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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.

3. 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.
sdf. 

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

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.

http://www.cameron.slb.com/flowcomputers
http://www.cameron.slb.com/flowcomputers
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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).

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.

Figure 1.2
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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.

Figure 1.3
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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. If individual 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. 

  
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. 
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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.

 
Figure 1.6

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
• Are the connections between your computer and your RS-485 or NuFlo USB adapter secure?
• 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. 
• Is the Scanner receiving adequate power, and are the power connections secure?
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Software Checkpoints
• 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.

• 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. 

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.”

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.

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

Log download button

Task-based menus

Current data

User documentation

Computer COM port
(click for connection settings)

User

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.
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Expansion board
parameters

(circled)

Figure 2.2

Navigating window
identifies Scanner
model

Figure 2.3
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From the Main Display screen, a user can:

• Download logs 
• 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 
• Link to user documentation

 –  Quick-start Guide (a basic reference to installation, wiring, calibration and configuration)

 –  Complete hardware manual

 –  Complete software manual

• 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: 

• The range of logs to download (new records only, or all records)
• The log types to include (daily, interval, and/or event)
• 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). 

• 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
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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).

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.
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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.

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.
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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 0	VDC 6.5	to	7.5	VDC

Smart Battery Only 0	VDC 9.5	to	10.7	VDC

External Power Only (voltage rating for external power supply) 0	VDC
Loop power Only 18-30	VDC	(Scanner 2105 only) 0	VDC
External Power + Lithium Battery (voltage rating for external power supply) 6.5	to	7.5	VDC
Loop Power + Lithium Battery 18-30	VDC	(Scanner 2105 only) 6.5	to	7.5	VDC

Smart Battery + Lithium Battery 0	VDC 9.5	to	10.7	VDC
External Power + Smart Battery (voltage rating for external power supply) 9.5	to	10.7	VDC
Loop Power + Smart Battery 18-30	VDC	(Scanner 2105 only) 9.5	to	10.7	VDC
External Power + Loop Power (voltage rating for external power supply) 0	VDC

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.” 

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.

Figure 2.9
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Figure 2.10

Turbine	Detail	
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.   

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.

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). 

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.

Figure 2.14

Figure 2.15



22

Section 2 ModWorX Pro

When selecting either of the first two options (User Manuals tab or Help menu), the following screen will appear (Figure 
2.16).

Figure 2.16

1. Select the Scanner product in use. 

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

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

Figure 3.1

2. Then, click on the appropriate parameter in the System section of the Configuration Menu screen (Figure 3.2, page 
26).
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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).

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

     
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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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).

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

     
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.

     
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.

Figure 3.9

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.

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).
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Figure 3.12

2. 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.

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.

4. To enable sleep control, select “Yes” in the Enable Sleep Control field. 

5. 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.

6. 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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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.

Figure 3.14



34

Section 3 ModWorX Pro

Figure 3.15

2. Change the Keypad Lock Enable setting to Yes.

3. 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
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Administrator total access (at least one 
user must have Admin access 
to enable future security 
changes)

X X X X X X

Configuration	 total access less security 
configuration

X X X X X X

Calibration total access less all 
configuration	changes

— X X — X X

Download download and view reports 
only

— — — — X —

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).

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).

Figure 3.17

The Configure Display screen will appear (Figure 3.18).

     
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
• 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)

    
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).

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

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
• 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).

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).

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).

Figure 3.24

The Configure Alarms screen will appear (Figure 3.25).

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 

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.H2O, a 
high setpoint of 180 In.H2O, and a deadband of 5 In.H2O. A low alarm will not clear until the DP increases to 25 
In.H2O (20 plus a deadband of 5). A high alarm will not clear until the DP falls below 175 In.H2O (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.



44

Section 3 ModWorX Pro

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).

Figure 3.27
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The Configure User Modbus Registers screen will appear (Figure 3.28).

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:

• 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
• 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). 

Figure 4.1
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2. Then, click on Flow Run 1 in the Configuration Menu screen (Figure 4.2).

Figure 4.2

The Configure Flow Run screen will appear (Figure 4.3).

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. 

 
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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Figure 4.5

5. To change the flowrun calculation period 

a. 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.   

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.
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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. 

• 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.

       
 Fluid Property: Natural Gas (AGA-8 Detail)                Fluid Property: Natural Gas (AGA-8 Gross)

Figure 4.7
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 Fluid Property: Steam (IF-97)                                   Fluid Property: Steam (IF-97 + James)

Figure 4.8

          
 Fluid Property: Liquid (Generic)                                 Fluid Property: Liquid (MPMS Ch. 11.1)

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. 

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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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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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. If the 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. If the 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. 



59

ModWorX Pro  Section 4

Figure 4.14

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). 

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). 

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.

     
Figure 5.2

The Configure Turbine Input screen will appear (Figure 5.3). 

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.

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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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. 

d. 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).

Figure 5.6

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

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.

5. 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). 

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).

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).

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 H2O. 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.

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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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. 

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).

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..

2. 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.

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 factor. 

d. Click OK to save the changes and return to the Configure Static Pressure screen.
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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). 

 
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.



75

ModWorX Pro  Section 6

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.

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).

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.

2. 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.

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).

 
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. 

c. 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.

d. 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.

e. 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.  

f. 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.

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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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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Figure 6.16

Figure 6.17
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Procedure: Configuring an Analog Input
1. Enter the output signal type (1-5 V, 0-5 V, 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.

Figure 6.18

2. 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.

3. 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 H2O 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). 

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).

 
Figure 6.20

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

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. If a 4-20 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).

 
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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Figure 6.23

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, 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.

d. 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.

e. 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.

f. 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. 

1. 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.
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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).

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).

Figure 7.2

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

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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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)

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. In the 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. 

5. 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).

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.

Figure 7.9

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

5. Adjust the pulse duration using the -/+ buttons (default is 10 msec).

6. Change the output state, if necessary. Options are Normally Open and Normally Closed.

7. Click Apply to save the new settings.
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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.  From the Change Digital Output screen, select Activated Alarms (Figure 7.10, page 92).

Figure 7.10

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

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. 

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. 

4. 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.

 – If a diagnostic 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.

5. 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)

 • 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 

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.  

Figure 7.15

3. 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.

 
Figure 7.16

4. 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. 

5. 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.

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

Figure 7.17
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7. Change the output state, if necessary (Figure 7.15, page 95). Options are Normally Open and Normally Closed. 

8. 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.

9. Click Apply to save the new settings.

Procedure: Configure a Programmed Output State
1. From the Change Digital Output screen, select Controlled Output State (Figure 7.18).

Figure 7.18

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

Figure 7.19

3. 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).

Figure 7.20

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

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

Figure 7.22

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

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. 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.  

Figure 7.24

2. Click Select to choose a parameter from the Select Analog Output Parameter dialog (Figure 7.25). 

Figure 7.25

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

4. 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.

5. 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.

6. 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, 

1. Connect the Scanner to an ammeter or analog readout device capable of measuring actual current. 

2. Navigate to the Configure Analog Output screen and locate the Output Calibration section of the screen.

3. 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). 

   
Figure 7.26

4. 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).

5. 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).

   
Figure 7.27

6. 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).

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:

• calibrate an input 
• zero an input
• 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).

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.

3. 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 H2O can calibrate the device in In H2O 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 H2O. 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 H2O) and click Acquire Point (Figure 
8.3). An Enter Applied Value dialog will appear (Figure 8.4).

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.

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). 

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). 

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). 

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.

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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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).

Figure 8.12



111

ModWorX Pro  Section 8

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.

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).

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). 

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.

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.

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).

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. 
 

4. 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.

5. 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).

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.

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). 

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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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.

Figure 8.23

10. Repeat steps 5 through 8 to enter up to 12 verification points.



117

ModWorX Pro  Section 8

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:

• view existing orifice parameters
• change plate 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	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,	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	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).

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).

Figure 9.2

3. Flow Run 1 is automatically selected.

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).

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.

        
Natural Gas (AGA-8 Detail)                    Natural Gas (AGA-8 Gross)                   Steam (IF-97 or IF-97+James)         

        
Liquid (Generic)                                  Liquid (MPMS)

Figure 9.4

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

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

2. 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.

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

a. plate size – click in the field and type in a value

b. 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

c. plate material – choose a material from the dropdown list; use the scroll bar to view the entire list of materials

d. model number (optional) 

e. serial number (optional)

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

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).

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 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.

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. 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.

7. 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.

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.

Note	 Disregard	the	Gas	Fraction	field.	This	setting	is	not	currently	used	in	flow	calculations.



124

Section 9 ModWorX Pro

Figure 9.7

10. To change the mole percentages of individual gas constituents, 

a. 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%.

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.
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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. 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).

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).

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.

5. 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. 

6. Enter the heating value of the measured fluid in the field provided.

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 (mole %) in the field provided.
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Figure 9.9

11. Enter the nitrogen content (mole %) in the field provided. 

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 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).

Figure 9.11

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. 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. 

4. 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.

5. In the Steam Quality/Dryness field, enter the steam quality (percent).

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

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.

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). 

        
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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Figure 9.13

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: 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. 

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.

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 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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Figure 9.14

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).

    
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. In the Analysis Reference No. field, enter a reference number from the liquid analysis report, if desired.
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Figure 9.16

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).

Figure 10.1

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).

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. 

        
   Natural Gas (AGA-8 Detail)              Natural Gas (AGA-8 Gross)            Steam (IF-97 or IF-97+James)

        
Liquid (Generic)                                  Liquid (MPMS)

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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Figure 10.5

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:

a. model number (optional) 

b. 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 
68ºF (US standard units) or 20ºC (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. 

        
Natural Gas (AGA-8 Detail)               Natural Gas (AGA-8 Gross)           Steam (IF-97 or IF-97+James)

    
Liquid (Generic)                                   Liquid (MPMS)

Figure 10.6

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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Figure 10.7

2. 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,

a. 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. 

8. 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).

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. 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. 

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, 

a. 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 
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. 

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.
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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).

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.

5. 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.

6. Enter the heating value of the measured fluid in the field provided.

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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Figure 10.11

11. Enter the nitrogen content in the field provided. 

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).

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).

        
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

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.

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. 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.

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.
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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).

        
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

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. 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.

9. 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. 

10. 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.

11. 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.

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

13. 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 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).

Figure 11.1

2. Click Yes at the Enter Maintenance Mode prompt. The Change Flow Run Maintenance Task screen will appear 
(Figure 11.2, page 151).
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Figure 11.2

3. Flow Run 1 is automatically selected.

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 11.3).

Figure 11.3

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 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. 

          
       Natural Gas (AGA-8 Detail)                Natural Gas (AGA-8 Gross) Steam (IF-97)  

    
 Liquid (Generic)                                  Liquid (MPMS)

Figure 11.4

a. Under the Maintenance Task heading, click Change Averaging Pitot Tube.

b. Click OK to save your selections and return to the Maintain Flow Run screen (Figure 11.5, page 153).
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Figure 11.5 

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).

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. 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.

6. 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)

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

8. 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.

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

10. 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).

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). 

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.
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Figure 11.8

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 this method, see Configuring Fluid Properties, page 
57. 

4. In the Analysis Ref. 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. 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.

7. 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.

8. Enter the viscosity of the measured fluid in the field provided. If you are unsure of the value, enter 0.010268.
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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, 

a. 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%.

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).

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. 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.

5. 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.

6. Enter the heating value of the measured fluid in the field provided.

7. Enter the specific gravity of the measured fluid in the field provided.

Figure 11.10

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.

11. Enter the nitrogen content in the field provided. 

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.
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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).

   
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.



159

ModWorX Pro  Section 11

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).

        
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).

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.

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 
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.

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.

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 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).

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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Figure 12.2

3. Click OK to proceed. The Maintain Flow Run screen will appear (Figure 12.3).

Figure 12.3
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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 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).

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 this method, see Configuring Fluid Properties, page 
57.

4. Enter a reference number from the gas analysis report, if desired, in the Analysis Reference No. field under New Gas 
Composition.

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. 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.

7. Enter the specific gravity of the gas composition.

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, 

a. 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%.

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 you 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 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).

Figure 12.4

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.

5. 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.

6. Enter the heating value of the measured fluid in the field provided.

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.

11. Enter the nitrogen 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 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 liq-
uid parameters can be configured from the Maintain Flow Run screen (Figure 12.5). 

Figure 12.5

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.

2. 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. 

3. 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. 
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5. Enter the Base Density (Absolute, Specific Gravity or API Gravity) value of the liquid. Density is assumed to be at 
base temperature.

6. 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.

7. 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.  

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. 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.

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 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). 

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.

2. 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. 

3. 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.

4. In the Density Source field, select a source to be used for the density value: Absolute Density or Specific Gravity.

5. 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.

6. Enter the Flowing Density (Absolute or Specific Gravity) value, if applicable. 

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, 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 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. Click on the Maintain Turbine button in the task menu bar on the Main Display screen (Figure 13.1).

Figure 13.1

2. Click Yes at the Enter Maintenance Mode prompt to proceed. The Change Turbine Maintenance Task screen will 
appear (Figure 13.2, page 172). 
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Figure 13.2

3. 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.

4. Select the maintenance task you want to perform, and click OK to save your selection. The Maintain Turbine screen 
will appear (Figure 13.3).

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).

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).

Figure 13.5
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5. 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.

6. To select a new meter, click Select Meter. The Select Turbine Meter dialog will appear (Figure 13.6). 

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. 

7. Enter a note in the Note field, if desired. The note will be stored with the new meter information.

8. 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.

9. 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. 

10. 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).

Figure 13.7

2. If more than one turbine flowmeter is displayed, select the turbine flowmeter for which a new K-factor is desired 
(Turbine 1 or Turbine 2).

3. Click Change K-Factors. 

4. Click OK to save the new settings and return to the Maintain Turbine Flowmeter screen (Figure 13.8).

Figure 13.8
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5. 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.

6. 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.
7. To enter a multi-point K-factor:

a. 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.

8. Enter a note in the Note field, if desired. The note will be stored with the new K-factors.

9. 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.

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 Turbine Flowmeter screen and return to the Main Display screen, click Exit Maintenance 
Mode in the upper right corner of the screen.



177

ModWorX Pro  Section 13

This page is left blank intentionally.



178

Section 14 ModWorX Pro

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
• Calibration settings
• 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).

Figure 14.1
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The Download Device Data screen will appear (Figure 14.2).

Figure 14.2

2. Choose a download range: “new records only” or “all records.” 

3. 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). 

Figure 14.3

2. When the Program Options dialog opens, click the Auto-Download option from the list at the left side of the screen 
(Figure 14.4).

Figure 14.4

3. From the Auto-Download Options screen, check the checkbox at the top of the screen: Automatically begin down-
loading device data after connecting.

4. Check the range of log records, log types, and device settings you want included in each download.

5. Click OK to save the new settings. 

6. 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.

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.

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). 

   
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.

Figure 14.9
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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).

Figure 14.10

Viewing Reports Offline
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).

 
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.

Figure 14.12

File	Properties
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).

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. 

  
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).

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.

 • 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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Cursor latches onto
data points (records) on 
selected trend line and 
displays timestamp and 
value for each record.  

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.

Figure 14.18
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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. 

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. 

Figure 14.20
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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).

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.

Figure 14.22
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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). 

3. 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.

Figure 14.23

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 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. 

 – 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)>.

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).
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Figure 14.25

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.

Figure 14.27

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.

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.

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). 

Figure 14.30



197

ModWorX Pro  Section 14

2. 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.xls.

Figure 14.31

3. Click OK to export the data to the file. The file will automatically be attached to an email window (Figure 14.32).

4. Address the email, add additional notes to the body, if desired, and send. 

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.

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). 

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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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:

• 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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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.

Figure 14.37
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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). 

Figure 14.38

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.

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.

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).  

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. 

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).

Figure A.1

Functions supported by this menu include:

• save and load configuration settings 
• clear flow totals
• 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
• reset user security settings 
• modify or disable the time synchronization prompt
• change the units system
• change communications options
• enable/disable auto connection
• enable/disable auto downloads upon connection
• change download options
• change directory for configuration files
• enable automatic logging of data polls
• view Modbus registers
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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. 

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. 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. 

Figure A.3

2. 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. Click Next. 
4. 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. 

5. 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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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.

Figure A.5

7. Click Next. A summary screen will appear. 
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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.

Figure A.6

Clear	Flow	Totals
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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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, 

1. Click on Tools>Clear Memory (Figure A.8).

2. Select which settings you wish to delete: device settings, archive settings, or both.

3. Click OK to delete the settings.

4. Click Done.

     
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).

     
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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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. Click Tools>Change Power Saving Mode in the task bar (Figure A.11).

2. Select Power Saving Disabled (Figure A.12, page A-9).

3. 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.

Figure A.11
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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.

Figure A.13
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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. 

     
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.

     
Figure A.16

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.
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Figure A.17

Change	Format	of	Newly-Saved	Calibrations
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.

• 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.

     
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, 

1. Click Tools>Options in the task bar (Figure A.18, page A-12).

2. Select Communications from the list of options in the left column of the Program Options screen (Figure A.19).

3. Change the selections described below, as required.

4. Click OK.

     
Figure A.19

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. Click Tools>Options in the task bar (Figure A.20).

2. Select Connection from the list of options in the left column of the Program Options screen.

3. 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.

4. 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.

5. To specify a user name/password login as the default, deselect the “Use default permissions of connected device 
port” setting.

6. To make a user name and password part of the default login process, enter the user name and password on this 
screen.

7. 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.

8. Click OK to save the default changes.

     
Figure A.20

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. Click Tools>Options in the task bar (Figure A.21, page A-15).

2. Select Auto Download from the list of options in the left column of the Program Options screen.

3. Select the “Automatically begin downloading device data after connecting” checkbox near the top of the Auto-
Download Options screen.

4. 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. Click Tools>Options in the task bar (Figure A.22).

2. Select Download from the list of options in the left column of the Program Options screen.

3. Check or uncheck the download options, as required.

4. Change the filepath for the directory used to store all downloaded logs and reports. 

5. 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.

6. If necessary, adjust the Error Display Threshold value. This value represents the percentage of download failure 
required to prompt the user to continue or cancel the download attempt. The default value is 30%.

     
Figure A.22
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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.

3. 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.

5. Click OK. 

     
Figure A.23

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

3. 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.

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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Figure A.28
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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.

 
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)

• 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).

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)

• 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.

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.

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.

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.

Figure B.5
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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. 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 × 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 × 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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Figure B.6

9. 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.

10. 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.

11. 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. 

12. 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.

13. To select the pressure override controller action desired (direct or reverse), select the action in the field provided in 
the Override Control Loop section.

14. Click Apply to save the settings.

15. 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.

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.

5. To save the settings to the device and exit the screen, click OK.
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Figure B.8

Figure B.9
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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.   

Figure C.1
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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). 

        
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

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: 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. 

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

5. 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.

6. In the Density Source field, select a source to be used for the density value: Absolute Density, Specific  Gravity, or 
API Gravity.

7. Enter the Base Density (Absolute, Specific Gravity or API Gravity) value of the liquid. Density is assumed to be at 
base temperature.

8. 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.

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 API 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 box will appear (Figure C.4).

    
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.

5. 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).
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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.

7. In the Density Source field, select a source to be used for the density value: Absolute Density or Specific Gravity.

8. 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.

9. 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).

10. 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.

11. 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.

12. 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.

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

14. 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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Figure C.7

Figure C.8
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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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