotane (neCE) 12 neOctane e CE) 0.0000
13 n-Monane (n-C9) 13 neMonane (n-C9) 0.0000
14 rrDecans (n-C10) 14 reDecans (-C10) 0,000
15 Owygen(02) 15 Ciongen (02) 0,0000
16 Carbon Menaide (C0) 16 Carbon Monaxide (CO) 0,0000
17 Hydogen (H2) 17 Hydrogen (H2) 0,0000
18 Hydrogen Sulfide (HES) 18 Hipdragan Sulfide (H25) 0000
19 Water (H20) 19 Water (H2O) 0,0000
2 Hebun (He) 20 Helum (He) 0.0000
21 Araon fAr) 21 Aroon(An 0.0000
Total % 0.0000 Tatal % 100.0000
Note Mote
Impartant: Total of all constituent s must be 1H0%6.
W
B User Manuale
uss. 4.0.0.446 <Fort | Defauk > /2112010 1:27 FH
Figure 11.8

Note that the fluid properties calculation method selected for the flow run appears near the top of the New Gas Com-
position section. The calculation method is read-only. To change this method, see Configuring Fluid Properties, page
57.

In the Analysis Ref. No. field, enter a reference number from the gas analysis report, if desired.

Update the Reference Conditions field, if necessary. This selection identifies the ideal mass heating value table for
use in calculating the heating value of the gas composition and sets the reference temperature and pressure used in
converting the user-supplied heating value into the heating value mass basis required for energy calculations.

In the Heating Value field, specify a calculated or manually entered value. If the value is entered manually, enter the
heating value in the field provided.

In the Specific Gravity field, specify a calculated or manually entered value. If the value is entered manually, enter
the specific gravity value in the field provided.

Enter the viscosity of the measured fluid in the field provided. If you are unsure of the value, enter 0.010268.

155



Section 11 ModWorX Pro

9. Enter the isentropic exponent of the measured fluid in the field provided. If you are unsure of the value, enter 1.3.

Note Disregard the Gas Fraction field. This setting is not currently used in flow calculations.

10. To change the mole percentages of individual gas constituents,
Locate the gas constituent to be changed.

Double-click the constituent or click on the Change Mole % button and enter the appropriate percentage in the
dialog provided.

c. Repeat steps 10a and 10b until all constituents are entered.

Note When the AGA-8 Detail method is used, all constituent percentages entered must total 100%.

11. To load the current gas composition or a previously saved composition, click Load Composition... and select the set
of gas composition values from the dropdown menu in the dialog provided. If only minor changes are required to an
existing composition, this can save time by minimizing the number of constituents that have to be changed.

12. Enter a note in the Note field, if desired (for example, to identify the gas composition for future reference). The note
will be stored with the gas composition settings.

13. Click Save Changes in the upper right corner of the screen. The changes will be saved as the Current Gas Composi-
tion and will be put into effect when the user exits the Maintain Flow Run screen.

14. To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

15. To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the

upper right corner of the screen.

Procedure: Change Gross Method Parameters

1. If Change Gross Method Parameters is not displayed in the Maintenance Task field at the top of the Maintain Flow
Run screen, click on Change Task. The Change Flow Run Maintenance Task dialog will appear (Figure 11.9).

ModorX Pro =

Flow Run Selection

* Flow Run 1

Maintenance Task

© Ehange Averaging Piot Tube
Change Gross Method Parameters

| o || conce
Figure 11.9
a.  Under the Maintenance Task heading, click Change Gross Method Parameters.

b. Click OK to save the settings and return to the Maintain Flow Run screen (Figure 11.10, page 157).
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2.

10.
11.
12.

13.

14.
15.

Note that current gross method parameters appear on the right half of the screen and the new gross method parame-
ters will be entered in the left half of the screen. If you are making a minor change to current parameters, click Copy
from Current. Current parameters will be pasted into the fields on the left. This will help to minimize the number of
fields that have to be changed.

Note that the fluid properties calculation method selected for the flow run appears near the top of the New Gross
Method Parameters section. The calculation method is read-only. To change this method, see Configuring Fluid
Properties, page 57.

In the Analysis Reference No. field, enter a reference number from the gas analysis report, if desired.

Update the Reference Conditions field, if necessary. This selection sets the reference temperature and pressure for
air density, which is used in converting the user-supplied heating value into the heating value mass basis required for
energy calculations.

Enter the heating value of the measured fluid in the field provided.
Enter the specific gravity of the measured fluid in the field provided.
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e Tasks Tgok Help
scanner 2000 - Device Name [s/n 4096] site Name i -
DOWHLOAD H - Figld Name al
Maintain Flow Run 1 fhes ot e
T T
a
Maintain Flow Run
[ Selected Flow Rin  Flow Run 1
Changs Task
y mMaintenance Task  Change Gross Method Parameters
New Gross Method Parameters Current Gross Method Parameters
Fhid Properties Caicuistion  WGA-3 Gross Operator: None, Charged On:
Analysks Ref, Ma. Arialyss Ref, No.
Reference Conditions Unitad States (14.73 psi, 60 F) - Refarenca Condtions Unitad Skatss (14.73 psi, 60 F)
Heatirg el Manual entry BIUfSCF HES) Vot Marwal entry 1031, 4260 BTUfSCF
Specific Gravity IManual entry Specfic Gravity Marual entry 0.600000
Viscosity Manusl entry o Wiscosity Marwual entry 0.010268 o
Iseritropic Exporent Marual entry Isentropec Exponent Marwal entry 1.3000
Carban Dissids (CO2) Mols % Carban Diawide (C02Z) 0.5956 Mols %
Hitrogen (M2} Mols % Nitrogen (M2} 0.2585 Mols %
CoarBowData | | CopyFrom Curent |
Note Note
¥
Davice Inteface DL UEILOTES
=3 40.0.45  <Port 1 Defauks 1772010 6:31 P

Figure 11.10
Enter the viscosity of the measured fluid in the field provided. If you are unsure of the value, enter 0.010268.
Enter the isentropic exponent of the measured fluid in the field provided. If you are unsure of the value, enter 1.3.
Enter the carbon dioxide content in the field provided.
Enter the nitrogen content in the field provided.

Enter a note in the Note field, if desired (for example, to identify the gross method settings for future reference). The
note will be stored with the gross method settings.

Click Save Changes in the upper right corner of the screen. The changes will be saved as the Current Gross Method
Parameters and will be put into effect when the user exits the Maintain Flow Run screen.

To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the
upper right corner of the screen.
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Procedure: Change MPMS Liquid Parameters

Important  If using firmware version 4.10 or earlier, the content of Maintain Flow Run screens will be different.
These older firmware versions support API-2540 standards which have since been replaced by API
11.1 standards. Please see Appendix C - Configuring Liquid Parameters Using Scanner Firmware
4.10 and Earlier, page C-1 for details.

If a flowrun is configured for measuring liquid, the liquid parameters can be configured from the Maintain Flow Run
screen.

1. If Change MPMS Liquid Parameters is not displayed in the Maintenance Task field at the top of the Maintain Flow
Run screen, click on Change Task. The Change Flow Run Maintenance Task dialog will appear (Figure 11.11).

ModWoarX Pro

Change Flow Run Maintenance Task

Flow Run Selection

%) Flow Run 1

Maintenance Task

# Change Averaging Fitot Tube
Change MPMS Liquid Parameters

Figure 11.11
a. Under the Maintenance Task heading, click Change MPMS Liquid Parameters.
b. Click OK to save the settings and return to the Maintain Flow Run screen (Figure 11.12, page 159).

2. Note that current liquid parameters appear on the right half of the screen and the new liquid parameters will be
entered in the left half of the screen. If you are making a minor change to current parameters, click Copy from Cur-
rent. Current parameters will be pasted into the fields on the left. This will help to minimize the number of fields that
have to be changed.

3. The fluid properties calculation method selected for the flow run (Example: Crude Oil) appears near the top of the
New MPMS Liquid Properties section. The calculation method is read-only. To change this method, see Configuring
Fluid Properties, page 57.

4. In the Analysis Reference No. field, enter a reference number from the liquid analysis report, if desired.

Note The density source, base density, and viscosity parameters can be populated with a set of default parameters, or
with values supplied by the user. To use the set of default values, click Load Default Params near the bottom of
the screen.

158



ModWorX Pro Section 11

7% Maintain Flow Run 1 - MedWerX Pro 4.1.0

file Tasks Tools Help @
scanner 2000 - [s/n 01 7>

O oo Maintain Flow Run 1 ‘

[ savechenges | | ExtMaintennce ode |

Maintain Flow Run

~

Selected Flow Run  Flow Run 1
Change Task
Maintenance Task Change MPMS Liguid Parameters
New MPMS Liquid Parameters Current MPMS Liguid Parameters
Fluid Properties Calculation  MPMS Crude O Operator: <Port 1 Default>, Changed On: 07/25(2013
Anzlysis Ref. Na. Analysis Ref. Mo,
Density Source Absolute Density - Density Source Specific Gravity
Base Absolute Density KGiM3 Base Specific Gravity 1.000
Wiscosity o Viscosity £.000000 P
* & bypical viscosity of this liquid is about 6.0 P, However, For accurate results the
sctual Flowing viscosity should be determined.
* Moke that the Density or Specific Gravity is at base temperature and the
Wiscosity is at Flowing temperature,
Clear New Data ] [ Copy From Current ] [ Load Default Params
Note Note L
)

USE 4.1.0.468 <Port 1 Default> 7[23/2013 11:53 AM

Figure 11.12

5. In the Density Source field, select a source to be used for the density value: Absolute Density, Specific Gravity, or
API Gravity.

6. Enter the Base Density (Absolute, Specific Gravity or API Gravity) value of the liquid. Density is assumed to be at
base temperature.

7. If Special Products is selected as the fluid type for the MPMS fluid properties calculation method, enter the fluid’s
expansion coefficient “alpha” (Figure 9.14, page 135) in accordance with MPMS Chapter 11.1. You may enter a
numeric value, or click the Select Alpha button to select a predetermined alpha value for products such as ethanol
and gasohol.

8. For best accuracy, enter the viscosity value of the liquid at flowing temperature. If the viscosity is unknown, use the
recommended default value for the liquid type selected. Enter a note in the Note field, if desired (for example, to
identify the liquid parameters for future reference). The note will be stored with the liquid parameter settings.

9. Enter a note in the Note field, if desired (for example, to identify the liquid parameters for future reference). The
note will be stored with the liquid parameter settings.

10. Click Save Changes in the upper right corner of the screen. The changes will be saved as the Current MPMS Liquid
Parameters and will be put into effect when the user exits the Maintain Flow Run screen.

11. To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

12. To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the
upper right corner of the screen.
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Procedure: Change Generic Liquid Parameters

If a flowrun is configured for measuring liquid, the liquid parameters can be configured from the Maintain Flow Run
screen.

1. If Change Generic Liquid Parameters is not displayed in the Maintenance Task field at the top of the Maintain Flow
Run screen, click on Change Task. The Change Flow Run Maintenance Task dialog will appear (Figure 11.13).

Flow Run Selection

* Flow Run 1

Maintenance Task

+ Change Averaging PRot Tube |
Change Generic Liquid Parameters

= e

Figure 11.13
a. Under the Maintenance Task heading, click Change Generic Liquid Parameters.

b. Click OK to save the settings and return to the Maintain Flow Run screen (Figure 11.14).
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Figure 11.14
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2.

Note that current liquid parameters appear on the right half of the screen and the new liquid parameters will be
entered in the left half of the screen. If you are making a minor change to current parameters, click Copy from Cur-
rent. Current parameters will be pasted into the fields on the left. This will help to minimize the number of fields that
have to be changed.

The fluid properties calculation method selected for the flow run (Example: Generic Liquid) appears near the top of
the New Generic Liquid Properties section. The calculation method is read-only. To change this method, see Config-
uring Fluid Properties, page 57.

In the Analysis Reference No. field, enter a reference number from the liquid analysis report, if desired.

Note The density source, base density, and viscosity parameters can be populated with a set of default parameters

which are the values for water. While the default values are specific to water, they can provide an indication of
the value range that is applicable for these parameters. To load the default values, click Load Default Params
near the bottom of the screen.

10.

11.
12.

In the Density Source field, select a source to be used for the density value: Absolute Density or Specific Gravity.

Enter the Base Density (Absolute or Specific Gravity) value of the liquid. If the base density of the liquid is un-
known, enter the flowing density.

Enter the Flowing Density (Absolute or Specific Gravity) value, if applicable.

Enter the viscosity of the liquid. Viscosity is assumed to be at flowing temperature. If the viscosity is unknown, a
value of 1.0 cP (viscosity of water) is recommended.

Enter a note in the Note field, if desired (for example, to identify the liquid parameters for future reference). The
note will be stored with the liquid parameter settings.

Click Save Changes in the upper right corner of the screen. The changes will be saved as the Current Generic Liquid
Parameters and will be put into effect when the user exits the Maintain Flow Run screen.

To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the
upper right corner of the screen.

161



Section 11 ModWorX Pro

This page is left blank intentionally.

162



ModWorX Pro Section 12

Section 12 - Flow Run Maintenance for Turbine Input (AGA-7/
Liquid Turbine)

For an AGA-7 run, gas constituents are easily updated from the Maintain Flow Run screen, as described in this section.

For instructions on turbine maintenance activities, such as changing a K-factor or changing the flowmeter model, see

Section 13 - Turbine Maintenance.

Note Before making changes to the flow run configuration, make sure the flow run calculation method is configured as
AGA-7 or Liquid Turbine. See Section 4 - Setting Up a Flowrun for instructions on selecting the flow run calcula-

tion method.

To change the gas composition,

1. Click on the Maintain Flow Run button in the task menu bar on the Main Display screen (Figure 12.1).
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Figure 12.1

2. Click Yes at the Enter Maintenance Mode prompt. The Change Flow Run Maintenance Task screen will appear (Fig-
ure 12.2, page 164). The maintenance task displayed will vary, depending on the fluid property calculation method
selected. For example, when calculating gas flow with the AGA-8 Detail method is used, the maintenance task will

be “Change Gas Composition.” When the AGA-8 Gross method is used, the maintenance task will be “Change

Gross Method Parameters.”
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3.

Change Flow Run Maintenance Task

Flow Run Selection

Maintenance Task

(%) Change Gas Composition

Maintenance Task

(8 Change Gross Method Parameters

Figure 12.2

Click OK to proceed. The Maintain Flow Run screen will appear (Figure 12.3).
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Figure 12.3
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Procedure: Change Gas Composition

1.

7.
8.
9.

10.

If Change Gas Composition is not displayed in the Maintenance Task field at the top of the Maintain Flow Run
screen, click on Change Task. The Change Flow Run Maintenance Task dialog will appear
(Figure 12.2, page 164).

a. Under the Maintenance Task heading, click Change Gas Composition.
b. Click OK to save your selections and return to the Maintain Flow Run screen (Figure 12.3, page 164).

Note that current gas composition appears on the right half of the screen and the new gas composition will be
entered in the left half of the screen. If you are making a minor change to current parameters, click Copy from Cur-
rent. Current parameters will be pasted into the fields on the left. This will help to minimize the number of fields that
have to be changed.

Note that the fluid properties calculation method selected for the flow run appears near the top of the New Gas Com-
position section. The calculation method is read-only. To change this method, see Configuring Fluid Properties, page
57.

Enter a reference number from the gas analysis report, if desired, in the Analysis Reference No. field under New Gas
Composition.

Update the Reference Conditions field, if necessary. This selection identifies the ideal mass heating value table for
use in calculating the heating value of the gas composition and sets the reference temperature and pressure used in
converting the user-supplied heating value into the heating value mass basis required for energy calculations.

In the Heating Value field, specify whether the heating value is to be calculated or entered manually. If the value is
entered manually, enter the heating value in the field provided.

Enter the specific gravity of the gas composition.
Enter the viscosity of the measured fluid in the field provided. If you are unsure of the value, enter 0.010268.
Enter the isentropic exponent of the measured fluid in the field provided. If you are unsure of the value, enter 1.3.
To change the mole percentages of individual gas constituents,

Locate the gas constituent to be changed.

b. Double-click the constituent or click on the Change Mole % button and enter the appropriate percentage in the
dialog provided.

c. Repeat steps 10a and 10b until all constituents are entered.

Note When the AGA-8 Detail method is used, all constituent percentages entered must total 100%.

I1.

12.

13.

14.

To load the current gas composition or a previously saved composition, click Load Composition... and select the set
of gas composition values from the dropdown menu in the dialog provided. If only minor changes are required to an
existing composition, this can save you time by minimizing the number of constituents that have to be changed.

Enter a note in the Note field, if desired (for example, to identify the gas composition for future reference). The note
will be stored with the gas composition settings.

Click Save Changes in the upper right corner of the screen. The changes will be saved as the Current Gas Composi-
tion and will be put into effect when the user exits the Maintain Flow Run screen.

To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the
upper right corner of the screen.
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Procedure: Change Gross Method Parameters

1.

If Change Gross Method Parameters is not displayed in the Maintenance Task field at the top of the Maintain Flow
Run screen, click on Change Task. The Change Flow Run Maintenance Task dialog will appear (Figure 12.2, page
164).

a. Under the Maintenance Task heading, click Change Gross Method Parameters.

b. Click OK to save the settings and return to the Maintain Flow Run screen (Figure 12.4).

7 Maintain Fow Run 1 - ModWorX Pro 4.0.0
fle Jass Tgols Help
scanner 2000 - Device Name [s/n 40%6) site Name i
DOWHLOAD i H Field Name o]
Maintain Flow Run 1 ot ion Nia | é/

Saechanges | [ ExkMantensnco Mode |

Py

Maintain Flow Run

[ | Selected Flow Run  Flaw Run 1

Changs Task

: Maintenance Task  Change Gross Method Parameters

New Gross Method Parameters Current Gross Method Parameters

Fhid Properties Calcustion AGAS Grass Operator: Nene, Changed On:

Analysis Ref, Mo. Anaysis et o,

Reference Conditions United Stabes (14.73 pst, 60 F) - Refevence Condiions Unitad States (14.73 psi, 60 F)

Heating Vake Marwas! snitry BTUSCF Heatng Vahs Marual sntry L031.4260 BIUSCF
Specific Gravity \Marusal entry Speafic Gravky Manual entry 0. 600000

Viscosity Manusl entry @ Viscosity Marissl entry 0.010268 ®
Isentropic Exponent Manusal entry Isentropec Exponent Marwal entry 1.3000

Carbon Dioids (COZ) Mole % Carbon Dioxide (COZ) 05956 Mok %

Hitrogen (N2} Mols % Hitrogen (N2} 0.259% Hle %

Cear HewData | | CopyFrom Cument |
Note Mobe
&

SUPTTN L) xar Manusls

(1.3 4.0.0.445 wiort: 1 Defak> 172010 6:51 PM

Figure 12.4

Note that current gross method parameters appear on the right half of the screen and the new gross method parame-
ters will be entered in the left half of the screen. If you are making a minor change to current parameters, click Copy
from Current. Current parameters will be pasted into the fields on the left. This will help to minimize the number of
fields that have to be changed.

Note that the fluid properties calculation method selected for the flow run appears near the top of the New Gross
Method Parameters section. The calculation method is read-only. To change this method, see Configuring Fluid
Properties, page 57.

In the Analysis Reference No. field, enter a reference number from the gas analysis report, if desired.

Update the Reference Conditions field, if necessary. This selection sets the reference temperature and pressure for
air density, which is used in converting the user-supplied heating value into the heating value mass basis required for
energy calculations.

Enter the heating value of the measured fluid in the field provided.
Enter the specific gravity of the measured fluid in the field provided.
Enter the viscosity of the measured fluid in the field provided. If you are unsure of the value, enter 0.010268.

Enter the isentropic exponent of the measured fluid in the field provided. If you are unsure of the value, enter 1.3.

. Enter the carbon dioxide content in the field provided.

. Enter the nitrogen content in the field provided.
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12.

13.

14.

Enter a note in the Note field, if desired (for example, to identify the gross method settings for future reference). The
note will be stored with the gross method settings.

Click Save Changes in the upper right corner of the screen. The changes will be saved as the Current Gross Method
Parameters and will be put into effect when the user exits the Maintain Flow Run screen.

To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the
upper right corner of the screen.

Procedure: Change MPMS Liquid Parameters

Important  If using firmware version 4.10 or earlier, the content of Maintain Flow Run screens will be different.

These older firmware versions support API-2540 standards which have since been replaced by API
11.1 standards. Please see Appendix C - Configuring Liquid Parameters Using Scanner Firmware
4.10 and Earlier, page C-1 for details.

If a flowrun is configured for measuring MPMS liquid such as crude oil, gasoline, jet fuel, fuel oils, and lube oil, the lig-
uid parameters can be configured from the Maintain Flow Run screen (Figure 12.5).

;."Mainlain Flow Run 1 - ModWorX Pro 4.1.0 X7
File Tasks Tools Help
Scanner 2000 - [s/n 0]
JOWNLAD Maintain Flow Run 1
Mo
Maintain Flow Run

Selected FlowRun  Flow Run 1
Change Task
Mai Task  Change

New MPMS Liquid Parameters Current MPMS Liquid Parameters

Fiuid Properties Calculation  MPHMS Crude O Operator: <Port 1 Default =, Changed On: 07/23(2013

Analysis Ref. Mo,
Absolute Density - Specific Gravity

ity KG{M3 ravity 1.000

i 6,000000 P
of this liquid s about 6.0 cP. Howsver, for accurate restits the
determined.

* Note that the Density or Speciic Gravicy is ot base temperaturs and the
iscosity is ak Flowing temperature.

3

s 4.1.0.468 <Port 1 Default> 7/23{2013 11:53 Al

Figure 12.5

Note that current liquid parameters appear on the right half of the screen and the new liquid parameters will be
entered in the left half of the screen. If you are making a minor change to current parameters, click Copy from Cur-
rent. Current parameters will be pasted into the fields on the left. This will help to minimize the number of fields that
have to be changed.

The fluid properties calculation method selected for the flow run (Example: Crude Oil) appears near the top of the
New MPMS Liquid Properties section. The calculation method is read-only. To change this method, see Configuring
Fluid Properties, page 57.

In the Analysis Reference No. field, enter a reference number from the liquid analysis report, if desired.

Note The density source, base density, and viscosity parameters can be populated with a set of default parameters, or

with values supplied by the user. To use the set of default values, click Load Default Params near the bottom of
the screen.

4.

In the Density Source field, select a source to be used for the density value: Absolute Density, Specific Gravity, or
API Gravity.

167



Section 12 ModWorX Pro

5.

10.
11.

Enter the Base Density (Absolute, Specific Gravity or API Gravity) value of the liquid. Density is assumed to be at
base temperature.

If Special Products is selected as the fluid type for the MPMS fluid properties calculation method, enter the fluid’s
expansion coefficient “alpha” (Figure 9.14, page 135) in accordance with MPMS Chapter 11.1. You may enter a
numeric value, or click the Select Alpha button to select a predetermined alpha value for products such as ethanol
and gasohol.

For best accuracy, enter the viscosity value of the liquid at flowing temperature. If the viscosity is unknown, use the
recommended default value for the liquid type selected.

Enter a note in the Note field, if desired (for example, to identify the liquid parameters for future reference). The
note will be stored with the liquid parameter settings.

Click Save Changes in the upper right corner of the screen. The changes will be saved as the Current MPMS Liquid
Parameters and will be put into effect when the user exits the Maintain Flow Run screen.

To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the
upper right corner of the screen.

Procedure: Change Generic Liquid Parameters

Important  If using firmware version 4.10 or earlier, the content of Maintain Flow Run screens will be different.

These older firmware versions support API-2540 standards which have since been replaced by API
11.1 standards. Please see Appendix C - Configuring Liquid Parameters Using Scanner Firmware
4.10 and Earlier, page C-1 for details.

If a flowrun is configured for measuring generic liquid such as water or emulsions, the liquid parameters can be config-
ured from the Maintain Flow Run screen (Figure 12.6).

?.{ Maintain Flow Run 1 - ModWorX Pro 4.1.0

File Tasks Tools Help @
Scanner 2000 - [s/n 0]

O Dovrecd Maintain Flow Run 1 l @

‘ Save Changes || Exit Maintenance Mode ‘

Maintain Flow Run
Selected FlowRun  Flow Run 1
Change Task
Maintenance Task  Change Generic Liquid Parameters

New Generic Liquid Parameters Current Generic Liquid Parameters
Fluid Properties Calculation  Generic Liquid Operatar: <Port 1 Default, Changed On: 07/23/2013

Analysis Ref. e, Analysis Ref, Mo,

Flowing Density Calculation Manual Entry of Flowing Density Flowing Density Calculation Manual Entry of Flowing Density
Density Source Absolute Density - Density Source Spedific Gravity

Base Absolute Density KafM3 Base Specific Gravity 1.0000

Flowing Absolute Density KM Flowing Specific Gravity 0.999996

Viseosity 3 viscasicy 6.000000 P

* The Base Density valug is required, IF it is not known, use the same value as For Flowing
Density,

* A typical wiscosity of this liquid is about 1.0 <P, However, for accurate results the actual
flowing viscosity should be determined.

* Noke that the Viscosity parameter is at flowing temperature.,

Clear Mew Data ] [ Copy From Current ] [ Load Default Params

Note Note

UsB 4.1.0.468 <Port 1 Defaule> 7/23(2013 11:58 AM

Figure 12.6
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1.

Note that current liquid parameters appear on the right half of the screen and the new liquid parameters will be
entered in the left half of the screen. If you are making a minor change to current parameters, click Copy from Cur-
rent. Current parameters will be pasted into the fields on the left. This will help to minimize the number of fields that
have to be changed.

The fluid properties calculation method selected for the flow run (Example: Generic Liquid) appears near the top of
the New Generic Liquid Properties section. The calculation method is read-only. To change this method, see Config-
uring Fluid Properties, page 57.

In the Analysis Reference No. field, enter a reference number from the liquid analysis report, if desired.

Note The density source, base density, and viscosity parameters can be populated with a set of default parameters

which are the values for water. While the default values are specific to water, they can provide an indication of
the value range that is applicable for these parameters. To load the default values, click Load Default Params
near the bottom of the screen.

10.

11.
12.

In the Density Source field, select a source to be used for the density value: Absolute Density or Specific Gravity.

Enter the Base Density (Absolute or Specific Gravity) value of the liquid. If the base density of the liquid is un-
known, enter the flowing density.

Enter the Flowing Density (Absolute or Specific Gravity) value, if applicable.

If Special Products is selected as the fluid type for the MPMS fluid properties calculation method, enter the fluid’s
expansion coefficient “alpha” (Figure 9.14, page 135) in accordance with MPMS Chapter 11.1. You may enter a
numeric value, or click the Select Alpha button to select a predetermined alpha value for products such as ethanol
and gasohol.

For best accuracy, enter the viscosity value of the liquid at flowing temperature. If the viscosity is unknown, a value
of 1.0 cP (viscosity of water) is recommended.

Enter a note in the Note field, if desired (for example, to identify the liquid parameters for future reference). The
note will be stored with the liquid parameter settings.

Click Save Changes in the upper right corner of the screen. The changes will be saved as the Current Generic Liquid
Parameters and will be put into effect when the user exits the Maintain Flow Run screen.

To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the
upper right corner of the screen.
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Section 13 - Turbine Maintenance

Routine turbine maintenance tasks are easily performed from the Maintain Turbine screen. This section will guide you in
performing the following tasks:

change turbine flowmeter
change turbine K-factor

Note

If a turbine meter is being used in a gas-compensated run, the gas composition may require adjustment periodi-

cally. To change gas constituents, navigate to the Maintain Flow Run screen and follow the instructions provided
in Section 5 - Setting up a Turbine Input or Pulse Input, page 62.

A single turbine input is available with the standard Scanner 2000 or Scanner 210x. If an optional expansion board is in-

stalled in a Scanner 2000 or Scanner 210x or if a Scanner 2200 is installed, two turbine inputs are available.

To change the turbine flowmeter model or to change a turbine K-factor,

1.

2.

Click on the Maintain Turbine button in the task menu bar on the Main Display screen (Figure 13.1).

7% Scanner 2100 Main Display - ModWork Pro 430

File Tasks Tools Help

e DOWNLOAD

| Refresh | (] AutoRefresh

Flow Rate

2% Calibrate Inputs © Maintain Flow Run

scanner 2100W - Device name [s/n 1441792

Scanner 2100W Main Displa

Site name
Field Name
Location name

Click Yes at the Enter Maintenance Mode prompt to proceed. The Change Turbine Maintenance Task screen will

appear (Figure 13.2, page 172).

352.687 MCF/day Turbine 1 Flow Rate 7 BBL/day
Daiy Total (est.) 317.173 MCF Turbine 1 Grand Total 4.52234E006 BBL
Heating Value 1036.06 BTU/SCF Turbine 2 Flow Rate 0 BBL/day
Turbine 2 Grand Total 0 BBL
Current Day Previous Day Current Day  Previous Day
Volume Flow 45.3104 352.687 MCF Turbine 1 Volume Flow 0.902952 7 BBL
Mass Flow 2014.74 15682.3 LBM Turbine 2 Volume Flow 0 0 BBL
Energy 46.9442 365.404 MMBTU
DETAILS |
Static Pressure 6.22 PSIG B || Aams i |
Differential Pressure 164.62 In H20 ] Supply / Battery Voltage 10.28 /10.55 V
Process Temperature 60.00 DegF L] Temperature 71.67 DegF
Analog Input 1 0.00 inches . Date/Time Oct 26, 2018 11:05:48 AM
Analog Input 2 56.24 DegF a Analog Output 1520 mA
Smart Battery / Health % 83.00/97 %
DETAILS
Device Interface [NECEAELNEIH)
l — com2 4.3.0.450 <Port 1Default> 10/26/2018 11:06 AM
Figure 13.1
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(e Turbine Flowmeter 1

Maintenance Task

%) Ehangs Turbine Flowmeter
1 Change K-Factors

Turbine Flowmeter Selection

Change Turbine Maintenance Tgski:

Figure 13.2

Select the appropriate flowmeter, if applicable. If an optional expansion board is installed in the Scanner 2000 or

Scanner 210x or if a Scanner 2200 is installed, select either Turbine 1 or Turbine 2.

Select the maintenance task you want to perform, and click OK to save your selection. The Maintain Turbine screen

will appear (Figure 13.3).

—_———

Scanmer 2000 - Device Name [s/m 2096]

Maintain Turbine Flowmeter 1

o—

site Name |
Field wame
Lecation Name |

Maintain Turbine

| Selected Turbine  Turbime Flowmeter 1
Changs Task
| Mantenance Task  Change Tusbine Flowmeter

Mew Flowmeter Information

(= v

@.

Save Changes

| [ e

tods |

Current Flowmeter Information

[ Select Meter | Ciparator: <Pait | Defaks, Changed Cn: 01/05{2010
Meter Hodel Mumber Meter Hoded Mumber HioFlo 2° Liguid
Meter Serial Nueber Meter Serial Number
ereanal K-Factor INereinal K-Factor 5.0 pulsesfGAL
Nate Nate
Clear New Data | | Copy From Current
Uszar Manualz
use 4.0.0.446 «<Port | Cefauk> 1{19/2010 7:03 PM
Figure 13.3
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Procedure: Change Turbine Flowmeter Model

1. If Change Turbine Flowmeter is not displayed in the Maintenance Task field at the top of the Maintain Turbine
screen, click on Change Task. The Change Turbine Maintenance Task dialog will appear (Figure 13.4).

ModWorX Pro
Change Turbine Maintenance Ta

sk

Turbine Flowmeter Selection

) Turbine Flowmeter 1

Maintenance Task

' Change Turbine Flowmeter
) Change K-Factaors

[ ][ com ]

Figure 13.4

2. If more than one turbine flowmeter is displayed, select the turbine flowmeter to be changed.
3. Click Change Turbine Flowmeter.
4. Click OK to save the settings and return to the Maintain Turbine screen (Figure 13.5).

75 Turbine Howmeter 1 - ModWorx Pro<.0.0 .
Bie Lasks Toob teb
scanner 2000 - Device Name [s/n 4096] Site Name :| @

DCHHNGRL Maintain Turbine Flowmeter 1 ]

Sawa Changes |i Euit Maintenancs Mode ‘

Maintain Turbing

| Selected Turbine  Turbine Flowmeter 1
Change Task
L ! Maintenance Task  Change Turbine Flowmeter

New Flowmeter Information Current Flowmeter Information

[ Select Meter | Cparatar: <Part | Daf s>, Changed Cn: D1/05{2010
Meter Model Number Meter Modsl umber HuFio 2° Liquid
Meter Serial Humber Meter Serial Humber
ereinll K-Factor Mioteinal K-F actor 55.0 pulses/GAL

Note Note

| CearlewData || Copy From Current

User Manuals
usg 400,446 «Port 1 Defaul» 1{19/2010 7:05 PM

Figure 13.5
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5.

10.

Note that current meter information appears on the right half of the screen, and that new meter information is en-
tered in the left half of the screen. To make a minor change to current parameters, click Copy from Current. Current
parameters will be pasted into the fields on the left. This will help to minimize the number of fields that have to be
changed.

To select a new meter, click Select Meter. The Select Turbine Meter dialog will appear (Figure 13.6).

:MnderX Pro

Select Meter Meter Information
NuFlo Liquid - 376" P Meter Mame MuFlo Liguid - 1"
MuFlo Liquid - 152" = —
MuUFla Liguid - 3(4" Meter Mode Mo, |NUFlo 1" Liquid
MuFlo LiEuid - ?‘8" '
IMeter Serial No.
MuFlo Liquid - 1-1/2" :
MuFlo Liquid - 2" Low Flow Rate 5.0 GALIMIN
MuFlo Liquid - 3"
MuFlo Liquid - 4 High Flow Rate 50,0 GALIMIN
MuFlo Liquid - 6" il . —
MuFlo Liquid - 8 Mominal K-Factor 900.0 | pulses/GAL ks

Series 1000
Series 7100 - 174"
Series 7100 - 38"
Series 7100 - 12"
Series 7100 - 55"
Series 7100 - 34"
Series 7100 - 1"
Series 7100 - 1-1j2"
Series 7100 - 2°
Series 7100 - 3"
Series 7100 - 4"
Series 7100 - 6"
Series 7100 - 8"
Series 7100 - 10"

Figure 13.6

a. Select a meter model from the list provided. The corresponding model number, low flow rate, high flow rate,
and nominal K-factor for the selected meter will appear on the right side of the screen.

b. Enter the flowmeter serial number, if desired.

c. Click OK to save the new selections and return to the Maintain Turbine Flowmeter screen.

Enter a note in the Note field, if desired. The note will be stored with the new meter information.

Click Save Changes in the upper right corner of the screen. The new settings will be saved and will be made effec-
tive when the user exits the Maintain Turbine Flowmeter screen.

To change the K-factor or make changes to a different turbine input without leaving the screen, click on Change
Task and make a new selection.

To exit the Maintain Turbine Flowmeter screen and return to the Main Display screen, click Exit Maintenance
Mode in the upper right corner of the screen.
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Procedure: Change K-Factors

1. If Change K-Factor is not displayed in the Maintenance Task field at the top of the Maintain Turbine screen, click on
Change Task. The Change Turbine Maintenance Task dialog will appear (Figure 13.7).

Turbine Flowmeter Selection

+) Turbine Flowmeter 1

Maintenance Task

Change Turbine Maintenance Task.

[ ]

Figure 13.7

(Turbine 1 or Turbine 2).
Click Change K-Factors.

Click OK to save the new settings and return to the Maintain Turbine Flowmeter screen (Figure 13.8).

9 DOMEOAL | Maintain Turbine Flowmeter 1

Maintain Turbine

[ | Selected Turbine  Turbine Flowmeter |
Change Task
L | Maintenance Task  Change K-Factor

New K-Factors Current K-Factors
Calibe tion Working Linits pessjG v Oparator: Nors, Calbwated On:
Frequercy Factor Ertry Mode Frequency Factor
) Linear K-Factor
Mi-point K-Factors

| Enter Linewr K-Factor

Scanner 2000 - Dewice kame [s/n 4096] Site hane
Field Name
Location Wase

| Save Changes | ] Exdt Maintenance Mode |

Linear K-Factor

I S uss 4.0.0.446. <Poet | Dol > 12002000 10:373 AM
Figure 13.8

If more than one turbine flowmeter is displayed, select the turbine flowmeter for which a new K-factor is desired
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5.

10.
11.

Note that current K-factors appear on the right half of the screen, and that new K-factors are entered in the left half
of the screen. To make a minor change to current parameters, click Load K-Factors From... and select the K-Factor
settings from the dialog provided. The selected K-factors will be pasted into the fields on the left. This will help to
minimize the number of fields that have to be changed.

To enter a linear K-factor,

a. Click Linear K-Factor in the Entry Mode box.

b. Click the Enter Linear K-Factor button.

c. Type in the new linear K-factor in the dialog provided.

d. Click OK to update the entry in the New K-Factors section of the Maintain Turbine Flowmeter screen.
To enter a multi-point K-factor:

Click Multi-point K-Factors in the Entry Mode box.

b. Click Add Factor and enter the appropriate frequency and factor values from the calibration data in the dialog
provided.

c. Click OK to update the entry in the New K-Factors section of the Maintain Turbine Flowmeter screen.
d. Repeat steps 7a through 7c to enter up to 12 calibration points.
Enter a note in the Note field, if desired. The note will be stored with the new K-factors.

Click Save Changes in the upper right corner of the screen. The new settings will be saved and will be made effec-
tive when the user exits the Maintain Turbine Flowmeter screen.

To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

To exit the Maintain Turbine Flowmeter screen and return to the Main Display screen, click Exit Maintenance
Mode in the upper right corner of the screen.
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Section 14 - Downloading and Exporting Logs

Archive data stored within the Scanner can be downloaded in one step using the ModWorX Pro software interface. With
each download performed, all selected log data is collectively stored in a single file—a Scanner Data File (.SDF). The
data is simultaneously displayed on a Device Reports screen.

Any combination of the following flow logs and device settings can be selected for download:

*  Daily logs - containing up to 16 parameters

* Interval logs (intervals can range from 1 second to 12 hours) - containing up to 16 parameters

*  Event/alarm logs

*  Configuration settings

e Calibration settings

e  Snapshot of holding register values

With a standard Scanner 2000 or Scanner 210x, a user can view up to 768 daily logs and 2304 interval logs in a table for-
mat or in a trend chart, and up to 1152 event/alarm logs in a table format. If an optional expansion board is installed in a
Scanner 2000 or Scanner 210x or if a Scanner 2200 is installed, up to 6392 interval logs can be viewed.

Downloading Data

A user can download flow and event logs and device settings using the red Download button in the upper left corner of
the Main Display screen or Configure screen.

Alternatively, a user can configure the software to automatically download the logs and/or settings each time the software
connects with a Scanner. See procedures for each method below.

Procedure: Performing a Manual Download

1. Press the red Download button on the Main Display screen (Figure 14.1).

7%, Scanner 2100W Main Display - ModWork Pro 43.0
A

File Tacks Tools Help

ner 2100w - Device name [s/n 14417921
HoWH caD nner 2100W Main Display

| Refiesh | 7] Autorefresn

#% Calibrate Inputs © Maintain Flow Run | & Manntain Turbine | &

Flow Rate 352.687 MCF/day Turbine 1 Flow Rate 7 BBL/day
Daiy Total (est.) 317.173 MCF Turbine 1 Grand Total 4.52234E006 BBL
Heating Value 1036.06 BTU/SCF Turbine 2 Flow Rate 0 BBL/day
Turbine 2 Grand Total 0 BBL
Current Day Previous Day Current Day  Previous Day
Volume Flow 45.3104 352.687 MCF Turbine 1 Volume Flow 0.902952 7 BBL
Mass Flow 2014.74 15682.3 LBM Turbine 2 Volume Flow o 0 BBL
Energy 46.9442 365.404 MMBTU
Static Pressure 6.22 PSIG | | Aarms |
Differential Pressure 164.62 In H20 | | Supply / Battery Voltage 10.28/10.55 V
Process Temperature 60.00 DegF x Temperature 7167 DegF
Analog Input 1 0.00 inches - Date/Time Oct 26, 2018 11:05:48 AM
Analog Tnput 2 56.24 DegF = Analog Output 1520 mA
Smart Battery / Health % 83.00/97 %
DETALS
COM2 430480  <Port1Defauit> 10/26/2018 11:06 AM
Figure 14.1
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The Download Device Data screen will appear (Figure 14.2).

ModWorX Pro

Download Device Data

Select the range of log records to download

* Download Mew Records Only

Download All Records

Select the log types to include in the download
| Daily Logs
¥| Interval Logs

¥| Evert Logs and Alarm Logs

Select additional device data to include in the download

v| Configuration Settings

| Calibration Settings

Figure 14.2

2. Choose a download range: “new records only” or “all records.”

Choose the type(s) of logs you want to download.

4. Choose any additional device settings to be included in the download (configuration settings, calibration settings, or
holding register data snapshot).

Note Basic configuration data will automatically be downloaded even when Configuration Settings is not selected for
download. However, a complete set of configuration settings will be downloaded only when the Configuration
Settings checkbox is selected.

Note If you plan to export the downloaded data to Flow-Cal or PGAS format, daily logs are not required. It is recom-
mended that all other data types (interval and event/alarm logs, configuration settings, calibration settings, and
holding registers data snapshot) be selected for download for use with these third-party software applications.

5. Click Download Now to initiate the download.

6. A progress screen will appear momentarily while the Scanner reads all of the parameter settings and loads all se-
lected parameters into an on-screen report.

Note To change the parameters included in the flow logs, the order in which they appear, or the logging interval,
change the settings on the Configure Archive menu. See Archive Parameter Setup, page 41, for details.

The initial download will display all records captured by the device. On subsequent downloads, however, the user can
“mark” downloaded records as read, and easily distinguish between “old” and “new” records. See Marking Downloaded

Records, page 183.
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Procedure: Configuring an Automatic Download

1.

Using the task bar at the top of the Main Display screen, click on the Tools button and choose Options from the

dropdown menu (Figure 14.3).

2“ Scanner 2100W Main Display - ModWorx Pro 4.3.0

File Tasks | Tools| Help

Modbus Master Data Detail...

View Modbus Holding Registers
View All Modbus Registers  Shift+ Ctrl+R

‘E Manage Configuration...

Clear Flow Totals...
Clear Memory...
Copy EEPROM To File...

Create Archive Partials

Fand Change Power Saving Mode...
Daily
. Reset User Security...
Heatir|
Madbus Statistics
Select COM Port...
'U'0|UIT| Options... Shift+Ctrl+0

Figure 14.3

When the Program Options dialog opens, click the Auto-Download option from the list at the left side of the screen

(Figure 14.4).

Pragram Options

Auto-Download Options
[#] Automatically begin downinading devioe data after connecting
Select the range of log records to auto- download

) Dowrdoad New Records Only
‘+) Download All Resords
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Huldirg Registers Data Snapshot

Lo J[ et )

Figure 14.4

From the Auto-Download Options screen, check the checkbox at the top of the screen: Automatically begin down-

loading device data after connecting.

Check the range of log records, log types, and device settings you want included in each download.

Click OK to save the new settings.

The next time ModWorX Pro connects to the Scanner, the Download Device Data screen will automatically appear,
prompting the user to download all selected logs and/or device settings.
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Viewing Download Reports

When archive logs and settings are downloaded, the data is automatically presented in a report on the Device Reports

screen (Figure 14.5). The various log types (Daily Logs, Interval Logs, Event Logs) and device settings (Configuration,
Calibration, etc.) are identified in tabs across the top of the screen.
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Figure 14.5

Sort Order

By default, the logs will appear in the order in which they are downloaded, top to bottom. However, the user can change
the sort order by changing the selection in the dropdown Sort Order box on the Device Reports screen (Figure 14.6, page
182). Users can base sort order on the date/time stamp or record number, as shown.

Each sort order selection is specific to the log type view (tab) selected when the sort order is designated, and sort order
selections are retained between ModWorX Pro sessions.
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Figure 14.6

Data Filtering

Log data is easily filtered using the Filter settings near the top of the screen. When the Filter checkbox is checked, data
filtering is enabled. Filtering options include filtering by month/day (Figure 14.7) or by a user-specified date range (Fig-
ure 14.8, page 183). When the Filter by Month/Day option is enabled, a dropdown menu will list all months and days
for which data is stored. The user can select multiple months and/or days by placing a checkbox next to each month/day
desired.
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Figure 14.7

Note When data is filtered by month, the first day of the month following the “filter month” will be included in the filter
range because data stored on the last day of the month will be downloaded at the contract hour of the follow-
ing day. For example, when a user filters data from July, the download from August 1 is included. This download
includes data stored during the 24 hours between the July 31 contract hour and the August 1 contract hour.
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When the Filter by Date Range checkbox is checked, the Start Date and End Date fields to the right of the checkbox
will be enabled. To initiate a filter, click the dropdown arrow next to the Start Date/End Date field to display a calendar
dialog, select the appropriate start and end date/time, click OK to return to the Device Reports screen, and click Apply
(Figure 14.8).
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Figure 14.8

Marking Downloaded Records

The Mark All as Read feature on the Device Reports screen provides a line of demarcation to separate previous down-
loads from current downloads, as shown in Figure 14.9. By default, the feature is enabled, and the software automatically
marks new records as read after every download. The user can distinguish new records two ways:

*  When a user chooses Download New Records Only, only new records will be displayed on screen. Previously down-

loaded records will not be displayed.
*  When a user chooses Download All Records, a list of all records will be displayed, but those that were previously

downloaded will appear gray.
When the “mark all as read” feature is disabled, each download displays all records on the screen. To change the setting,

see Change Download Options, page A-15.
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Viewing Latest Download

At any time during a connection period, the latest download report can be viewed by navigating to the Main screen or the
Configuration menu screen, selecting Tasks from the task bar at the top of the screen, and selecting View Device Reports

(Figure 14.10).
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Once logs have been downloaded, the resulting .sdf file can be viewed offline by clicking the Reports button on the Wel-

come screen (Figure 14.11).
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Figure 14.11
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A dialog will appear, allowing the user to select the .sdf file to be opened from a specified directory and/or subdirectory
(Figure 14.12). Select the appropriate folder, then select the subdirectory and click on the filename to view the .sdf files.
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Figure 14.12

To view a description of a downloaded record before you open it, click on the .sdf file to select it. The type of log, date
and timestamp, date range for daily, interval and event logs, and firmware version is displayed in the window at the far

right of the screen (Figure 14.13).
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Figure 14.13

Note Files generated with ModWorX Pro version 2.0.0 or later can be viewed with ModWorX Pro Version 4.2 software.
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Flow Logs (Table View)

When the Daily Logs tab or Interval Logs tab of the Device Report screen is selected, flow archive parameters are dis-
played in columns. The first two columns contain a sequential record number and a timestamp showing the time of the
download. These columns cannot be reassigned or deleted. Up to 14 additional parameters may be included in the log
archive. A scroll bar at the bottom of the screen provides easy access to columns not in full view when the screen loads.
See Section 3 - Configuring System Parameters for instruction on configuring archive parameters.

On the Device Report screen, users can view up to 768 daily logs and 2,304 interval logs with a standard Scanner 2000
or Scanner 210x. If an optional expansion board is installed in a Scanner 2000 or Scanner 210x or if a Scanner 2200 is
installed, users can view up to 6,392 interval logs.

Flow Logs (Trend View)

To view the daily log or interval log in a graph format, click the View Trends button at the left side of the screen. The
record values will be plotted in trend lines as shown in Figure 14.14.
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Figure 14.14

The trend view presents the downloaded logs in two graphs:

The top graph provides a high-level view of all data in a downloaded log. Click anywhere in the top graph to select the
group of records to be magnified in the large graph display at the bottom of the screen.

Note If the records in a download are too numerous to be displayed in the top graph, a set of gray bars will appear on
either side of the top graph. Click on either bar to move the graph and bring hidden logs into view.

The bottom graph allows a user to view records in detail. Screen controls allow a user to view multiple parameters on
one graph, or to isolate selected parameters for viewing.
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Configuring a Trend View
The trend view display contains a number of controls that allow a user to customize the display to his individual needs.

Use the following steps as a guide:

1. Identify the records to be displayed in the bottom screen using one of the following methods:

* Click on a point in the top graph. The logs nearest that selection point will appear in the bottom graph. Adjust the
view, if necessary, by moving the scroll bar beneath the bottom graph.

» Click on Set Time Axis Range and enter a Start date and time and an End date and time using the calendars pro-
vided. Figure 14.15, shows the calendar for selecting a range of interval logs. For daily logs, the calendar will
prompt the user to enter a Start and End date only (no times).

ModWorX Pro
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Figure 14.15

2. Select the parameter to be viewed in the graph by clicking on a parameter in the table at the left side of the screen
(Figure 14.16, page 188). The parameter is highlighted in blue, its title and configured unit is displayed at the top
of the graph, and the graph scale changes in accordance with the values of the parameter selected. By default, all
archive parameters are displayed in the table, and are displayed in the trend graph, but values are displayed only for
the trend line selected at any given time. The bright yellow light bulb icon indicates that the parameter trend line is

enabled for display (Figure 14.16, page 188).

» To disable all parameter trend lines except the one that is actively selected (highlighted), click the Disable All
button.

* To enable all parameter trend lines, click the Enable All button.

e To hide a parameter trend line, click on the yellow light bulb icon next to the parameter to be hidden. The light
bulb icon will change from yellow to blue, and the trend line will disappear from the graph.

» To display a hidden parameter trend line, click on the blue (disabled) light bulb icon. The icon will change to yel-
low, and the trend line will appear in the graph.
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Figure 14.16

Note Turning off the light bulb of a parameter that is highlighted in the table will cause the trend line and the Y axis
to disappear, but the parameter name remains on screen. Click on a parameter in the table to restore the trend
view with the appropriate axis.

3. Navigate the trend graph to analyze parameter values. Note the dotted vertical white line in the bottom graph (Figure
14.16). This Record Index line remains in a fixed location, and marks the record being read. In Figure 14.16, the
Record Index line intersects the trend graph at log record number 1,996. The log number, timestamp, and individual
parameter values in that log are displayed in the table at the left of the screen. To view a different section of logs, use
the scroll bar beneath the graph to shift the graph to the left or right. To advance the graph one log at a time, click

the right and left arrow buttons on the computer keypad, or click on the right or left arrow in the scroll bar beneath
the graph.

Viewing a Single Trend Line

A user can examine records along a single trend line by clicking on the parameter of his choice in the left table. The
parameter selection will appear highlighted in the table, and the name of this parameter will appear in the corner of the
graph (Figure 14.17, page 189). Move the cursor along the parameter trend line and observe the changing values in the
box linked to the cursor. The cursor, which appears on screen as a dotted white circle, latches onto each data point (re-
cord) it encounters, and the associated date and time stamp, and recorded value is automatically displayed in the box. As

the cursor moves from data point to data point along the trend line, the corresponding values are displayed in the table at
left.
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Figure 14.17

Only the trend line for the parameter that is highlighted in the table can be examined in this way. Note that the cursor
will not latch onto data points along any other trend line. To view the values associated with a different parameter, select
a different parameter in the table. The parameter name will be displayed in the corner of the graph, and the cursor will
now latch onto data points along the newly selected trend line. The values displayed along the Y axis will also update to
reflect the unit value range of the selected parameter.

Event Logs

The Event Logs tab allows users to view user event logs in a table format (Figure 14.18). Event logs capture user chang-
es such as K-Factor, orifice meter factor, and cone meter factor changes, plate and cone size changes, gas composition
changes, input setting changes and resets.

Events are logged by date and time, and each record includes the Modbus register address and register name, the old
value of the parameter, and the new value.

Events and alarms are stored in one common log; up to 1,152 combined events and alarms can be stored and viewed.
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Alarm Logs

The Alarm Logs tab allows users to view alarm logs in a table format. An alarm log is generated each time a selected
parameter goes outside its user-selected setpoint(s). Alarms are logged by date and time, and each record includes the
Modbus register address and register name, status or type of alarm activated, and the associated value and unit where
applicable (Figure 14.19, page 190).

Alarms and events are stored in one common log; up to 1,152 combined alarms and events can be stored and viewed.
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Figure 14.19

Configuration Settings Report

The Configuration tab allows users to view the configuration settings of all aspects of the Scanner in one screen (Figure
14.20).

Before making a change to an archive parameter, users are advised to save all configuration settings by checking the
Configuration Settings checkbox on the Download Device Data screen and performing a download. The configuration
settings will be included in the SDF file with all other selected log file types.
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Calibration Settings Report

The Calibration report allows a user to capture the instrument’s input calibration settings for quick reference (Figure
14.21).
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Figure 14.21

Note If the device firmware is version 4.18 or higher, the previous and current verification settings will be included in
the Calibration report.

Snapshot Report

The Holding Registers Data Snapshot report allows a user to capture live flow run and turbine input data, sensor input
readings, and system data (Figure 14.22). The report can be exported and e-mailed to a technician for diagnostic help.
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Printing, Saving, E-mailing and Exporting Reports

To preserve downloaded data for future reference, the data can be formatted in an on-screen report and printed to a net-
worked printer, or saved to your computer hard drive. Alternatively, the data can be emailed or exported in a file format
that can be viewed independently of the ModWorX Pro interface software using Word, Acrobat Reader, Excel, or an in-
ternet browser.

Printing a Report

To print a hard copy of an on-screen report,

1. Click the tab of the Device Reports screen containing the logs or settings you want to print.
2. Click Print Table in the left column of the screen (Figure 14.23).

A Print Preview window will appear. If necessary, change the margins or other settings to fine-tune the presentation
of data.

4. Click File from the Print Preview screen, then click Print.

5. Enter your print settings in the print dialog and click Print.
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Saving an SDF File

Each time you perform a download, the downloaded data is automatically saved in a proprietary data file on the hard
drive of your computer. A single Scanner Data File (.SDF) contains all of the log data and/or settings associated with the
log types selected for download. An .sdf file is a highly secure, uneditable file that can be opened and viewed only within
the ModWorX Pro interface.

In addition to these files, a user can manually generate an .sdf file by clicking on the Save SDF File button before exit-
ing the Device Reports screen. This button allows you to save the .sdf file to the location of your choice, whereas the .sdf
file that is automatically saved with each download is always stored in the NuFlo Log Data folder on the computer hard
drive.

If a user suspects a problem with a Scanner’s performance, an sdf file can expedite a technician’s analysis of the issues.
To save an SDF file:

1. From the Device Report screen, click on the tab containing the data you want to save.

2. Click Save SDF File...
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3.

The default file path is C:\NuFlo Log Data\ModWorX Pro\Field Name\Site Name.

The default filename is <Device Name> <date (YYYYMMDD)> <time (hhmm)>.

Save SDF File @a]3]

Savein: |(_J‘3ite_Name j - I:'F El-
" o ’

Ch =

My Recent [ Device_Name_20100120_1327.5df
Documents |2 nevice_Name_20100120_1516.5dF

Desktop
My Documents
9
My Computer
Myphll;&:;olk File name: |Device_Name_2Cl]3]21?_1 747 sdf _"_] Save
Saveastype: | SDF Files [“sdf) ~| Cancel

Figure 14.24

4. Click Save. The file will be saved as with an .SDF extension in the specified directory.

Opening an SDF File

Previously saved SDF files can be viewed offline. See Viewing Reports Offline, page 184.

E-mailing an SDF File

An SDF file can be emailed directly from the ModWorX Pro interface in a single step. To email an SDF file, simply click
the Email SDF File... button (Figure 14.25, page 194). ModWorX Pro will save the most recent SDF file (or recreate it
if necessary) and attach it to an email window. The tool will automatically populate the body of the email with a detailed
description of the Scanner configuration, SDF file creation date and time, software and firmware versions, and data con-
tents of the file, including the date range of logs (Figure 14.26, page 194).

The Save SDF File dialog will appear (Figure 14.24). To change the file path and/or file name from the defaults
listed below, browse to the desired file path and/or type the desired entry in the field provided. See Log Directory
and Filenames, page A-16 for more information.
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Figure 14.26

Emailing Data

Daily logs, interval logs, event logs alarm logs, configuration settings, calibration settings, and a snapshot report can be
transmitted via email directly from the ModWorX Pro interface using any one of four tools:

E-mail Data allows a user to email logs of a specific file type (daily logs, for example).
E-mail Selected allows a user to select multiple log types for emailing.

Email All to Flow-Cal allows a user to email all data in a single Flow-Cal file.

Email All to PGAS allows a user to email all data in PGAS files.
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Email Data of a Single Log Type
To email logs of a specific type,

1. Click on the appropriate log type tab to display the reports desired.

2. Click the Email Data button at the left of the screen (Figure 14.27, page 195) and select the export format desired
(.XLS, .CSV, .PDF, .RTF, or html). Please note that calibration data can be exported for email in any format except

.CSV.

Note If multiple log types are desired, select Email Selected. See Email Selected Data (Multiple Log Types), page

196, for further instruction.
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3. An Export... window will appear (Figure 14.28). To change the file path and/or file name from the defaults listed
below, browse to the desired file path and/or type the desired entry in the field provided. See Log Directory and

Filenames, page A-16 for more information.

— By default, the export file will be saved in the directory C:\NuFlo Log Data\ModWorX Pro\Field Name\Site

Name.

— By default, the export filename prefix will be <Device Name> <date (YYYYMMDD)> <time (hhmm)>, fol-

lowed by an initial to indicate the log type.

Export Daily Log Download to XLS
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Figure 14.28
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4. Click Save to export the data to the file. The file will automatically be attached to an email window

(Figure 14.29).

5. Address the email, add additional notes to the body if desired, and send.
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Figure 14.29

Email Selected Data (Multiple Log Types)
To email logs of multiple log types,

1. Click the Email Data button at the left of the screen and select Email Selected from the dropdown list (Figure

14.30).
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2.

3.
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o | [ comen |

Figure 14.31

4. Address the email, add additional notes to the body, if desired, and send.

C‘g‘ Ha™ e s Please review these files - Message (Plain Text)
‘J) Message | Intet  Options  FormatTet  Developer  Adobe FOF
= 4 T || i &) fik= .

B ALt E= (2] "3! @E 33 v ‘? w
mte (B A i il Asgress Chee == Folow .  spemng
= - e Book Names & oup- | B -
| Chpboard BasicTeat Mames Indude || Options = Prosting

This message has not been sent,

=
ns

Subject: | Please review these files

Device/Meter Name: Device Name
Company Name:

Site/Well Name: Site Name
Field/Lease Nasme: Field Name
Location Name: Location Name
Legal Description:

Downloaded on: ©1/21/201@ 15:15:13
ModkorX Pro: 4.0.8

Device Type: Scanner 2008
Firmware: 3.86

Board ID: ]

Data:

Daily Logs (1/8/2010 8:00:00 AM to 1/21/2010 10:45:34 AM)
Interval Logs (1/28/201@ 2:00:00 PM to 1/21/201@ 3:00:80 PM)
Events Logs (1/21/2010 8:44:41 AM to 1/21/2018 11:47:88 AM)

L2

-

Figure 14.32

The Email Selected window will appear (Figure 14.31). Select the file format desired and select the log types/reports
desired using the checkboxes provided.

To change the export file, enter the export file path or click on the folder icon to browse to the export location.
See Log Directory and Filenames, page A-16 for more information. The default export file is C:\NuFlo Log
Data\ModWorX Pro\Field Name\Site Name.

To change the file name, enter the file name in the field provided. The default export file name will include
<Device Name> <date (YYYYMMDD)> <time (hhmm)>. Each log type will be exported in a separate file,
and the filename will include an initial to identify the log type. For example, a daily log downloaded on March
20, 2008 at 3:35 p.m. would be named Device Name 20080320 1535 D.xIs.

Click OK to export the data to the file. The file will automatically be attached to an email window (Figure 14.32).
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Email All Data as Flow-Cal File or PGAS Files
To email all archive data in a single Flow-Cal file or multiple PGAS files,

1. Click the Email Data button at the left of the screen and select Email All As Flow-Cal File from the dropdown list
(Figure 14.33). For PGAS files, select Email All As PGAS Files.

Err—— e

o ke Fil 1o

e T

PEEEEIEERREREERIRIRIENAANIQ
HEEERAEERERARERIRERANEAIEIQ

HH i

Figure 14.33

2. An Export All to Flow-Cal File or Export All to PGAS Files window will appear (Figure 14.34). To change the file
path and/or file name from the defaults listed below, browse to the desired file path and/or type the desired entry in
the field provided. See Log Directory and Filenames, page A-16 for more information.

— By default, the export file will be saved in the directory C:\NuFlo Log Data\ModWorX Pro\Field Name\Site
Name.

— By default, the filename will be <Device Name> <date (YYYYMMDD)> <time (hhmm)>.xxx (where xxx is
.CFX for Flow-Cal or .ANA for PGAS).

Export All to Aow-Cal File
Savert ‘LJ Site_Name j - 5 E-

My Fecant
Docunnnts

Desklop
i

My Documentz

Iy Compuker

Save aslvpe.  |FlowCal Fies [".cla)

Figure 14.34

3. Click Save to save the data to the file. The .CFX file will automatically be attached to an email window (Figure
14.35).

4. Address the email, add additional notes to the body, if desired, and send.
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" & & % Please review this file: Device_ Name_20100121 1005.¢fx - Message (Phin Text) =
Ca) o a z essag
=/ | Message | imet  Options  FormatTet  Oeveloper  AdobePOF o
—= 3l e i e
AaECEE) ) as e hof B I
R 43 L
B s Ul% A -|lE = 3 el Addes chec Follow Speling
Boak Mames | LR .
Clipbaard - BasicTert Names indude - Options 5 Prosfing
This mestage has nat been sent.
|
(e
Account - | Subject: | Please review this fie: Device_Hame_20100121_1005.cfx
Aftached | [ Device Hame 2010032 1005.clx B3 KE)
R e L : |

Device/Meter Name: Device Hame

Company Name:

Site/wWell Name: Site Name

Fleld/Lease Name: Field Name

Location Name: Location Name |
Legal Description: |

Downloaded on: 91/21/2018 18:05:18
ModhWeorX Pro: 4.0.9
Device Type: Scanner 2008
Firmware: 3.86
Board ID: @ ]
Data:
Configuration
Daily Logs (1/8/2010 8:90:00 AM to 1/21/2010 8:00:00 AM) -
Figure 14.35

Exporting Data

Daily logs, interval logs, event logs alarm logs, configuration settings, calibration settings, and a snapshot report can be
exported from ModWorX Pro to the following formats: .XLS, .CSV, .PDF, .RTF, and .HTML. Calibration settings can
be exported to any of the above formats except .CSV. Additionally, all archive data can be exported, collectively, to the
Flow-Cal (.CFX) format or to PGAS formats ((ANA, .VOL, and .EVT).

Data can be exported using any of four tools:

e Export Data allows a user to export logs of a specific file type (daily logs, for example).
*  Export Selected allows a user to select multiple log types for exporting.

*  Export All to Flow-Cal allows a user to export all data in a single Flow-Cal file.

*  Export All to PGAS allows a user to export all data in PGAS files.

Export Data (Single Log Type)

To export logs of a specific type,

1. Click on the appropriate log type tab (Daily, Interval, Events, etc.) to display the reports desired (Figure 14.36, page
200).

2. Click the Export Data button at the left of the screen and select the export format desired (.XLS, .CSV, .PDF, .RTF,
or HTML).

Note If multiple log types are desired, select Export Selected. See Export Selected Data (Multiple Log Types), page
201, for further instruction.
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7%, Device Reports - ModWork Pro 4.0.0
s Tasks Toobs pelp
scanner 2000 - Device Name [s/n 4096] Site Hane |
DOWNLOAD a Field hame
i_ _Dewce Re_parts tncation Hame |

[ Downoad 1 Daily Logs | IntervalLogs Event Logs AlarmLogs Configuration Calibration  Snapshot

7| Soit Order || Fiter?

[ amread || Sobake) %
Y

[owe |

| SwesDFFR. | o
[ epotows o FowRun1 | FlowRun 1 Flow Run 1 Differential Flas,
Volunve Mass Total Energy Total Pressure Floy|
l Erird: Tabin (MCF) {LEM) {(MMEBTUY) (In H20) o
1 01 476223 S662.9248 517191 163.8913 E
| VewTrends _‘\ 2 01/09/2010 080000 516500 23716399 s3ziaz n0on0
2 3 01710, 0.0000 no0on D00 00000
[ Eniail SDF Fie... _| 4 01/11/2010 08:00:00 [ 0000 0000 0011
5 01/12/20100800:00 0.0000 00000 0.0000 0.0000
| gmatats - 6 01,/13/2010 0800100 D0 0D 000 D000
N 7 01/14/2010 08:00:00 DLB00D D000 00000 00000
B 01/15/2010 08:00:00 0.0000 00000 00000 00000
9 01/16/2010 08:00:00 1657026 THOBESZY 1709102 27,5499 ]
10 01/17/Z010 BE:00:00 402567 113993291 2560507 21,3535 ;
11 01/18/2010 08:00:00 T02.1481 FZZAMEWS T24.Z148 370818 H
I 12 017192010/ 08:00:00 TESZITTI4  3473INT.0000 T92B1.1172 £2.3303 ]
e 13| 01/20/201006:00:00 | 951.9 |

1 = 4

P Uz ar Marmals

U 4.0.0,446 <Port 1 Defark > 1f20/2010 553 PH

Figure 14.36

3. An Export... window will appear (Figure 14.37). To change the file path and/or file name from the defaults listed
below, browse to the desired file path and/or type the desired entry in the field provided. See Log Directory and
Filenames, page A-16 for more information.

— By default, the export file will be saved in the directory C:\NuFlo Log Data\ModWorX Pro\Field Name\Site
Name.

— By default, the export filename prefix will be <Device Name> <date (YYYYMMDD)> <time (hhmm)>, fol-
lowed by an initial to indicate the log type.

4. Click Save to export the data to the file.

Export Dafly Log Download to XLS
Savein |3 She_Meme = T
':\ ] Davics_Name_20100120_1505_D x5

My Recertt
Cocuments

G

Desktop
4

My Documerts

by Computer

prM File pame: [Device Name 21 08 D
=3
Saveasiype  [Evcel Fies (k) * il
Figure 14.37

200



ModWorX Pro

Section 14

Export Selected Data (Multiple Log Types)
To export logs of multiple log types,

1. Click the Export Data button at the left of the screen and select Export Selected from the dropdown list (Figure

14.38).

Sl bbbl s

7% Device Reports - ModWorX Pro 4.0.5

Fie Tasks Tooks Help

| n4j1472000 08:00:00

scanner 2000 - [s/n 4096]
DRS00 Device Reports
[ courioss || DairLo0s [IntervalLogs [Event Logs | MlarmLags [ c | snapshot |
e satorer Fiter?
L - ! pefouk (as - @ Fiter b None sected
[ smesorre. | e
|.- Export Data .-\|

1
= Z 04/15/2010 08:00:00
Export to 145 Fie 3 04/16/2000 08:00:00 . 10,0000
Export to 5V file 4 04/21/2010 08:00:00 10,0000 0.0000 0L0000
Export To POF Fila 5 04/22/2010 02:00:00 0.0000 0.0000 0.0000
Export To RTF File 6 04232000 08:00:00 0.0000 0.0000 0.0000
Export To HTML File 7 04/24/2010 08:00:00 10,0000 0.0000 10,0000
& J25], 0.0000 0.0000 0.0000
9 (4[26]2010 05:00:00 10,0000 0.0000 10,0000
10 04/27/201006:00:00 00000 0.0000 00000
11 D4f2B[2010 05:00:00 0.0000 0.0000 0.0000
12 04/25/2000 08:00:00 10,0000 0.0000 0.0000
13 04f30/2010 05:00:00 0.0000 0.0000 10,0000
19 OS[01/2010 08:00:00 00000 0.0000 0.0000
15 05/02/2010 08:00:00 10,0000 0.0000 10,0000
16 0S/03/2010 0€:00:00 0.0000 0.0000 0L0000
17 080472000 02:00:00 10,0000 0.0000 10,0000
Figure 14.38

|
]
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2. An Export Selected window will appear (Figure 14.39). To change the file path and/or file name from the defaults
listed below, browse to the desired file path and/or type the desired entry in the field provided. See Log Directory
and Filenames, page A-16 for more information.

— By default, the export file will be saved in the directory C:\NuFlo Log Data\ModWorX Pro\Field Name\Site

Name.

— By default, the export filename prefix will be <Device Name> <date (YYYYMMDD)> <time (hhmm)>.
Each log type will be exported in a separate file, and the filename will include an initial to identify the
log type. For example, a daily log downloaded on March 20, 2009 at 3:35 p.m. would be named Device
Name 20090320 1535 D.xls.

3. Click OK to export the data to the file.

Selection Options

Select File Format

%) Excel Spreacchest (15)
Coinina Delimited Fis (C54)
Acrobat Reader (POF)

Word Document (RTF)
Enternet Document (HTML)

Select the log types and reports bo inchode

| Dadly Lz (D) Corfigurstion Repait {_C)

! Intervdl Loge {H) Callration Report {_L)
Evert Logs (_E) Snapshot Report {_S)
Blset Logs {_A)

File Save Directory
£ 2\MuFlo log dabalModWori ProlFisld_MamelSite_Haeme),

File Save Prafis Device_ame_20100120_1508

(o] o=

Figure 14.39
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Export All Data to Flow-Cal File or PGAS Files
To export all archive data in a single Flow-Cal file or to multiple PGAS files,

1. Click the Export Data button at the left of the screen (Figure 14.40) and select Export All to Flow-Cal. Or for
PGAS files, select Export All to PGAS.

Tiorke Fupets o ONorkPio 40,3

Scanner 000 - [s/n 40361 ‘

| Device Reports

.
| Uaer Mammls
o 40545
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St e i
Ry - S
Sove 508 Pl r Edbate
Kepert Duta [ Flow Hun 1 - Flow s 1 [ —— Static
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2 T T T )| 0.000m)
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e B o n.0000 aco0 00000 0.0000
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Export To HIM, Fie T OMAR010 00000 00000 0000 0000 o000
L] 000 00000 0000 00000 00000
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10 TR0 0000 00000 00000 0000 00000
11 oA2RZ010 000 w0000 w0000 00000 0000
12 AFZSHO0 00000 v.0000 00000 om0 0000
13 0400 08000 00000 () 0000 D00
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T OS12r000 00000 00000 00000 0000 D000
2 OS{132000 00000 00000 00000 00000 00000
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Figure 14.40

2. An Export All to Flow-Cal File or Export All to PGAS Files window will appear (Figure 14.41). To change the file
path and/or file name from the defaults listed below, browse to the desired file path and/or type the desired entry in
the field provided. See Log Directory and Filenames, page A-16 for more information.

— By default, the export file will be saved in the directory C:\NuFlo Log Data\ModWorX Pro\Field Name\Site

Name.

— If desired, change the filename of the export file. By default, the export filename for a Flow-Cal file will be
<Device Name> <date (YYYYMMDD)> <time (hhmm)>.xxx (where xxx is .CFX for Flow-Cal or .ANA for

PGAS).

3. Click Save to export the data to the file(s).

Export All to Flow-Cal File

Save i [ ) Sie_Name x| = @ekE-

My Recant
Documents

Desktop

My Dacumenks

My Netwark  File name: Device Name 20100120 1508.cht =] Sava
Flaces
Save a9 lype Flove Cal Fies [".ctx) - Cancel
I || [FEET)

Figure 14.41
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If exporting to PGAS format, three files will be generated (Figure 14.42). Configuration data is saved in a file with an
.ANA extension. Interval logs are saved in a file with a .VOL extension, and events are saved in a file with an .EVT ex-

tension.

& Site_Name
{ Fle Edt View Favortes Tools Help

@aeck - © ‘}‘ /-_F)m | Folders [T~

| aess |23 C:NFolog datalodWorX Proield_NmelSte Name v @

A Name = Size | Type Date Modified
File and Folder Tasks & _@t)evice_uam_am 11207_1640.ANA 1KB ANAFle  12/12/2011 2:36 PM
[ = Device_Name_20111207_1640.EVT 1KB EVTFle  12/12/2011 2:36 PM

; _Name _ =

3t ieiticke | Device_Narne_20111207_1640.5dF 191KB SOFFile  12/7/2011 4:40 PM
@ :"h-:’“\.ﬁ'e;”s falder to = Device_Name_20111207_1640.¥0L 322K6 VOLFle 120122011 2:36 PM
fd Share this folder

e

Figure 14.42
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Appendix A - Tools Menu

In addition to the standard configuration settings provided in the Configure menu, ModWorX Pro allows users to custom-
ize software functions using settings found in the Tools menu. The Tools menu is located in the task bar at the top of the

screen (Figure A.1).

7% Scanner 2100W Main Display - ModWork Pro 430

i vomr o T

File Tasks Tools Help

e DOWNLOAD

| mefresh | [ automefresh

Flow Rate

scanner 2100w - Device name [s/n 1441792]

Scanner 2100W Main Display

site name
Field Name
Location name

& Calibrate Inputs © Maintain Flow Run | & Maintain Turbine | /7 1
ata

Turbine 1 Fiow Rate

Functions supported by this menu include:

» save and load configuration settings

e clear flow totals

e clear the Scanner memory
*  copy Scanner memory to a binary file
*  manually create a partial record (recommended following commissioning of a device)
* change the power saving mode
e reset user security settings

*  modify or disable the time synchronization prompt
* change the units system

e change communications options

*  enable/disable auto connection
e enable/disable auto downloads upon connection
* change download options
*  change directory for configuration files
* enable automatic logging of data polls

e view Modbus registers

352.687 MCF/day 7 BBL/day
Daily Total (est.) 317.173 MCF Turbine 1 Grand Total 4.52234E006 BBL
Heating Value 1036.06 BTU/SCF Turbine 2 Flow Rate 0 BBL/day
Turbine 2 Grand Total 0 BBL
Current Day Previous Day Current Day  Previous Day
Volume Flow 45.3104 352.687 MCF Turbine 1 Volume Fiow 0.902952 7 BBL
Mass Flow 2014.74 15682.3 LBM Turbine 2 Volume Fiow o 0 BBL
Energy 46.9442 365.404 MMBTU
| |
Static Pressure 6.22 PSIG B | Aams I |
Differential Pressure 164.62 In H20 L] Supply / Battery Voltage 10.28/10.55 V
Process Temperature 60.00 DegF - Temperature 71.67 DegF
Analog Tnput 1 0.00 inches L ] Date/Time Oct 26, 2018 11:05:48 AM
Analog Input 2 56.24 Deg F al Analog Output 1520 mA
Smart Battery / Health % 83.00 /97 %
[reres
ey
l coM2 4.3.0.490 <Port 1 Default> 10/26/2018 11:06 AM
Figure A.1
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Save/Load Configuration Settings

This feature of ModWorX Pro makes easy work of configuring multiple units with a known set of configuration param-
eters. Once a single unit is configured, the configuration settings can be saved in a single file, which can then be uploaded
to other units. If user security is enabled, this feature will be available only to users with Administrator, Configuration, or
Calibration security levels.

IMPORTANT To successfully upload a configuration file to another Scanner, the file being uploaded must
be generated by a unit with the same firmware version or an older firmware version than the
firmware in the unit being configured. If the configuration file being uploaded was created with
newer firmware than that in the Scanner being configured, an error message will appear
when an upload is attempted.

Saving a Configuration File
To create the configuration file, perform the following steps:
1. Click on Tools>Manage Configuration (Figure A.1, page A-1). A dialog will appear (Figure A.2).

2. Click the Save Configuration button (Figure A.2). A screen will appear, displaying a default filename (for example,
Device Name 20070803 0002.srf) and file location. The default file location is C:\NuFlo Log Data\ModWorX
Pro\<Field Name>\<Site Name>.

Note If the use of a single directory is preferred for storing all configuration files, as opposed to the file structure shown
in step 2, see Log Directory and Filenames, page A-16.

3. Change the filename or file location, if desired, and click Save. A Communications status box will appear while the
configuration files are saved, followed by an Information box confirming that the files have been saved successfully.

4. Click OK to exit the Information box, then click Done to exit the Manage Configuration screen. The configuration
file will appear in the folder designated in step 2.

ModWorX Pro '

Save Configuration

Create a configuration backup file that contains all Scanner 2000 configuration
daka. This file may be used to transfer configuration items to another Scanner
2000,

| Save Configuration | «

Load Configuration

©pen a Scanner 2000 configuration backup file and select configuration items
to load. Existing configuration will be overwritten.

Load Configuration

Done

Figure A.2
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Uploading a Configuration File

To upload the configuration file to another Scanner device, perform the following steps:

1.

2.

Click on Tools>Manage Configuration (Figure A.1, page A-1) and click Load Configuration. The Load Configu-
ration dialog shown in Figure A.3 will appear.

Items previously selected for upload will automatically be selected. This is a timesaving feature for users who are
configuring multiple units with the same configuration settings, in that the settings need to be specified for the first
upload only.

Select Items to Restore

2l (Board Replacement)

Configuration and Current Calibration
=+ Configuration Only

Calibration Only

Gas Compasition Orily

Custom {choose From kst)

| mext> | [ concel |

Figure A.3

Select the type of settings you want to restore from the selections provided.

Note To save previous and current calibration data, select “All (Board Replacement).”

To save only current calibration data, select “Configuration and Current Calibration.”
To manually select the parameters to be uploaded from a checklist, select “ Custom.”

3.
4.

Click Next.

Select the configuration file to be uploaded. Click on the folder icon in the Filename field to open the C:\NuFlo Log
Data\ModWorX Pro\ directory. Then navigate by field name and site name to locate the appropriate configuration
file for upload. Double-click on the file or click Open to select it. The selected file will be highlighted on the Load
Configuration screen.

Click Next. The Scanner will quickly read the firmware version of the configuration file selected and compare it to
the firmware version of the Scanner. If no compatibility problem is detected, a Device Settings screen will appear
(Figure A.4, page A-4). If configuration settings have been selected for upload, the Device/Meter Name and Site
Name settings will appear. Change these settings to represent the unit being configured.

Note By default, the device will be synchronized to the computer time following upload. To override this default, dese-

lect Synchronize Device Time at the bottom of the screen.
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Load Configuration

Device Settings

The Following parameters are unique to each device. Update as required befare proceeding
with the upload.

Device/Meter Mame |Device Mame |

Sitefwell Name |Site Mame |

-~ Synchronize Device Time

Set device time bo camputer time after upload

] < Back |h Mext = H 1 Cancel |

Figure A.4

6. Click Next. If Configuration settings were selected for upload, a Device Communications Settings screen will appear
(Figure A.5). Enter slave address and baud rate settings for Ports 1 and 2 of the device being configured. If only
calibration settings, gas composition settings, or custom settings are being uploaded, the Device Communications

Settings screen will not appear.

Load Configuration

Device Communications Settings

Communications settings have been selected to be loaded. Please specify how you would ke
to set the slave address and baud rate for each port in the device.

Port 1 Settings
(®) Leave the settings as currently set in device (address 1, 9600 baud)
() Use the settings in the configuration file (address 1, 9600 baud)

() Specify the settings tostore || | |osoobaud  ~|

Port 2 Settings

(s Leave the settings as currently set in device (address 1, 9600 baud)

" Use the settings in the configuration file (address 1, 9600 baud)

() Specify the settingstostore |1 |[oe00bavd |

Lcoeck J[ mext> | [ comcel |

Figure A.5

7. Click Next. A summary screen will appear.

A-4



ModWorX Pro

Appendix A

8. Click Next to initiate the upload . A progress screen will be displayed throughout the upload (Figure A.6), followed
by a confirmation screen when the upload has been successfully completed.

Clear Flow Totals

Load Configuration

Progress

=== Beqin uploading to device ===

* Entering maintenance mode on device

- Writing Device Identification... Done

- Writing Communications Configuration... Done

- Writing Security Configuration... Done

- Writing Display Configuration... Done

- Writing Archive Configuration... Done

- Writing Alarms Configuration.., Done

- Writing User Modbus Registers configuration... Done
- Writing Flow Run 1 Gas Composition... Done

- Writing Flow Run 1 Configuration... Done

- Writing Turbine Input 1 Configuration... Done

- Writing Turbine Input 2 Configuration... Done

- Writing Static Pressure Configuration... Done

- Writing Differential Pressure Configuration... Done
- Writing Process Temperature Configuration... Done
- Writing Analog Input Configuration... Done

- Writing Digital Input Configuration... Done

- Writing Digital Output Configuration... Done

- Writing Analog Output Configuration... Done

* Exiting maintenance mode on device *
Synchronizing device time ... Done

|>

Figure A.6

Grand totals for flow run volume and turbine meter volume can be cleared using a control in the Tools menu. Before
zeroing flow totals, consider downloading a snapshot report to capture the last flow total readings for your records. Only
grand totals will be cleared; all log data will remain in the archives.

If user security is enabled, this feature will be available only to users with Administrator, Configuration, or Calibration

security levels.

To zero flow totals,

1. Click Tools>Clear Flow Totals in the task bar (Figure A.7, page A-6).

2. In the Clear Flow Totals window, select the totals that are to be reset.

3. Click OK to clear the totals.
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- View Al Modbs Regsters  shivcuiR |00 Main Display
Manage Configuration...
Refrash Clear Flow Totals, ..
Clear Memory...
Copy EEPROM To Fle... ‘ © Maintain Flow Bun Cl.eal' FIOW
Create Archive Partials :
m Change Power Saving Mode...
Flow Reset User Security. .. 'fday
Modbus: Stakist F
Daiy Statistics [ Turkine 1 Flaw Total
Heat /SCF
Options, . shift+Ctri+O
Current Day Previous Day
Volume Flow 0 07/ MCE
Mass Fiow 0 0 LBM
Enerqy 0 0 MMBTU o | [ coeal |
i
Figure A.7

Clear the Scanner Memory

When updating the Scanner to a new firmware version or moving an instrument to a new site, it may be necessary to
clear the Scanner’s memory. Before performing this task, consider downloading all flow logs and configuration data. If
user security is enabled, this feature will be available only to users with Administrator or Configuration security levels.

WARNING Users can clear either device settings or archive settings, or both, from the Scanner‘s memory.
Clearing device settings will delete all calibration and configuration settings. Clearing the device archive

will delete all daily, interval, event, and alarm log records.

To clear the memory,

Click OK to delete the settings.

1
2.
3.
4. Click Done.

Click on Tools>Clear Memory (Figure A.8).

Select which settings you wish to delete: device settings, archive settings, or both.

I
i device Name [s/n 4096]
‘ e View Al Modbus Regaters  ShitscieR |00 Main Display
| Manage Configuration...
Rr—1 Select memory sections to clear
B reien]  Cloar FlowTotas..
\ i _ Cleae Mesory. . ]
[ Copy EEPROM To File... © Mantan Flow Aun Device Archive
1 Create Archive Partials
Reset User Security... o Please Note
S . Thiz operation may take several minutes to run. Yhen the procedure completes,
Daly Modbus Statistics F the program «wil return to the Welcome screen
Heat Sefect J/SCF ) ) )
SO DO MOT press any buttons on the faceplate of the device during this
Qoo " 2 operation!
Current Day Previous Day

Volume Fiow 0 0 MCF

Mass Flow 0 0 LBM

Energy 0 0 MMBTU ok || canosl

[ DETALS |
Figure A.8
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Copy Scanner Memory to a Binary File

The Copy EEPROM to File function is a helpful tool for users who require technical support. Copying the instrument’s
memory to a transportable file can significantly reduce the technician’s troubleshooting time when a problem occurs that
cannot be immediately diagnosed from the user’s description. A user should perform this function only at the request of a

Cameron technician.
To copy the memory to a file,
1. Click on Tools>Copy EEPROM to File (Figure A.9).

7% Scanner 2000 Main Display - ModWorX Pro 4.0.0
File Tasks |Tooks | telp

Wiew Modbus Holding Registers bevice Name [s/n 4096]
v‘ View All Modbus Registers  Shift+CtrHR 00 Main DlSp |ay
‘ Manage Configuration... —_————
| Refres l Clear Flow Totals...
; Clear Memory..,
| copyEEPROM ToFil... | © Maintain Flow Run

Create Archive Partials
Change Power Saving Mode..,

GMD dWorX Pro

Click OK to select a filename and skart saving EEPROM mernory,

Reset User Securiy... /day This process will kake a long kime ko complete, Please be patient,
Modbus Statistics
/SCF Skatus:
Options... Shift+Ctri+O -
CurrentDay  Previous Day Progress: |
Volume Flow 0 0 MCF Elapsed Time:
Mass Flow 0 0 LBM
Energy 0 0 MMBTU o ]| cancel
Figure A.9

2. Click OK on the Copy EEPROM to File screen (Figure A.9). A Write EEPROM to File dialog will appear, prompt-
ing the user to verify or change the location where the file will be stored, and the name of the binary file. Un-
less changed on the Options>Directories screen, the file location is C: NuFlo Log Data\ModWorX Pro, and the
filename is EEPROM_YYYYMMDD HHMMSS.bin where YYYYMMDD is the year, month and day that the
memory is saved, and HHMMSS is the hour, minute and second that the memory is saved. For example, EE-
PROM 20090118 230443.bin is the name of a file copied at 11:04:43 p.m. on January 18, 2009.

3. Click Save to initiate the copying of the memory. The Copy EEPROM to File dialog will reappear, and a progress

bar will monitor the percentage of completion as the memory is copied. A confirmation message will appear on the

screen when the binary file has been successfully saved.

Create a Partial Record

The Create Archive Partials setting allows a user to manually end current interval/daily flow records and begin new in-
terval/daily flow records. This may prove helpful following the commissioning of a device, since all flow data collected
prior to the manual record creation will be confined to one record, and all flow data calculations from that point forward
(based on current configuration parameter values) will be confined to another record, allowing the user to track actual

flow based on time since commissioning.

If user security is enabled, this feature will be available only to users with Administrator, Configuration, or Calibration

security levels.

To create instantaneous partial records,

1. Click Tools>Create Archive Partials in the task bar (Figure A.10, page A-8).

2. Click OK at the confirmation prompt.

3. Download daily and/or interval logs to view the results.
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‘Yiew Modbus Helding Registers

|
1 Jevice Name [s/n 4096]
‘ View AllModbus Regiters  shitscti+R |00 Main Display
| Manage Configuration...
; Clear Flow Totals...
| Clear Memory...
‘ Copy EEPROM To File...
1 Create Archive Partials Il
i Change Power Saving Mode.. .
Reset User Security. .. o
D Modbus Statistics r
Hea elect COM Part.. i/scp
Options... Shift4Ctr4-O
Current Day Previous Day
Volume Flow 0 0 MCF
Mass Flow 0 0 LBM
Energy 0 0 MMBTU
Figure A.10

Change Power Saving Mode

The Scanner features a power-saving mode to conserve battery power during periods when full power is not required
to support current operations. When this feature is enabled, the instrument will automatically switch from high power
to low power and vice versa, depending on configuration settings and operational requirements. When an instrument is
shipped, this power saving feature is enabled.

To disable the setting and restore the instrument to full power for all operations,

1.
2.
3.

Click Tools>Change Power Saving Mode in the task bar (Figure A.11).

Select Power Saving Disabled (Figure A.12, page A-9).

Click OK. A Communicating screen will appear briefly as the setting change is written to the instrument. The change
will be documented in a download of event logs.

e View Modbus Holding Registers e e
iew All Modbus Registers  Shift+Chrl4+R DD M ain Disp|ay
Manage ca\fw&m"_ e

EE | Clear Flow Totals...

Clear Memory...
‘ s
Create Archive Partials
[ Change Power Saving Mode... ]
% Reset User Security... F/day
Daly‘ Modbus Statistics E
HeaJ Select COM Port.. JISCF
’ Cptions... Shift+Ctr4-0
Current Day Previous Day
Volume Flow 0 0 MCF
Mass Fiow 0 0 LBM
Energy 1} 0 MMBTU
DETAILS
Figure A.11
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~ Power Saving Disabled

. Power Saving Enabled:

Select desired power saving mode

The device will run at normal speed at all times.

The device will automatically drop down into a low-power state
whenever possble in order to conserve batkery power,

Figure A.12

Reset User Security Settings

This tool will reset the Scanner security settings to factory defaults. Existing user accounts will be deleted and the default
permissions for Ports 1 and 2 will be reset to Administrator (full) access level. This may be necessary in the event that
security is enabled and the password to the administrator access account is lost.

To reset user security settings,

1. Click Tools>Reset User Security in the task bar (Figure A.13). The Reset User Security screen shown in Figure
A.14, page A-10, will appear. Note that the device serial number and key code are displayed on this screen. You will

be asked to provide both numbers during the reset process.

2. With the screen in view, call the phone number for the tech support office nearest you. A Cameron technician will
request the device serial number and key code displayed on your screen. When he receives this information, he will

provide a one-time reset code.

Caution Do not close the Reset User Security screen until the reset process is complete. If the screen is
closed and reopened after a key code is provided, a new key code will be generated and the reset

code provided by the technician will not reset the security controls.

3. Enter the code into the field provided, and click OK.

4. The software will automatically return to the Welcome screen. Login using the default permissions and reestablish
user accounts with security settings, if desired.

7% Scanner 2000 Main Display - ModWorX Pro 4.0.0

Ble Isshs [Tods[tep _
. View Madbus Holdng Registers pevice Name [s/n 4096]
3 Wiew All Modbus Registers  Shift+Ctr+R 'UO Main Dlsplay‘
| Manage Configuration...
| Clear Flow Totals. ..
| Chear Memory...
Create Archive Partials
Change Power Saving Mode... [
Reset User Security... It Jday
Modbiss Statistics E
f /SCF
Options... Shift+Cr-Q
Current Day Previous Day
Volume Flow 0 0 MCF
Mass Flow 0 0 LBM
Energy 0 0 MMBTU
[ CETALS |
Figure A.13
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Reset User Security

Description Device Information
This operation will reset the Scanner 2000 user security settings to Factory defaults, Any existing user
accounts vl be deleted and the default permissions for Port 1 and Port 2 wil be set to Administrator Device Type a2l
access level, You will be logged out and the program will return to the Welcome screen, Main Board Setial Number 0
You must call tech support at the number shown below to abtain a one-time reset code, Please be Device Serial Number 4096
prepared to provide your device information and customer infarmation to tech support. Product Code $00C0
Firmware Yersion 4,00
Technical Support Contact Information Register Table Version 15
Manufacture Date 04-2009
For technical support in the US, Cameron
call toll-free M Sales Date 04-2009
261.582.9500
1.800.654,3760
For technical support outside the US, conkack the support center nearest you: Enter Provided Reset Code
Canada Asia Pacific Europe, Middle East KeyCode  IMSG
1.877.891.6540 (tol-free)  +603,5569,0501 & Africa s
403.291.4614 44,1243,826741 flazel Coda
o ] | Cancel ]
Figure A.14

Select a New COM Port

Typically, the COM port used to connect to the Scanner is determined during initial login. However, should a user wish
to change the COM port, he can do so by performing the following steps.

1. Disconnect from the device and return to the Welcome screen (click Return to exit the Main screen or Configuration

menu screen).

2. Click Tools>Select COM Port in the task bar. This selection will appear active only when the software is discon-

nected from a Scanner.

3. Select a new COM port from the dropdown menu shown in Figure A.15. “NuFlo USB Adapter” will appear as a
selection only if the NuFlo USB adapter is installed in your Scanner and the USB driver has been installed on the

computer used to connect to the Scanner.

Select COM Port

Vv Al Mocus Regsters  ShitscirieR
Cloar Mremony...
Copy EEFRCM To Fle.
CHaaE Adchive Padtisly
Charge Prwveer Savving Mods..,
Beset User Soowriy. .. Jr m
Mo Stabistcs
[T S
| oo ShILLCBIO
viodWor
Figure A.15
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Change the Device Clock Synchronization Settings

The device clock synchronization setting allows a user to change the threshold used for synchronizing instrument time
with computer time.

The Scanner includes a real-time clock for timekeeping and log time stamps, and the internal time and date is preset at
the factory. However, if the factory-set time and date are inaccurate for the user (for example, if the user is in a different
time zone), the program will automatically detect the difference between the device’s internal time and the date and the
time/date displayed on the user’s personal computer and prompt the user to authorize time and date synchronization. By
default, the Scanner prompts a user to synchronize the clock display if the time difference is 14,400 seconds (4 hours) or
more.

To change the time difference required to generate a “synchronize” prompt,

1. Click Tools>Options in the task bar. The General Options dialog will appear (Figure A.16).
2. Enter a new threshold value (seconds).

3. Click OK.

Program Options 5=

Covors

Gl General Options

Commuricaliors —_—
Corraction Dewice dock syndhonzason threshoid | 14000]
uto Counisad
Dowrioad ez Syser  USStndad v
Advarced
7% Scanne: 2100W Main Display - ModWork Pro 430 == Dwectones

Format Of Newly Saved Calibrations (Femware 4.14+ only) *

@ (" Onigral Format (Apphed Messured]

@ Extended Format (As LeftlAs Found] « - Recommended
The legacy calbra%on format ncluded the me s ement vaiue appled (0 the sersor and the rea
Run Data DatA readng gorwrated by the Factery Caltraton, The deckived errr ndicates e dfference between
| Flow Run Data | rurbine Data the resutx of the new user calibration and the orgnal Factory Caibraton.
Fiou Rate 352.687 MCFiday Turbine 1 Fow Rate 7 BAL/day
Daly Total (est)) 317.173 MCF Turbne 1 Grand Total 4.52234E006 BBL As Left | As Found
Heating Valie 1036.06 BTU/SCF ‘Turbne 2 Fow Rate 0 BBL/day Tree cefat fecommenced) callbration fermat indudes e focbedifs Left and As Found vales, The
Turbne 2 Grand Total 0 BAL Appied/is Left value ¢ the messurement value sppled 1o the sencor and the Ax Found reading ie the
iy oy ooty sy et A i oSt M b s
Voume Fiow 453104 352,667 MCF Turbie 1 Volume Fow 0902952 7 BBl EAN CRCx o on S o
Mass Flow 201474 156823 LM Turbine 2 Volume Fow o o BBL
e 469442 365.404 WMBTU * Calbratens wil only be dsplayed in the format thas £ was saved
e
Static Pressure 622 PSIG ™ e ]
Diferential Pressure 164.62 1 H20 - Supply / Battery Voltage 10.28/10.55 V.
Process Temperature 6000 DegF = Temperature 7167 DegF
Anciog Input 1 0.00 inches - Date/Time Oct 26,2018 11:05:48 AN = 7o
Andlog Input 2 56.24 DegF - Andlog Output 1520 mA

Change the Units System

This setting allows a user to change the unit system the Scanner uses to display parameters. By default, the unit system
is US Standard. Parameters that have pre-configured units that can be displayed as either US Standard or metric include
system temperature, plate size, atmospheric pressure, and base conditions.

To change the units system to metric,

1. Click Tools>Options in the task bar (Figure A.17, page A-12).

2. Click on the Units System dropdown menu in the General Options screen and select Metric.
3. Click OK.

A-11



Appendix A

ModWorX Pro

Program Opbons

Change Format of Newly-Saved Calibrations

Cotons 2
Gt General Options
Communications
Correcion Device dadk synchvonzaton threshoid 14400 | sac
7% Vi Main Display—ModWoiX Pro4 30 = | Sasto-Comricad
Eie Tosks Tools Help Dowrioad UntsSyte U5 Standad | > |
DOWNLOAD i Di Field vare wctones
Scanner 2100W Main Display Loeeien e Format OF (Firmware 4.14+ only) *
=TT - g Pormat GedMessrs)
O s i s D e
The legacy calbraton e #2 the senser and the
PO RSiE, S gl Ui O Ra JELES readng generated by the Fctsry Caltrason, The deplayed error ndicates the dfference between
Daily Total (est.) 317.173 MCF Turbine 1 Grand Total 4.52234E006 BBL the results of the new user callbration and the orgnal Bactory Callbration.
Heating Valu 1036.06 BTU/SCF Turbine 2 Fiow Rate 0 Bal/d
i " T::bw: 2 Grand Total 0 BELU ” Asteft | As Found
- N The default (recommended) callvaton format indudes the Aocked)ias Left and As Found vakues, The
Current Day( Previous Day/ Curest Doy Brevious Day, Appiech Left value s te measur ement vaiue spoled o the sensor srd the As Found reading is the
Volume Flow 45.3104 352.687 MCF Turbine 1 Volume Flow 0.902952 7 BBL resut from the previous user caltyaton. The deplayed emor indates the wnce between the
Mass Flow 201474 15682.3 LBM Turbine 2 Voume Flow 0 0 BBL PESLIts 0f the nEw LSEr CMBFISON And the Previcus user calration.
Energy 46.9442 365.404 MMBTU
= Caiibrnnenss wil snly be dspisyed in e frmat that = s savesd
InputData System Data
Static Pressure 6.22 PSIG. | | Aarms a
Differential Pressure 164.62 InH20 - ‘Supply / Battery Votage 10.28/1055 V
Process Temperature 60.00 DegF - Temperature 7167 DegF
Analog Input 1 0.00 inches - Date/Time Oct 26,2018 11:05:48 AM e
Analog Input 2. 56.24 DegF - Analog Output 1520 mA @x | Gancd

If using firmware version 4.14 or higher, the user can select one of two calibration format options:

*  Original Format (Applied/Measured). This format includes the measurement value applied to the sensor
(“Applied”) and the resulting reading generated by the factory calibration (“Measured”). Displayed errors indicate
the difference between the new user calibration results and the original factory calibration.

o Extended Format (As Left/As Found). This format is the default (recommended) format. “Applied/As Left” is the
measurement value applied to the sensor. “As Found” is the result of the previous user calibration. Displayed errors
indicate the difference between the new user calibration results and the results of the previous user configuration.

IMPORTANT

Calibrations will only be displayed in format in which they were saved. If the user chooses

“Original Format,” the calibration can only be viewed in the original format. However, if you
saved the calibrations in the original format but changed your settings to “Extended,” old
calibrations should still be displayed in the original format until they are saved again.

7, Scannes 2100 Main Disply <MadWorX Prod30._
File Tasks Tools Help
Scanner 2100w - Device nane (3/n 14417921
Ees on Scanner 2100W Main Display

Site nane
Field Nane
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Turbine Data

W

Fiow Rate 352.687 MCF/day Turbine 1 Flow Rate 7 B8L/day
Daly Total (est.) 317.173 MCF Turbine 1 Grand Total 4.52234E006 BBL
Heating Vakue 1036.06 BTU/SCF Turbine 2 Fiow Rate 0 BBL/day
Turbine 2 Grand Total 0 BBL
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Diferential Pressure. 164.62 In H20 - Supply / Battery Voltage 10.28/1055 V
Process Temperature 60.00 DegF = Temperature 7167 DegF
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Analog Input 2 56.24 DegF - Analog Output 1520 mA
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Figure A.18
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Change Communications Options

The Communications Options screen allows a user to optimize communications between a computer and a Scanner by
adjusting communication parameters.

To change communications settings,
Click Tools>Options in the task bar (Figure A.18, page A-12).
Select Communications from the list of options in the left column of the Program Options screen (Figure A.19).

1
2
3. Change the selections described below, as required.
4. Click OK.

7%, Sconne 21001 Mein Display - ModWork Pro 430
Ele Tosks Tools Help Pri ns.
’ Scanner 2100w - Device name [s/n 14417921 site nane
DOWNLOAD in Di Field Nane ote L )
Scanner 2100W Main Display Location nane L Gereral Commumcations Oplions
EEEmpe— _— B IS A A i e
- Auitn Devwrisad
&5 Calibrate Inputs © Maintain Flow Run | & Maintain Turbine | @ Manage PID Dewriosd e
Advanced . .
o un [ rone o - S o (i |
Flow Rate 352.687 MCF/day Turbine 1 Flow Rate 7 BBL/day A oFREtes 7
Daty Total (est.) 317.173 MCF Turbine 1 Grand Total 4.52234E006 BBL
Heating Value 1036.06 BTU/SCF Turbine 2 Flow Rate 0 BBL/day Tomeout Period 5000| meec
Turbine 2 Grand Total 0 BBL
CurrentDay  Previous Day CurrentDay  Previous Day
Volume Fiow 453104 352.687 MCF Turbine 1 Volume Flow 0.902952 7 BBL
Mass Flow 2014.74 156823 LBM Turbine 2 Volume Flow 0 0 BBL
Energy 46.9442
DETALS
Static Pressure 6.22 PSIG L] m
Diferentil Pressure 164.62 In H20 | | Supply / Battery Voltage 1028/1055 V
Process Temperature 60.00 Deg F || Temperature 71.67 DegF
Analog Input 1 0.00 inches - Date/Tme Oct 26,2018 11:05:48 AM
Analog Input 2 56.24 Deg F al Analog Output 15.20 mA
‘Smart Battery / Health % 83.00/97 %
| oerars | sasim
x Lanexi
| o —
CoM2 | 43040  <Port 1Defait> 10/26/2018 11:06 AM

Toggle RTS Line

Some RS-485 to RS-232 converter modules require a request-to-send (RTS) line for switching between a “receive” and
“transmit” state. A check mark in the Toggle RTS... checkbox enables the software to toggle this line, ensuring that in-
coming data will be readily transmitted and that the converter will not stall in a “receive” mode after a period of inactiv-
ity. By default, this option is enabled. To disable the option, deselect the checkbox and click OK.

Presend Delay

The Communications Options screen allows a user to enter a presend delay period (milliseconds) to increase the chances
for a successful connection between the computer and the Scanner when the instrument is networked with a radio or
other low-speed device. The computer transmits a request to send, which powers the device on, and then waits the speci-
fied length of time before attempting to transmit data. By default, this parameter is set to 50 msec.

Number of Retries

By default, the computer will make two attempts to connect to the Scanner before providing an error message. In situa-
tions where time-outs are anticipated—for example, due to a low-speed computer—the user can increase the number of
communication attempts allowed for a connection by increasing the number of retries.

Time-out Period

The time-out period is the length of time allowed for a connection to a Scanner. By default, this setting is 5000 msec (5
seconds). When connecting to a slow computer, try increasing the time-out period to increase chances for a successful
connection.
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Change Default Connection Settings

By default, ModWorX Pro will connect to the Scanner using the Express Connect method and using default permissions
that give the user full access to all configurable controls. These default settings can be changed in the Tools menu.

To change the default connection settings,

1.
2.
3.

Click Tools>Options in the task bar (Figure A.20).
Select Connection from the list of options in the left column of the Program Options screen.

To configure ModWorX Pro to attempt connection with the Scanner automatically using the settings specified on this
screen, check the “Attempt to connect automatically with these settings” checkbox.

Select the connection method so be used with each automatic connection from the dropdown menu. See Connecting
to the Scanner, page 1, for a description of connection methods. If the Specify Parameters method is selected,
enter the appropriate slave address, baud rate and time-out period in the Connection Parameters box.

To specify a user name/password login as the default, deselect the “Use default permissions of connected device
port” setting.

To make a user name and password part of the default login process, enter the user name and password on this
screen.

By default, ModWorX Pro will save the user name and password when the user exits the software, eliminating the
need to re-enter the information at each login. If this save feature is not desired, deselect the “Save User Name and
Password between Sessions” checkbox.

Click OK to save the default changes.

7% Scanner Z100W Main Display - ModWork Prod 30
Fie Tasks Tools Help st
Scanner 2100w - Device name [s/n 14417921 site nane w v
9 S Field Nane d
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Daty Total (est.) 317.173 MCF Turbine 1 Grand Total 4.52234E006 BBL
Heating Value 1036.06 BTU/SCF Turbine 2 Flow Rate 0 BBL/day
Turbine 2 Grand Total 0 BBL
CurrentDay  Previous Day CurrentDay  Previous Day
Volume Fiow 453104 352.687 MCF Turbine 1 Volume Flow 0.902952 7 BBL
Mass Flow 2014.74 156823 LBM Turbine 2 Volume Flow 0 0 BBL
Energy 46.9442 365.404 MMBTU
CETALS
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Static Pressure 6.22 PSIG al Aarms [ ]
Differential Pressure 164.62 In H20 L] Supply / Battery Vokage 10.28/1055 V Liser Nasme:
Process Temperature 60.00 Deg F || Temperature 71.67 DegF
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Smart Battery / Health % 83.00/97 %
| oerars | sasim
| o= | Gt
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Enable/Disable Automatic Log Downloads

A user can configure ModWorX Pro to automatically download specified log types and settings each time the computer
connects with the Scanner. An .sdf file containing all downloaded data is automatically saved with each download.

To enable the auto download feature,

1.
2.

Click Tools>Options in the task bar (Figure A.21, page A-15).
Select Auto Download from the list of options in the left column of the Program Options screen.

Select the “Automatically begin downloading device data after connecting” checkbox near the top of the Auto-
Download Options screen.

Click OK. The auto-download will be performed upon the next connection to the Scanner.
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Figure A.21

Change Download Options

A user can change the format of exported .CSV files, configure all newly downloaded records to appear “as read,” change
the directory used to save logs and reports, and set download streaming parameters using the Download Options settings.

To change these settings,

1
2.
3.
4
5

Click Tools>Options in the task bar (Figure A.22).

Check or uncheck the download options, as required.

Select Download from the list of options in the left column of the Program Options screen.

Change the filepath for the directory used to store all downloaded logs and reports.

Adjust the download baud rate and/or block request size if necessary to improve streaming via a radio modem. If

configuring the Scanner for use with radio communications, check the “Same as comm. baud rate” checkbox to
synchronize the download baud rate to the communication baud rate, which helps eliminate download errors.

required to prompt the user to continue or cancel the download attempt. The default value is 30%.

If necessary, adjust the Error Display Threshold value. This value represents the percentage of download failure
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Enable Automatic Logging of Data Polls

For added convenience in gathering diagnostic information, a user can configure the device to automatically save the
data generated by polling the device from the Fixed Modbus Registers screen. The log file will include values that are
retrieved from the instrument when the user clicks the Get All Data button or enables Auto Polling on the Fixed Modbus
Registers screen.

To enable the automatic logging feature,
1. Click Tools>Options in the task bar (Figure A.23).
2. Select Advanced from the list of options in the left column of the Program Options screen.

Change the data logging filename or the file location, if desired. By default, the files will be stored in the following
directory: C:\NuFlo Log Data\ModWorX Pro\Auto-Logging Files.

4. Check the Automatically log data polls checkbox.
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Log Directory and Filenames

The Scanner automatically saves daily flow logs on the contract hour, and saves interval flow logs hourly (or at the user-
configured interval, if applicable). The device also automatically saves an event log each time a user change is made.
With each download, all log files are saved in an .sdf (Scanner data file) format.

Note If you do not select a custom filepath and filename, the files will be saved with the default storage path and file-
name (i.e. “C:\NuFlo log data\ModWorX Pro\Field_Name\Site_Name\Device_Name_Timestamp.sdf”).

By default, *.sdf files are saved to C:\NuFlo log data\ModWorX Pro\.To change the file location,

1. From the Main Display, click on the Tools button and choose Options from the dropdown menu (Figure A.1, page
A-1).

2. When the Program Options dialog opens, click the Directories option from the list at the left side of the screen (Fig-
ure A.24, page A-17).
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Figure A.24

To change the directory to which non-configuration data is saved, click in the Data Directory portion of the dialog

(Figure A.25), type the desired filepath or click the Folder icon to browse to the desired directory.
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Figure A.25

4. To change the directory to which configuration data is saved, click in the Configuration Save Directory portion of
the dialog (Figure A.26, page A-18) and type the desired filepath or click the Folder icon to browse to the desired

directory.
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Figure A.26

Note To save configuration files to the root directory only, select “Save Configuration Files only in the root
directory - ignore subdirectory path options.”

Subdirectories

You can save data logs in up to three subdirectories, including field/lease name, site name, company name, or location

name, in whatever order you choose. Unless otherwise specified, the file will be saved by default to C:\NuFlo log data\
ModWorX Pro\Field Name\Site Name.

However, you can choose the filepath to which the data logs are saved. For example, if you have multiple clients with

multiple sites, you may want to select “Company Name” as the first subdirectory, followed by “Site Name” as the second
directory. To select a custom subdirectory storage path,

1. From the Main Display, click on the Tools button and choose Options from the dropdown menu (Figure A.1, page
A-1).

2. When the Program Options dialog opens, click the Directories option from the list at the left side of the screen.

3. In the Directory Settings portion of the screen (Figure A.27, page A-19), select the subdirectory storage path(s) to
which you want the file saved. The file will be saved in the order the subdirectories are selected.

For example, if you want to store files by field name, site name, and then company name, you would select “In-
clude” and choose “Field/Lease Name” to set field name as the first subdirectory, then continue to the next field and
select “Site/Well Name” and so on.
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Figure A.27

Filenames

In addition to saving files to user-specified subdirectories, you can also add up to three descriptive elements to the file-

name from the following options: device/meter name, field/lease name, site/well name, company name, location name,

or legal description. By default, the filename will include the device/meter name and the date/time stamp (i.e. “Device
Name_Timestamp.sdf”), which is always the last part of the name unless you chose not to include the date/time stamp.

To remove the date/time stamp, uncheck the “Include” box next to the Time Stamp field.

However, you can customize the filename. For example, if you are using the same device name on multiple sites, you
may want to include the site/well name as part of the filename to identify the device and the location stored in the file.
The resulting filename would be “Device Name Site Name Timestamp.sdf.”

To specify the descriptors to be included in the filename, select “Include” under the File Name heading and select the
desired item to include in the filename. See Device Identification, page 26, for more information.

View Modbus Statistics

The Modbus Statistics selection in the Tools menu allows users to view a concise report of Modbus send and receive
attempts, which may be useful in diagnosing a communications problem. An example of a Modbus statistics report is
shown in Figure A.28, page A-20.
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View Modbus Registers

System configurators and host programmers can view Modbus registers in either of two groupings by clicking on the
Tools menu in the task bar at the top of the screen. To access a read-only view of Modbus holding registers, click
Tools>View Modbus Holding Registers in the task bar.

To access all Modbus registers from one screen, click Tools>View All Modbus Registers in the task bar or use the key-
pad shortcut SHIFT+CONTROL+R. The Fixed Modbus Registers screen will appear (Figure A.29, page A-21). By se-
lecting one of the tabs along the right side of the screen (real time, input configuration, output configuration...), a user can
view a specific group of registers. To view all registers in one list, scroll to the end of the register groups in the column
on the right and select “All.”

If user security is enabled, access to the View All Modbus Registers function is limited to Administrator and Configurator
security levels.
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Figure A.29

Note

Access to the Modbus registers is not required for the routine operation of the Scanner. Novice users should not
access these screens unless instructed to do so by Cameron technical support.
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Appendix B - PID Control

The Scanner 2000 or Scanner 210x integrated PID control can be configured and tuned via controls build into the Mod-
WorX Pro software to provide a variety of control applications. The control valve position is regulated using a 4 to 20
mA output.

IMPORTANT To act as a PID controller, the Scanner 2000 or Scanner 210x must be purchased with optional PID
firmware and expansion board.

The Scanner 2000 or Scanner 210x can be used to control parameters such as

* Differential pressure (from an integrated MVT or an external analog input)
»  Static pressure (from an an integrated MVT or an external analog input)
e Temperature (from an integrated RTD or an external analog input)

*  Flow rate (mass, volume, or energy) based on a differential pressure or a turbine input

The tuning values selected for the controller will determine if the process cotnrol is effective and stable.

All installations require tuning. Tuning by observing numeric values alone is a difficult task for even the most skilled op-
erator. The tuning tools within ModWorX Pro simplify the process. The software plots the process variable, setpoint, and
valve position in an easy-to-read, scalable graph. Output is updated in real time, so every tuning change is visible to the
operator, who can then determine when an optimum response is achieved (Figure B.1).

75,045 In H20

Process Variable Setpaink Valve Position

) ) |

| |L Clear |

Figure B.1
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PID Control Methods

From the ModWorX Pro Configuration>PID Control menu (Figure B.2), choose from the following control methods:

»  Simple PID control (single variable)

e PID control with secondary pressure control (for flow), which enables flow rate control and maintenance of the
static pressure below a user-configurable setpoint, essential for industrial applications that require the monitoring of
two process variables and the flexibility to switch from one variable to the other as the primary control parameter.

7% Scanner 2100W Configuration Menu - ModWorX Pro 430
File Tasks Tools Help
scanner 2100w - [s5/n 1441792]
tCiSa aa Scanner 2100W Configuration Menu

System
FIOW Runs Flow Run
Turbines Turbine Input 1 Turbine Input 2
Inputs

Analog Input 1 Analog Input 2

User Manualz|
comz 4,3.0.489 <Port 1 Default> 10/12{2018 11:56 AM

Figure B.2

Before Configuring the Controller

Before configuring the PID Controller, the user must know the following information.

Controller Action

The controller action setting (direct or reverse) determines the type of change in the controller output (increase or de-
crease) that will be used to align the selected process variable with the control setpoint. If the wrong controller action is
selected, the controller’s response will be opposite the intended action (for example, increasing temperature rather than
decreasing it).

Direct action causes the output value to change in the same direction as the change in the process variable. For example,
an increase in process variable temperature will result in a corresponding increase in the controller output.

Reverse action causes the output value to change in the opposite direction as the change in the process variable. For ex-
ample, an increase in process variable temperature will result in a decrease in the controller output.
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Controller Output

The type of controller output (increased or decreased) needed for a particular application depends on

*  The valve configuration (air-operated valves are referred to as “fail open” or “fail close”)

*  The way a change in valve position will affect the process variable (for example, opening a valve in certain installations
will increase the process value, whereas opening the valve in other installations will decrease the process variable

value.

The following examples demonstrate how a valve configuration can affect the action setting. In both examples, the pro-
cess is designed so that the process value will decrease when the valve is opened.

Direct Action

When the controller action is “direct,” the control valve will fail in the closed position. An increased controller output
opens the valve and decreases the process value. In Figure B.3, the error is initially positive (process value — setpoint >
0). The positive error is counteracted by an increased controller output. Therefore, the controller is direct-acting.

PV - SP = ERROR
SETPOINT SCANNER | INCREASED _ | conTroL | VALVE SROGESS
2000 ———— >
CONTROLLER| COUTPUT VALVE | OPENS | VARIABLE

A FAIL CLOSE

PROCESS VALUE DECREASED

Figure B.3

Reverse Action

When the controller action is “reverse,” the control valve will fail in the open position. A decreased controller output
opens the valve and decreases the process value. In Figure B.4, the error is initially positive (process value — setpoint >
0). The positive error is counteracted by an decreased controller output. Therefore, the controller is reverse-acting.

PV - SP = ERROR
SETPOINT _ | SCANNER | DECREASED _ | controL |_VALVE _ | pPROCESS
Aokt OUTPUT VALVE | OPENS | VARIABLE
A FAIL OPEN
PROCESS VALUE DECREASED
Figure B.4

Independent Flow and Pressure Controls

When configuring the Scanner 2000 or Scanner 210x as a flow controller with pressure override, the user must choose
two controller actions settings—one for the flow controller and the other for the secondary pressure controller. The con-
trollers operate independently to control the position of a single control valve. A single application may require increased
controller output to control flow and decreased pressure controller output to relieve pressure on the system. Dual-action
controller settings allow each action setting to perform the task it is designed to perform. Users must know what action is
required by each setting prior to configuring the flow controller with pressure override.
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Configuring a Simple PID Controller
To configure a simple PID controller,

1. From the Scanner 2000 or Scanner 210x Configuration Menu, click the PID Control button to access the Configure
PID Control screen (Figure B.5).

2. Click the Change button to the right of the “Controller Type” and select Simple PID Controller from the Change
Controller Type dialog.

3. From the Controller Properties section, click in the box next to “Action” and select the type of controller action
desired (direct or reverse).

4. From the Process Variable section, click Select next to the “Parameter” field and choose the process variable you
wish to control. The controller execution period is automatically set to match the sampling and/or calculation period
of the process variable being controlled.

Note If the process variable to be controlled is based on an analog input, you must configure the input before configur-
ing the PID Controller. See Section 6 - Configuring Inputs, page 68 for information about configuring an analog

input.
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5. Enter the Range Low and Range High values for the process variable being controlled in the fields provided. In
Figure B.5, page B-4, the range is 0 to 200 Lit/hour.

6. Enter the desired setpoint in the field provided. Note that the setpoint must be within the established low and high
range.

7. Inthe Control Loop section of the screen, enter the known tuning values. If no values are known, continue to Step 8.

Note The Proportional Constant (Kp) is referred to as “Gain” in the ModWorX Pro software interface. Gain is funda-
mental to the PID controller, because it is used to determine the controller output value. For example, assume a
gain value of 1.0 (actual gain values will be much smaller due to normalization of the process variable operating
range), a setpoint of 50%, and a process variable reading of 60%. To determine the output value, the controller
multiples the error (the process variable reading minus the setpoint, so 10 in this case) by the gain factor (1), the
calculated output value would be 10 x 1, or 10 (percent of output change). The direction of the change (increase
or decrease) in the output is determined by the action set in Step 3.

8. Click Apply to save the settings. The 4 to 20 mA output will automatically be configured for PID control.

9. Tune the controller using the instructions in Tuning the Controller, page B-7.

Configuring a Flow Controller with Pressure Override

To configure the Scanner 2000 or Scanner 210x to provide flow rate control and maintain static pressure below a user-
defined setpoint,

1. From the Scanner 2000 or Scanner 210x Configuration Menu, click the PID Control button to access the Configure
PID Control screen (Figure B.5, page B-4).

2. Click the Change button to the right of the “Controller Type” and select Flow Controller with Pressure Override
from the Change Controller Type dialog.

3. From the Controller Properties section, click in the box next to “Action” and select the type of controller action
desired (direct or reverse).

4. From the Process Variable section, click Select next to the “Parameter” field and choose the process variable you
wish to control. The controller execution period is automatically set to match the sampling and/or calculation period
of the process variable being controlled.

Note If the process variable to be controlled is based on an analog input, you must configure the input before configur-
ing the PID Controller. See Section 5 - Setting up a Turbine Input or Pulse Input, page 62 for information about
configuring an analog input.

5. Enter the Range Low and Range High values (0 to 200 L/hr) for the process variable being controlled in the fields
provided.

6. Enter the desired setpoint in the field provided. Note that the setpoint must be within the established low and high
range.

7. In the Control Loop section of the screen, enter the known tuning values. If no values are known, continue to step 8.

Note The Proportional Constant (Kp) is referred to as “Gain” in the ModWorX Pro software interface. Gain is funda-
mental to the PID controller, because it is used to determine the controller output value. For example, assume a
gain value of 1.0 (actual gain values will be much smaller due to normalization of the process variable operating
range), a setpoint of 50%, and a process variable reading of 60%. To determine the output value, the controller
multiples the error (the process variable reading minus the setpoint, so 10 in this case) by the gain factor (1), the
calculated output value would be 10 x 1, or 10 (percent of output change). The direction of the change (increase
or decrease) in the output is determined by the action set in Step 3.

8. In the Pressure Variable Override section (see Figure B.6), click in the “Static Pressure Source” field and select the
static pressure source.

Note If the static pressure source is the integral MVT, the setting will read “Integrated Static Pressure.”
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To establish the pressure source’s range, enter the Range Low and Range High values in the fields provided in the
Pressure Variable Override section.

Enter the pressure override setpoint in the “Pressure Setpoint” field in the Pressure Variable Override section. Should
the pressure exceed the setpoint value, the controller will actuate the valve to reduce the pressure.

Enter the pressure threshold dead band in the field provided in the Pressure Variable Override section. The dead band
discourages valve position oscillation when values are within the entered dead band.

To control how quickly the valve responds to a pressure override, enter the pressure override for known Gain, Inte-
gral, and Derivative values in the Override Control Loop section.

To select the pressure override controller action desired (direct or reverse), select the action in the field provided in
the Override Control Loop section.

Click Apply to save the settings.

Tune the controller using the instructions in Tuning the Controller, page B-7.
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Tuning the Controller

From the Configure PID Control screen, click the Tune button to open the Tune PID Control screen (Figure B.7, page
B-7).

Main Graph

To manually control the PID controller, adjust the PID Control Loop values (which can be optionally plotted on the

graph) against the setpoint and valve position, as shown in Figure B.7.
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Figure B.7

Note If the firmware version is 4.34 or higher, the “Current Output Mode” value will display the live condition, rather
than the current configuration setting. Firmware versions 4.33 and lower will only display the current configura-
tion setting.

Managing the PID Controller
To review current PID settings, change the setpoint, or change the valve position setting, use the Manage PID option.

1. From the Scanner 2000 or Scanner 210x Main Display screen, click Manage PID. Figure B.8, page B-8 shows a
Manage PID Controller screen for a simple controller and Figure B.9, page B-8 shows a screen for a PID controller
with pressure override.

2. To change the setpoint, enter a value in the text box below the Setpoint indicator or click and drag the Setpoint level
indicator, then click Apply.

3. Click Auto to have the valve position set automatically by the device. To manually control valve position, click
Manual.

4. To view the current valve position, click Refresh.

To save the settings to the device and exit the screen, click OK.
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Appendix C - Configuring Liquid Parameters Using Scanner
Firmware 4.10 and Earlier

Scanner 2000 or Scanner 210x and Scanner 2200s with firmware version 4.18 or later can be configured for liquid mea-
surement using the screens shown in Sections 4 and 9 through 12 of this manual. However, if the Scanner in use has
older firmware (version 4.10 or earlier), the liquid calculations were developed in accordance with

API -2540 standards and the screen selections will be different.

Refer to the screens and instructions in this appendix when using firmware version 4.10 or earlier.

Flow Rate Calculation Methods

The first step in entering flow rate calculation information is to select a flow rate calculation method. Click the Change
button to view the available selections (Figure C.1).

The Change Flow Run Calculation Method dialog box will appear. The selections available on this screen will vary, de-
pending on the fluid property and flow rate calculation methods selected.
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If the flow run is configured for liquid measurement, the selections will appear as shown in Figure C.2. Enter the appro-
priate fluid properties calculation method (generic or API-2540). If API-2540 is selected, specify the type of fluid from
the dropdown list provided.

*  The API-2540 flow rate calculation method allows the user to select from a list of commonly measured liquids. The
user supplies the appropriate base temperature, density and viscosity of the fluid used in his application.

*  When the API-2540 fluids do not adequately represent the thermal expansion properties of an application’s liquid or
when precise thermal expansion coefficients are known, the Generic fluid property calculation method with the Indi-
vidual Applications fluid property calculation selection is recommended.

*  When only the flowing density and viscosity of the fluid are known, the Generic fluid property calculation method
with the Manual Flowing Density Calculation selection is recommended. If a base liquid density is also known, the
Scanner will correct the liquid volumes from the static flowing conditions to the base conditions.

Select the appropriate flow rate calculation method. Then, click OK to return to the Configure Flow Run screen.

Flow Run Maintenance

Routine flow run maintenance tasks such as changing liquid parameters are easily performed from the Maintain Flow
Run screen.

Procedure: Change API Liquid Parameters

If a flowrun is configured for measuring liquid, the liquid parameters can be configured from the Maintain Flow Run
screen.

1. If Change API Liquid Parameters is not displayed in the Maintenance Task field at the top of the Maintain Flow Run
screen, click on Change Task. The Change Flow Run Maintenance Task dialog box will appear (Figure C.2).

ModWorX Pr

NG e

nge r low Run

Flow Run Selection

+ Flows Run 1

Maintenance Task

B e
Change API Liquid Parameters

| ok || goncel

Figure C.2

a.  Under the Maintenance Task heading, click Change API Liquid Parameters. The other selections will vary,
depending on the flow rate calculation method selected.

b. Click OK to save the settings and return to the Maintain Flow Run screen (Figure C.3, page C-3).
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Figure C.3

Note that current liquid parameters appear on the right half of the screen and the new liquid parameters will be
entered in the left half of the screen. If you are making a minor change to current parameters, click Copy from Cur-
rent. Current parameters will be pasted into the fields on the left. This will help to minimize the number of fields that
have to be changed.

The fluid properties calculation method selected for the flow run (Example: API-2540 Crude Oil) appears near the
top of the New API Liquid Properties section. The calculation method is read-only. To change this method, see Con-
figuring Fluid Properties, page 57.

In the Analysis Reference No. field, enter a reference number from the liquid analysis report, if desired.

In the Base Temperature Reference field, select either United States (default) or Canada and UK. Choose the region
that most closely matches the base condition requirements of the region where the Scanner will be used.

Note The density source, base density, and viscosity parameters can be populated with a set of default parameters, or

with values supplied by the user. To use the set of default values, click Load Default Params near the bottom of
the screen.

10.

11.
12.

In the Density Source field, select a source to be used for the density value: Absolute Density, Specific Gravity, or
API Gravity.

Enter the Base Density (Absolute, Specific Gravity or API Gravity) value of the liquid. Density is assumed to be at
base temperature.

Enter the viscosity value of the liquid. Viscosity is assumed to be at flowing temperature. If the viscosity is un-
known, use the recommended default value for the liquid type selected.

Enter a note in the Note field, if desired (for example, to identify the liquid parameters for future reference). The
note will be stored with the liquid parameter settings.

Click Save Changes in the upper right corner of the screen. The changes will be saved as the Current API Liquid
Parameters and will be put into effect when the user exits the Maintain Flow Run screen.

To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the
upper right corner of the screen.
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Procedure: Change Generic Liquid Parameters

If a flowrun is configured for measuring liquid, the liquid parameters can be configured from the Maintain Flow Run
screen.

1. If Change Generic Liquid Parameters is not displayed in the Maintenance Task field at the top of the Maintain Flow
Run screen, click on Change Task. The Change Flow Run Maintenance Task dialog box will appear (Figure C.4).

- KA e B
un Maintenanc

Flow Run Selection

+) Fiow Run 1}

Maintenance Task

# Change Orifice Plate
Change Generic Liquid Parameters

Lo || o |

Figure C.4

a.  Under the Maintenance Task heading, click Change Generic Liquid Parameters. The other selections will
vary, depending on the flow rate calculation method selected.

b. Click OK to save the settings and return to the Maintain Flow Run screen (Figure C.5, page C-5).

2. Note that current liquid parameters appear on the right half of the screen and the new liquid parameters will be
entered in the left half of the screen. If you are making a minor change to current parameters, click Copy from Cur-
rent. Current parameters will be pasted into the fields on the left. This will help to minimize the number of fields that
have to be changed.

3. The fluid properties calculation method selected for the flow run (Example: Generic Liquid) appears near the top of
the New Generic Liquid Properties section. The calculation method is read-only. To change this method, see Config-
uring Fluid Properties, page 57.

4. In the Analysis Reference No. field, enter a reference number from the liquid analysis report, if desired.

In the Base Temperature Reference field, select either United States (default) or Canada and UK. Choose the region
that most closely matches the base condition requirements of the region where the Scanner will be used.
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Figure C.5

6. Select the method for calculating flowing density in the Flowing Density Calculation field (Figure C.6, page C-6).
Select either Manual Entry of Flowing Density or Individual Applications (Table 6C).

— Manual Entry of Flowing Density: Recommended for applications in which only the flowing density and viscos-
ity are known. If a base density is not known, resultant volumes will be at flowing temperature. If a base density
is entered, the Scanner will calculate a mass flow rate and a corrected liquid volume at the base temperature
condition.

— Individual Applications (Table 6C): Recommended for applications in which API-2540 fluids do not adequately
represent the thermal expansion properties of the process liquid or when precise thermal expansion coefficients are
known. Utilizing Table 6C from API-2540, the Scanner will compute the mass flow rate and the liquid volume at
the base temperature condition. When this method is selected, the user is prompted to select a temperature coef-
ficient or “alpha” value rather than a flowing density value (see step 9).

C-5



Appendix C ModWorX Pro

7% Maintain Fow Run 1 - ModWorX Pro 4,00
Bl Tasks Tooks belp =

scanmer 2000 - Devige Name [s/m 4096] Site Name
DOWHLOAD pre Field Kame
Maintain Flow Run 1 Location Kame
-
Selected Flow Run  Flow Run L

Change Task
o2 Malnkenance Task  Change Generic Liquid Parameters

Mew Generic Liquid Parameters Current Generic Liquid Parameters
Flud Propeities Caloulsbon Gansric Liquid Operator : None, Changed On:

Anatysis Rt Ho. Anslysic Ref. o,

Biase Temperature Reference  Canada and UK (101 325 kP, 1SC) + ase Temperature Reference  Uned States (14.73 psi, BOF)

Flowwing Density Calodation. | Fhowing Dersty Caicudation  Manual Entry of Floming Densty

Density Source Dersty Sorce Specific Guavity
Bage Absohite Density Base Specific Gravity 0, 508406
Flowsing Abrschute Dansty 00000 EGMI [Flowaneg Spseiic Gty 0. 798599
Viseoriy * Viscasty 0.010256 -3
* The Base Dansity vabue is required. IF & is not nown, use the same vahie &5 for Fwing
Densky.
* I Wiscosity is unknosen, recommendad procedurs for this kgud Eyps isto we 1.0 cP.
* Hote that the Viscosity parameter is assuned £ be at floving temperature.
Choar Hew Daka <oy Fron Curent | | Load Defauk Paraws
Noke Note
| v
i3 4.0.0.446 cPort | Defauit > 118010 12159 P
Figure C.6

Note When the Flowing Density Calculation method is set to “Manual Entry,” the density source, base density, and

viscosity parameters can be populated with a set of default parameters which are the values for water. While the
default values are specific to water, they indicate the value range that is applicable for these parameters. To load
the default values, click Load Default Params near the bottom of the screen.

10.

11.

12.

13.
14.

In the Density Source field, select a source to be used for the density value: Absolute Density or Specific Gravity.

Enter the Base Density (Absolute or Specific Gravity) value of the liquid. If the base density of the liquid is un-
known, enter the flowing density into both the Base Density and Flowing Density fields.

Enter the Flowing Density (Absolute or Specific Gravity) value, if applicable. If the Flowing Density Calculation
method is set to Individual Applications,this field will be displayed as “Alpha” and the user will enter the appropri-
ate thermal expansion coefficient that has been provided for his specific application, or experimentally determined to
be suitable (Figure C.7, page C-7). Thermal expansion coefficients must be derived in accordance with API-2540,
Section 11.1.6. Click the Select Alpha button to select a predetermined alpha value (Figure C.8, page C-7).

Enter the viscosity of the liquid. Viscosity is assumed to be at flowing temperature. If the viscosity is unknown, a
value of 1.0 ¢P (viscosity of water) is recommended.

Enter a note in the Note field, if desired (for example, to identify the liquid parameters for future reference). The
note will be stored with the liquid parameter settings.

Click Save Changes in the upper right corner of the screen. The changes will be saved as the Current API Liquid
Parameters and will be put into effect when the user exits the Maintain Flow Run screen.

To perform a new maintenance task without leaving the screen, click on Change Task and make a new selection.

To exit the Maintain Flow Run screen and return to the Main Display screen, click Exit Maintenance Mode in the
upper right corner of the screen.
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WARRANTY - LIMITATION OF LIABILITY: Seller warrants only title to the products,
software, supplies and materials and that, except as to software, the same are free
from defects in workmanship and materials for a period of one (1) year from the date
of delivery. Seller does not warranty that software is free from error or that software
will run in an uninterrupted fashion. Seller provides all software “as is”. THERE ARE
NO WARRANTIES, EXPRESS OR IMPLIED, OF MERCHANTABILITY, FITNESS OR
OTHERWISE WHICH EXTEND BEYOND THOSE STATED IN THE IMMEDIATELY
PRECEDING SENTENCE. Seller’s liability and Buyer’s exclusive remedy in any case
of action (whether in contract, tort, breach of warranty or otherwise) arising out of the
sale or use of any products, software, supplies, or materials is expressly limited to
the replacement of such products, software, supplies, or materials on their return to
Seller or, at Seller’s option, to the allowance to the customer of credit for the cost of
such items. In no event shall Seller be liable for special, incidental, indirect, punitive
or consequential damages. Seller does not warrant in any way products, software,
supplies and materials not manufactured by Seller, and such will be sold only with the
warranties that are given by the manufacturer thereof. Seller will pass only through to
its purchaser of such items the warranty granted to it by the manufacturer.
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