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ABB Totalflow Measurement Applications - 

Enhanced Mode 

Overview 

The ABB Totalflow AGA3, AGA7 and Linear Liquid applications have been modified to 

provide additional features.  These features will also be beneficial in meeting the recent 

BLM 3174 and 3175 rulings for flow computers.  This update is specific to the “Enhanced 

Mode” measurement applications. Totalflow has always believed in “backward 

compatibility” and not forcing a user to make changes that may impact their current 

processes and host systems.  By default, the AGA3, AGA7 and Linear Liquid measurement 

applications will work the same as they traditionally have.  The user will be required to 

enable the “enhanced” features.  Highlights of the new features are listed below:  

• Accumulator values for AGA3, AGA7 and Linear Liquid will display 5 decimals.

• There are individual rollover accumulators (such as mass, uncorrected volume, volume)

for AGA3, AGA7 and Linear Liquid. In the past, if one accumulator reached 1 million, all

accumulators rolled over at that time. Now, each accumulator will rollover when it

reaches 1 million and will not cause any other accumulator to rollover.  Example would

be in the AGA7: when the volume accumulator reached 1 million it would rollover and

force the uncorrected accumulator to also rollover, even though it had not yet reached

1 million.  They will now each rollover independently of each other.  In the liquid

application, the IV, GSV, NSV and S&W rollovers will each roll over when the respective

accumulator exceeds 1 million.

• AGA7 now has a “No Flow Cutoff.”  If the input is a pulse, the user can enter the number

of pulses per flow period.  Anything less is considered “No Flow.”  If the input is either a

flow rate or accumulator difference, the user can enter the number of ACF per flow

period. Any value less than that value is considered “No Flow.” The flow period length is

user configurable.

• The Trend application now has the capability of trending double precision values. This

is NOT specific to the Enhanced mode but is a new feature.

• PCCU version 7.63 or newer is required (7.66 or newer for latest Liquid additions

including shrinkage and multiple input units and units/time). An older version of PCCU

will be able to enable, configure and “see” the standard applications but will not be able

to view an Enhanced mode measurement application that may be enabled in the device.
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• With a PCCU version that supports the Enhanced mode, under “General” is a new

selection “Enhanced Mode” – Default will show “Disabled.” Select “Enabled” for the new

features. Once enabled, the part numbers for the Enhanced AGA3, AGA7 and Linear

Liquid applications will also be changed. The goal is that these part numbers for the

AGA3 and Liquid application are what are presented to the BLM, and that these numbers

are listed as “approved” and not the complete flash. There are different “enhanced” tube

part numbers for the G4 and G5 platforms.

AGA3 Gas Orifice Measurement Application

ABB Totalflow has had a long commitment of supporting existing customers and older 

versions of API standards as much as possible. The AGA3 measurement application still 

supports the AGA3-85 version, the AGA3-92 version, as well as the current AGA3-2012/2013 

version.  Older versions for Fpv calculations, such as NX-19, are still included as well. The 

AGA3 application fully meets the latest API 21.1 standard, as well as the latest AGA8 Part 1 

(AGA8 Gross and Detailed) and Part 2 (GERG 2008) for compressibility and/or density 

calculations. The AGA3 measurement application performs the complete API 14.3.3 

calculation and any of the AGA8 method calculations every second. No estimating or using 

previous values or windows within some defined limits is ever used. The complete volume 

calculations are performed every second, and all seconds are summed to account for the 

volumes logged in the log period QTRs. All input values are averaged per the current API 21.1 

standard. For all QTRs that have any flow time, only the inputs during seconds of flow time 

are linearly averaged and logged. In the event a QTR has “no flow” the entire period, the 

QTRs will reflect the linear averages for the no flow in the QTR.  API 21.1 allows for either an 

“average extension” or “summed integral value” to be logged in the QTRs. ABB Totalflow 

logs a true Integral Value. The Integral Value is  √DP ∗  SP/Temp °R  . Each 1 second IV is 

summed to obtain the QTR IV. Log period IVs are summed to obtain the Daily QTR IV.  The 

ABB Totalflow custody audit data consists of a single file that contains multiple reports. 

For each individual AGA3 application, there is a Characteristics Report that shows the 

applications setup up and parameters. This includes a detailed “snapshot” of the latest 1 

second calculation inputs, intermediate calculation values, and the calculated volume. This 

can easily be used to verify the calculations against 3rd party programs. There are also both 

log period (usually hourly) and daily QTRs reflecting the average values of the inputs and 

sums of the volumes and energy as well as an Event log reflecting all changes to parameters 

that affect the AGA/API calculations. In the Enhanced mode, there is an Alarm log, similar 

to the Event log, that can be collected as well. The user defined alarms will be reflected and 

indicate when any alarms became active and when they cleared. Limits for the alarms is 

user configurable. 

Below are shown the AGA3 entry fields available in PCCU as the application is configured 

and maintained. Calibration is not covered in this document. 
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Setup/General 

• Device/APP ID – Field for user to enter a unique identification number for the 

measurement location. This is a 10-character, alpha/numeric field. Usually this ID would 

be used to identify the specific location throughout the customers accounting system. 

 

• Tube Description – Field for user to enter unique location or description for the meter 

location. This is a 25-character alpha/numeric field. 

 

• Facility Measurement Point – (new feature - optional) field for the user to enter a unique 

measurement point identifier. This may be used to enter the BLM FMP number, for 

example.  This is an alpha numeric field (40 + characters) and if a number is entered, it 

will appear in the header of every associated report. 

 

• Company Name – (new feature - optional) field where the user can enter a company 

name. Either operator or buyer, etc. This value will also be shown in the header on all 

associated reports. 

 

• Enhanced Mode – Enabled. Once this feature is enabled, it cannot be “dis-abled”. 

 

• Contract Hour – User entered field to determine the hour of the day that daily volumes 

begin. 

 

• Vol Calc Period – 1 second and cannot be changed by the user. Full API 14.3.3 and AGA8 

calculations are performed every second. 

 

• Log Period – user can select the length of the QTRs (Quantity Transaction Records) 

➢ 1 minute 

➢ 2 minutes 

➢ 5 minutes 

➢ 10 minutes 

➢ 15 minutes 

➢ 20 minutes 

➢ 30 minutes 

➢ 60 minutes (default) 

 

• Calculation Type – Allows the user to select different versions of the AGA3 orifice 

calculation 

➢ AGA3-1985 – earliest version and supports the “factored” method 

➢ AGA3-1992 – improved version 

➢ AGA3-2012 – Other vendors or 3rd party companies may refer to this as AGA3-

2013. It is the same equation. API 14.3 is published in 4 parts. Part 1 is for general 

orifice measurement and was released in 2012. Part 3 is specific for Natural Gas 

applications. It was published in 2013. ABB Totalflow had the equation ready 
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when Part 1 was released and chose to name it “AGA3-2012”.  This version uses 

the same basic equations as the “92” version except the Expansion or Y equation 

has changed to provide a better Expansion factor when the DP to SP ratio is high. 

Also, there are additional metal types available for orifice and pipe expansion 

coefficients. Stainless Steel was split to provide 304SS and 316SS as well as the 

“92” version of 304/316SS. The Monel coefficient also changed slightly. 

 

• Fpv Method – Old versions are still available selections, however, all NX19 methods are 

not recommended to be used with AGA3-92 or AGA3-2012. 

➢ NX19 fixed FtFp - Uses NX19 Gravity, Carbon Dioxide and Nitrogen method 

but user must manually calculate and enter Ft and Fp.  

➢ NX19 GCN - Uses NX19 Gravity, Carbon Dioxide and Nitrogen method. 

➢ NX19 Auto (GCN or GCNM) - This method automatically switches to GCNM 

method if Gravity exceeds .75 and/or Carbon Dioxide or Nitrogen exceed 

15%. 

➢ AGA8 Gross 92 – there are 2 primary “Gross” methods. The Totalflow only 

implements Gross Method 2. This is the default method when selecting the 

AGA3-1992 equation. It only requires the user to enter Specific Gravity, 

Carbon Dioxide and Nitrogen. Full analysis may be entered but the Gross 

Method 2 does not use the other components. 

➢ AGA8 Detail 92 - This method supports total analysis and one of the better 

traditional methods for a wider range of analysis concentrations. This is now 

referred to as AGA8 Part 1 (Detailed) 2017. 

➢ SGERG88 - This method adheres to the international standard ISO 12213-3. 

For this method to be viable, one of the following base conditions must exist: 

▪ 0 C / 32 F and 1.01325 bar / 14.695949 psi 

▪ 15 C / 59 F and 1.01325 bar / 14.695949 psi 

▪ 15.555556 C / 60 F and 1.01592 bar / 14.734674 psi 

▪ 15.555556 C / 60 F and 1.01560 bar / 14.730033 psi 

➢ GERG 2008 – Provides one of the better methods when analysis, pressures or 

temperatures are at extremes. This is now also referred to as AGA8 Part 2 

(2017). This method requires much greater processing time. It takes 

approximately 10 times the processor as AGA8 Detailed method. It will still 

be calculated once per second, but not as many applications may be run in a 

single device when this method is selected. 

 

• Vol. Unit – Flow Rate – Select the volume unit and the associated flow rate from the list. 

This selection affects how the volume and rates are displayed in the Setup/Current 

Values tab. It does NOT affect how the volume is logged in the QTRs. The logged QTR 

volume is MCF. 

➢ MCF – SCF/Hr 

➢ MCF – MCF/Day 

➢ MMCF – MCF/Hr 

➢ MMCF – MMCF/Day 
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• QTR Averaging 

➢ Linear – This is the only option if AGA3-2012 calculation is selected. Current API 

21.1 specifies that Linear averaging during flow time, is the only acceptable 

averaging method for QTRs. If there is any period of flow during a QTR, the result 

is a linear average of the DP, SP and Temperature taken only during the seconds 

of flow. If during the entire QTR period, the DP is less than the No Flow cutoff 

value, the values will be a linear average of all the seconds during the QTR. 

➢ Square Root – This option is only available if AGA3-92 calculation is selected. Each 

second when there is flow, the square root of the input is obtained and at the 

end of the QTR, these values are averaged and then squared. Only the seconds 

of flow are used in the averages. If during the entire QTR period, the DP is less 

than the No Flow cutoff value, the square root of the input is obtained and at the 

end of the QTR, these values are averaged and then squared. If there is no flow 

for the entire QTR, the average is for all samples. If there are any seconds of flow, 

the average logged is only of the samples during flow seconds. 

 

• Last Analysis time – This shows the date and time the last Live Analysis was obtained. 

Only applicable if Live Analysis is an input. 

 

• Heating Value Saturation Condition – (new feature) Optional field to show the 

saturation condition of the analysis. This is informational only and will appear on the 

Characteristics report as well as create an Event record when changed.  

➢ Not Specified – (default) This will appear if the user does not make a selection. 

➢ Dry 

➢ Saturated 

➢ As Delivered 

 

• Hold Time Out (Seconds) – Default value is 3600. User may change the value. All 

measurement applications will place input values for DP, SP and Temperature (as 

applicable) into a “Hold” state when entering calibration. This allows the flow computer 

to continue calculating with “best known” or most recent values. When the calibration 

mode is exited, the input values used in the calculations return to “live” values. In the 

event an unexpected break in communications occurs during a calibration, the hold 

values will automatically return to “live” values when this time out value is exceeded. 
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Setup/Constants 

• Barometric Pressure Type - (new feature) This will be listed in the Characteristics 

report and create an event when changed). 

➢ User Entered – This is the default …. User enters the appropriate barometric 

pressure. 

➢ Calculated Per NASA-TM-X-74335 – (new feature) This uses the user entered 

Elevation (feet) to calculate the theoretical barometric pressure for that 

specific elevation. This is one of the BLM approved methods to obtain 

“Barometric Pressure.” 

  

• Location Elevation – (new feature) User entered value and is required if user 

chooses to “calculate” the barometric pressure.  

 

• Barometric Pressure – User entered value if “User Entered” is selected or the field 

will be calculated if “Calculated per NASA-TM-X-74335” is selected. This value will be 

the default low calibration point for static pressure (absolute sensor) when in 

calibration mode. 
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• DP Zero Cutoff – User entered field. Any DP value less than this value will be 

considered “0” inches of DP and result in a no flow calculation. 

 

• SP Tap Location 

➢ Upstream – Select this if the static pressure reading is obtained from the 

upstream flange tap (default selection). 

➢ Downstream – Select this if the static pressure reading is obtained from the 

downstream flange tap. 

 

• Orifice Diameter – User entered field. Enter the measured internal diameter of the 

orifice. This value is referenced to a temperature. The default orifice reference 

temperature is 68°F. If the known internal diameter was measured at a 

temperature other than 68°F, be sure to modify the reference temperature 

accordingly. 

 

• Pipe Diameter - User entered field. Enter the measured internal diameter of the 

meter run. This value is referenced to a temperature. The default meter run, or pipe 

reference temperature is 68°F. If the known internal diameter was measured at a 

temperature other than 68°F, be sure to modify the reference temperature 

accordingly. 

 

• Pressure Base (Pb) – User entered field. The Default is 14.73. This value is defined in 

the contractual agreement and up to the customer to know the correct value to 

enter. 

 

• Temperature Base (Tb) - User entered field. The Default is 60°F. This value is defined 

in the contractual agreement. 60°F is normally used in the US. 

 

• Z of Air @ Tb and Pb – Default value is 0.99959. This is user changeable. The value is 

used in the AGA3 equation and used to calculate the density from the Real Relative 

Density (used to be referred to as Specific Gravity). 

 

• Auxiliary Factor - This value is used when the Faux factor is turned on under the 

Factors tab. This factor is typically used as the Full Well Stream factor if applicable. 

It is a straight multiplier of the volume and is not “commonly” used. 

 

• Viscosity - The default value of .010268 is used but can be edited by the user. This 

value is in centipoise units. The value is not calculated by the application. 

 

• Specific Heat Ratio (Cp/Cv) - A default value of 1.3 is used but can be edited by the 

user. The value is not calculated by the application. 

 

• Orifice Plate Exp. Coef. - Select the Orifice Plate material type from the drop-down 

list. A standard expansion coefficient is shown and used based on the material type. 
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Three standard material types are provided if AGA3-92 is selected (Stainless Steel 

(9.25), Monel (7.95) and Carbon Steel (6.20)). Five standard material types are 

provided if AGA3-2012 is selected (304/316 Stainless Steel (9.25), 304 Stainless Steel 

(9.61), 316 Stainless Steel (8.89), Monel (7.72) and Carbon Steel (6.20)). If an orifice 

plate of a different type material is used, the user must select "Other", and enter an 

Expansion Coefficient (inches per Deg. F). Move the decimal point six places to the 

right and enter in the format of (x.xx) which is then scaled by the flow computer to 

x.xx times 10 -6. (Used in AGA-3 1992 and 2012 equations.) 

 

• Pipe Exp. Coef. – Select the pipe (meter tube) material type from the drop-down list. 

The selections are the same as for the Orifice shown above. 

 

• Fixed Cd - Used in AGA3-92 and AGA3-2012 equations. If “Use Calc Cd” is not selected 

in the “Factors” tab, this fixed value for Coefficient of Discharge is used. A default 

value of .6 is used. This value can be changed by the user. 

 

• Orifice Reference Temperature - Enter the Orifice Reference Temperature. 68°F is 

the default. The user should enter the temperature at which the Orifice plate I.D. has 

been measured. 

 

• Pipe Reference Temperature - Enter the Pipe Reference Temperature. 68°F is the 

default. The user should enter the temperature at which the pipe (meter tube fitting) 

I.D. has been measured. 

 



 

 
 

 
 

 

9 of 106 
 

 

Setup/Water Constants 

The Water Constants screen allows for setup when using the Water Vapor Factor (Fw) in 

volume calculations. “Fw” is used to adjust the computed gas volume to account for the 

portion of the gas stream that is water in vapor phase. The “Use Fw” parameter must be 

set to “Yes” on the “Factors” tab for the “Water Vapor Factor” to be used and for any setup 

on this screen to apply. This should normally be left at defaults. This option is for very 

specific needs or requirements and if the user has any questions regarding the possible use 

of this feature, they should consult their company measurement manager. Standards such 

as GPA 2172 recommend that when water vapor is present and to be accounted for, the 

actual water percentage should be determined and entered in the gas analysis 

composition. In this manner, the water content is included in GPM, Super-compressibility, 

Real Relative Density, and in the heating value. 

 

When F(w) is enabled, the application uses the results of the Institute of Gas Technology 

Research Bulletin 8, Equilibrium Moisture Content of Natural Gases paper from 1953. 
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• Use Fixed H2O – Yes/No. This is not a common selection to be “Yes”. Select “Yes” to 

use the water vapor content value as specified by “Fixed H2O Content” in lieu of the 

flow computer calculating the water vapor content. If this is selected as “Yes”, the 

application will reduce the volume to the water saturation level entered in “H2O Bias” 

field.  

o Example: The industry often considers gas to be “dry” if the moisture is at 7 

lbs/MMCF or less. The default value for H2O Bias is 7 lbs/MMCF. If this field 

is left at 7 lbs/MMCF and the user enters a fixed H2O Content of 7 Lbs, the 

F(w) factor will remain at “1.000”. If the user enters 100 lbs/MMCF, the 

application will shrink the volume to the moisture content of 7 lbs/MMCF or 

whatever the H2O bias is set to. If the user wants to “shrink” the volume to 

“0” lbs/MMCF, the H20 bias must be set to “0”. Re-reading the device, will 

update the screen to show the user what the “Last Calculated F(w)” was. 

 

• Fixed H2O Content - Enter a value in the units as shown that will be used as a fixed 

value for the water vapor content. The above parameter “Use Fixed H2O” will need 

to be set to “Yes” for the fixed value to be used. 

 

• H2O Bias - Enter a bias or offset for the water vapor content. The default is 7 

lbm/MMSCF, which is commonly considered “Dry” for pipeline gas. If the “H2O Bias” 

is the same as the calculated water vapor content or if using “Use Fixed H2O” the 

same as the “Fixed H2O Content”, the resultant “Fw” would equal 1 and thus no 

effect on the volume calculation. If the calculated water vapor (or Fixed H2O Content 

value if using “Use Fixed H2O”) is higher than the bias, the resultant “Fw” is less than 

1 and since “Fw” is a direct multiplier, the resultant calculated volume goes down. 

This selection does NOT affect the analysis, BTU, GPM, compressibility, or real 

relative density. This option reduces the volume only. 

 

• Last Calculated Fw - Displays the Last “Fw” value calculated by the device. The 

“Water Vapor Factor (Fw)” is a direct multiplier in the volume calculation. If “Use Fw” 

on the “Factors” tab is set to “No”, this parameter is set to 1 and thus no effect to 

the calculations. If “Use Fw” is set to “Yes”, the flow computer will calculate “Fw” 

based on the water vapor content. The water vapor content is either calculated by 

the flow computer using pressure and temperature or the user can enter a fixed 

water vapor content as the “Fixed H2O Content” stated above. 
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Setup/Factors 

• Use Calc Cd - Coefficient of Discharge factor (Cd) - Select “Yes” (default) for the 

device to calculate the factor to be used in the volume calculations. Selecting “No” 

will cause the device to use a Fixed Cd, which by default is .6, but can be edited by 

the user in the Constants tab. Someone with in depth measurement knowledge 

should be consulted before changing this setting to “No.” 

 

• Use Y - Expansion factor (Y) - Select “Yes” (default) for the device to calculate and 

use this factor in the volume calculations. 

 

• Use Fpv – Super-compressibility factor - Select “Yes” (default) for the device to 

calculate, and use this factor based on the Fpv method selected in the General tab. 

 

• Use Fw - Water Vapor factor – (default = No) Used to adjust the computed gas 

volume downward to account for the portion of the measured fluid stream that is 

water in vapor phase. If enabled, Fw is computed by the flow computer. If supported, 

see the Water Constants tab for additional setup. 

 

• Use Faux – (default = No) Typically used as a Full Well Stream factor to adjust the 

computed gas volume downward to account for the portion of the measured fluid 

stream that is liquid. The user enters a value which will be used as a direct multiplier 

when calculating the volume. For example, a value of 0.9 would result in a volume 

reduction of 10%. The percentage liquids in the stream is typically determined by a 

Full Well Stream Test. The “Faux factor” is entered under the Constants tab. Since 

Faux is a direct multiplier to the volume, it can be used for any correction to the 

volume not accounted for in the basic equation. 

 

NOTE:  Although factors (Faux and Fw) are being used by some companies, they have not 

been adopted by any standards committee. To meet current API standards for 

measurement quality, “Use Calc Cd”, “Use Y”, and “Use Fpv” must be set to “Yes.” 
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Setup/Density 

Select one of the available sources for the density. It is highly recommended that the same 

source be used for BOTH base conditions and flowing conditions. 

 

• Density at Base Conditions 

➢ Density Source (the user should select the appropriate option based on 

contracts or their company’s policies and procedures) 

▪ Calculated from Real Relative Density – (default) In the past, this was 

often referred to as “Specific Gravity.” This selection results in the Real 

Relative Density from the “Fixed” or “Live Analysis” data section to be 

used to calculate the density.      

▪ Calculated from AGA8 Detailed - This selection uses the AGA8 Detail 

Fpv method and requires that the AGA8 Detail Fpv method be used as 

selected on the “General” tab. Density is then calculated using AGA8 

Detailed. 

▪ Calculated from GERG 2008 – (also referred to AGA8 Part 2) This 

selection uses the GERG 2008 Fpv method and requires that the GERG 

Fpv method be used as selected on the “General” tab. Density is then 

calculated using GERG 2008. 

▪ User Entered - Enter the value in the User Entered Density field as 

shown below. This selection is not recommended if any of the other 

methods are viable. 

 

➢ User Entered Density - Enter the density in “lbm/ft3” to be used if “User 

Entered” was selected as the “Density Source” for base conditions. 

 

• Density at Flowing Conditions 

 

➢ Density Source (the user should select the appropriate option based on 

contracts or their company’s policies and procedures) It is strongly 



 

 
 

 
 

 

13 of 106 
 

recommended to select the same Density Source for Density at Flowing 

Conditions as was selected for Density at Base Conditions. 

▪ Calculated from Real Relative Density – (default) In the past, this was 

often referred to as “Specific Gravity.” This selection results in the Real 

Relative Density from the “Fixed” or “Live Analysis” data section to be 

used to calculate the density. 

 

▪ Calculated from AGA8 Detailed - This selection uses the AGA8 Detail 

Fpv method and requires that the AGA8 Detail Fpv method be used as 

selected on the “General” tab. Density is then calculated using AGA8 

Detailed. 

 

▪ Calculated from GERG 2008 – (also referred to AGA8 Part 2) This 

selection uses the GERG 2008 Fpv method and requires that the GERG 

Fpv method be used as selected on the “General” tab. Density is then 

calculated using GERG 2008. 

 

▪ User Entered - Enter the value in the User Entered Density field as 

shown below. This selection is not recommended if any of the other 

methods are viable 

 

▪ Live Measured - Live Measured - This method assumes density is 

acquired from an external source such as a densitometer. If used, 

specify the app/array/register for the “Live Density Input Register.” 

 

➢ User Entered Density - Enter the density in “lbm/ft3” to be used if “User 

Entered” was selected as the “Density Source” for flowing conditions. 

 

➢ Live Density Input Register - Specify the App/Array/Register for the source 

of the density value if “Live Measured” was selected as the “Density Source” 

for flowing conditions.  If an on-board analog input or TFIO module is used 

for the input, the address can be found under the I/O Interface tree-view 

item. 
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Setup/Commands 

 
• Reset Volume – Yes/No. Selecting “Yes” and “Send”, only zeros out the master 

accumulators. An event will be generated showing the value at the time of the reset 

and a new value of “0”. 

 

• Reset Log Period – Yes/No. Selecting “Yes” and “Send” ends the current log records, 

“hourly” and Daily QTRs, and begins a new “hourly” and Daily QTRs. This may be a 

company requirement or policy to perform anytime a constant that effects the 

calculations is changed. Changing an orifice plate size may be an example. An event 

will be generated. 

 

• Set site code – user entered value. Up to seven numerical digits and a decimal point 

is allowed anywhere among the digits.  A site code entry enters an event in the event 

file using the site code number. This number can represent anything to the user as 

some function performed at the site. 
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Setup/Log Capacity 

• Maximum # Daily Records - Enter the maximum number of Daily Records that the 

device is to store. The default is 50. A “Reset Log Period” will end a day record and 

begin a new one.  Each reset will use an additional “daily” record. 

 

• Maximum # Log Period Records - Enter the maximum number of Log Period Records 

that the device is to store. The default of 970 is recommended. 970 allows for 40 

days of hourly records. One Log Period Record is used no matter what the Log Period 

interval may be. A “Reset Log Period” will end a log record and begin a new one. Each 

reset will use an additional log record. 

 

• Maximum # Event Records – (default is 200) Enter the maximum number of Event 

Records that the device is to store. Any change to the flow computer that may affect 

the calculations will create an event record. 

 

• Maximum # Alarm Logs – (default is 200) (new feature) Many of the alarms can be 

“enabled” for logging. If an alarm is “enabled for logging” and the alarm is triggered 

or when the alarm clears, an alarm will be logged. This log is user selectable to be 

included in the standard collection or not be collected. 

 

 

When collecting the flow computer data and a user wants to include the Alarm Logs in the 

collect, be sure to check the “Collect Alarm Log” box as shown below. 
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Setup/Current Values 
 

All fields on this screen are informational (read only). When the “Monitor” box is checked, 

data will be updated. Hovering your mouse in the bottom bar near the “Monitor” box and 

right clicking, will result in a “pop up” allowing you to change the update frequency. Default 

is 5 seconds. This screen shows the current input values as well as calculated flow rates, 

today’s accumulator values, as well as yesterday’s accumulators, values of the total 

accumulators, and the last seconds calculated volume/mass. 
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Setup/Last Calc Values 
 

The information shown on this screen is a snapshot of the last second’s inputs and 

calculation results. This data can be used to verify that the user properly configured the 

flow computer as well as to verify the flow computers calculations against 3rd party 
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verification programs. An Example of some of the available information for the last 

calculation period (1 second) is shown below. 
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Alarms/Alarm Setup 

(New feature) This is a new tab and requires the user to enter set point values and “enable” 

alarming. The traditional “Limits” tab has been replaced with the “Alarm Setup” tab. Log 

reports and daily reports will still have the traditional alarm “X” s when those alarms occur. 

Such as backflow (BF), zero flow (ZF), low lithium (LL), remote sense (RS), Differential High 

(DH), etc. The traditional alarms only had a low and high alarm for DP, SP, Temp, Flow rate, 

etc. The new alarm setup has LoLo, Lo, Hi, and HiHi alarms. As a result, the new HiHi settings 

will be the alarm settings that trigger the traditional Hi “X” alarms and the new LoLo 

settings will be the alarm settings that trigger the traditional Lo “X” alarms. 

 

Several fields in this section require the user to enter the appropriate information. We 

currently do not have the ability to automatically know the SP and DP sensor URLs (Upper 

Range Limits) of all the possible sensors that may be utilized. As a result, the user is 

required to fill in these values for the URL alarming to work correctly. The Totalflow SP and 

DP sensors are factory characterized to 115% of URL. If any URL value is exceeded, it will 

generate an alarm and another when it has “cleared”. The URL and Calibrated Span alarms 

cannot be disabled. 

 

Static Pressure 

 
• Static Pressure – This field will reflect the current SP value (read only). 

 

• SP URL – Requires the user to enter the URL of the static pressure sensor. When this 

value is exceeded, an alarm will be generated AND when the value exceeds 115% of 

the URL, the “live value” used in calculations will be clipped. Example: 1000 psia URL 

will not exceed 1150 psia… once the pressure exceeds 1150 psia, the calculations will 

continue to use and log no value higher than 1150 psia. When the pressure drops 

below 1150 psia, the application will again use the live value.  

 

• SP Calibrated Span – This value will be the same as the user entered URL value UNTIL 

the sensor is calibrated. Once the sensor is calibrated, this field will reflect the 

highest calibration point value. If this value is exceeded, an alarm will be generated. 

(this is a BLM requirement) 

 

The user has the option to Enable the Alarm as well as Enable Logging of these alarms. If 

Logging is not enabled, the alarms will still activate, and a SCADA system can “see” the 

alarm condition. 

 

• SP Lo Lo Alarm – lowest pressure where an alarm would be generated (also triggers 

the Lo “X” alarm included in QTR reports). Any value less than this value will activate 

the alarm. 

 



 

 
 

 
 

 

20 of 106 
 

• SP Lo Alarm – medium low pressure where an alarm would be generated. Any value 

less than this value will activate the alarm. 

 

• SP Hi Alarm – medium high pressure where an alarm would be generated. Any value 

greater than this value will activate the alarm. 

 

• SP Hi Hi Alarm – highest user defined pressure alarm which would be generated (also 

triggers the Hi “X” alarm included in QTR reports). Any value greater than this value 

will activate the alarm. 

 

• SP Alarm GROUP (LoLo, Lo, Hi, HiHi) – This “group function” simply enables/disables 

all the SP alarms with a single selection. 

➢ Enable Alarm – Yes/No 

➢ Enable Logging – Yes/No 

 

• SP Alarm Setpoint Activate Time (seconds) – user entered field. Alarm must be 

active for this number of seconds before generating an alarm. 

 

• SP Alarm Setpoint Deactivate Time (seconds) – user entered field. Alarm must be 

inactive for this number of seconds before the alarm clears. 

 

• SP Deadband Units to Clear (units of measure) - user entered field. Alarm must 

exceed set point to activate the alarm. The live value must drop below a HiHi or Hi 

set point by this number of units before generating a “clear” alarm. LoLo and Lo 

alarms will activate when the live values drop to set point and the alarm will clear 

when the live value EXCEEDs the set point by this value. 

 

One or both above “deadbands” may be used. “0” basically disables the “deadband” or 

“deadbands”. 

 

Differential Pressure 
 

• Differential Pressure – This field will reflect the current DP value (read only) 

 

• DP URL – Requires the user to enter the URL of the differential pressure sensor.  

When this value is exceeded, an alarm will be generated AND when the value exceeds 

115% of the URL, the “live value” used in calculations will be clipped. Example: 800” 

URL will not exceed 920” … once the differential pressure exceeds exactly 920, the 

calculations will continue to use and log 920” DP. When the DP drops below 920” DP, 

the application will use the live value again.  

 

• DP Calibrated Span – This value will be the same as the user entered URL value UNTIL 

the sensor is calibrated. Once the sensor is calibrated, this field will reflect the 
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highest calibration point value. If this value is exceeded, an alarm will be generated. 

(this is a BLM requirement) 

 

The user has the option to enable the alarm as well as enable logging of these alarms. If 

Logging is not enabled, the alarms will still activate, and a SCADA system can “see” the 

alarm condition. 

 

• DP Lo Lo Alarm – lowest DP where an alarm would be generated (also triggers the 

Lo “X” alarm included in QTR reports).  Any value less than this value will activate the 

alarm. 

 

• DP Lo Alarm – medium low DP where an alarm would be generated.  Any value less 

than this value will activate the alarm. 

 

• DP Hi Alarm – medium high DP where an alarm would be generated. Any value 

greater than this value will activate the alarm. 

 

• DP Hi Hi Alarm – highest user defined DP alarm which would be generated (also 

triggers the Hi “X” alarm included in QTR reports).  Any value greater than this value 

will activate the alarm. 

 

• DP Alarm GROUP (LoLo, Lo, Hi, HiHi) – This “group function” simply 

enables/disables all the DP alarms with a single selection. 

➢ Enable Alarm – Yes/No 

➢ Enable Logging – Yes/No 

 

• DP Alarm Setpoint Activate Time (seconds) – user entered field.  Alarm must be 

active for this number of seconds before generating an alarm. 

 

• DP Alarm Setpoint Deactivate Time (seconds) – user entered field.  Alarm must be 

inactive for this number of seconds before the alarm clears.  

 

• DP Deadband Units to Clear (units of measure) - user entered field.  Alarm must 

exceed setpoint to activate the alarm. The live value must drop below a HiHi or Hi 

setpoint by this number of units before generating a “clear” alarm. LoLo and Lo 

alarms will activate when the live values drop to setpoint and the alarm will clear 

when the live value EXCEEDs setpoint by this value. 

 

One or both above “deadbands” may be used. “0” basically disables the “deadband” or 

“deadbands”. 
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Temperature 

 
The user has the option to Enable the Alarm as well as Enable Logging of these alarms. If 

Logging is not enabled, the alarms will still activate, and a SCADA system can “see” the 

alarm condition. 

 

• TF Lo Lo Alarm – lowest flowing temperature where an alarm would be generated. 

Any value less than this value will activate the alarm. 

 

• TF Lo Alarm – medium low flowing temperature where an alarm would be generated 

(also triggers the Lo “X” alarm included in QTR reports). Any value less than this value 

will activate the alarm. 

 

• TF Hi Alarm – medium high flowing temperature where an alarm would be 

generated. Any value greater than this value will activate the alarm. 

 

• TF Hi Hi Alarm – highest user defined temperature alarm which would be generated 

(also triggers the Hi “X” alarm included in QTR reports). Any value greater than this 

value will activate the alarm. 

 

• TF Alarm GROUP (LoLo, Lo, Hi, HiHi) – This “group function” simply enables/disables 

all the TF alarms with a single selection. 

➢ Enable Alarm – Yes/No 

➢ Enable Logging – Yes/No 

 

• TF Alarm Setpoint Activate Time (seconds) – user entered field. Alarm must be 

active for this number of seconds before generating an alarm. 

 

• TF Alarm Setpoint Deactivate Time (seconds) – user entered field. Alarm must be 

inactive for this number of seconds before the alarm clears. 

 

• TF Deactivate Deadband (units of measure) - user entered field.  Alarm must exceed 

the setpoint to activate the alarm. The live value must drop below a HiHi or Hi 

setpoint by this number of units before generating a “clear” alarm. LoLo and Lo 

alarms will activate when the live values drop to the setpoint and the alarm will clear 

when the live value EXCEEDs setpoint by this value. 

 

One or both above “deadbands” may be used. “0” basically disables the “deadband” or 

“deadbands”. 
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Flow Rate 

 
The user has the option to Enable the Alarm as well as Enable Logging of these alarms. If 

Logging is not enabled, the alarms will still activate, and a SCADA system can “see” the 

alarm condition. 

 

• FR Lo Lo Alarm – lowest flow rate where an alarm would be generated (also triggers 

the Lo “X” alarm included in QTR reports). Any value less than this value will activate 

the alarm. 

 

• FR Lo Alarm – medium low flow rate where an alarm would be generated. Any value 

less than this value will activate the alarm. 

 

• FR Hi Alarm – medium high flow rate where an alarm would be generated. Any value 

greater than this value will activate the alarm. 

 

• FR Hi Hi Alarm – highest user defined flow rate alarm which would be generated (also 

triggers the Hi “X” alarm included in QTR reports). Any value greater than this value 

will activate the alarm. 

 

• FR Alarm GROUP (LoLo, Lo, Hi, HiHi) – this “group function” simply enables/disables 

all the FR alarms with a single selection. 

➢ Enable Alarm – Yes/No 

➢ Enable Logging – Yes/No 

 

• FR Alarm Setpoint Activate Time (seconds) – user entered field. Alarm must be 

active for this number of seconds before generating an alarm. 

 

• FR Alarm Setpoint Deactivate Time (seconds) – user entered field. Alarm must be 

inactive for this number of seconds before the alarm clears.  

 

• FR Deactivate Deadband (units of measure) - user entered field. Alarm must exceed 

the set point to activate the alarm. The live value must drop below a HiHi or Hi set 

point by this number of units before generating a “clear” alarm. LoLo and Lo alarms 

will activate when the live values drop to the set point and the alarm will clear when 

the live value EXCEEDs the set point by this value. 

 

One or both above “deadbands” may be used. “0” basically disables the “deadband” or 

“deadbands”. 
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Analysis/Analysis Setup 
 

This tab allows the user to select the option to have the application log the current gas 

quality in the standard QTRs (Quantity Transaction Records). Live or Fixed can be logged 

along with the standard items such as DP, SP, Temp and Volume. 

 

• Log Analysis in QTRs (new feature) 

➢ Disabled (default) 

➢ Enabled 

 

• Analysis Log Average Method - defines how the analysis values are averaged when 

logging is enabled (new feature) 

➢ Time Linear (Default) 

➢ Flow Volume Weighted 

 

• Analysis Source from (new feature) 

➢ Fixed Analysis (default) 

➢ Therms (when connected to a gas chromatograph) 

➢ Protocol Update 

 

• Use Fixed or Last Good On Error 

➢ Last Good (default) 

➢ Fixed 

 

• Analysis Cycle Time – default is “0”. Normally this would be set to the number of 

seconds that a complete GC analysis cycle time is PLUS an additional few seconds… 

such as 10-15. 
 

(New feature) When Log Analysis in QTRs is “Enabled” a new column is shown to the right: “Include 

in Log Records”. By default, all components in a standard C6+ analysis are set to “Yes.”  
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IF for some reason not all components are being analyzed or the GC is a C9+ GC, the components 

showing “Yes” can be modified to log only the components that the GC is capable of analyzing.  

 

All components with a “Yes” will be logged and reflected in associated reports. Verify that all required 

components are selected with “Yes.” 

 

Analysis/Fixed Analysis Data 
 

The flow computer will use the setup in this tab to calculate Energy, density and 

compressibility if not connected to a live analysis source such as chromatograph or analysis 

pushed by protocol update. If using live analysis and an error occurs, the system may “fall 

back” to either the last good analysis or to “Fixed Analysis”. If this occurs, the values in this 



 

 
 

 
 

 

27 of 106 
 

tab will then be used. If AGA8 Detailed or GERG 2008 are used for Fpv, the full analysis 

components must be entered and equal to 100%. The system will not accept an analysis 

that does not equal 100% if either of these methods are selected.  

 

• Fixed Analysis Data Setup – This is the method in which the fixed analysis is updated 

or entered. 

 

➢ User Entered – user manually enters the Heating Value, the Real Relative 

Density, and all applicable components mole % 

➢ XML Import - The “XML Input” screen is an option displayed when “XML Input” 

is selected as the “Fixed Analysis Data Setup” option. The “XML Input” screen 

is used when you have an XML analysis file from an NGC such as the Totalflow 

Portable NGC. The file must be named "tffluidAnalysisResult.xml" and reside 

in the folder "xmldata" which will be a sub-folder in PCCU's main directory. If 

PCCU was connected to the NGC and the NGC was configured to output the 

XML file, the "xmldata" folder will be created automatically when PCCU 

receives the file. If you receive the file via other methods such as a USB drive 

etc., you will need to create the "xmldata" folder under the PCCU directory 

and copy the file there. If the XML file is available when entering the “XML 

Input” screen, the “New Value” column as shown below is populated with the 

file's component data. The “Current” column will display the measurement 

tube's current values. 
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Analysis/Live Analysis Data 

 
The information on this screen is read only. It will list the time of the last live analysis as well 

as the results of that analysis.  

 

 

Analysis/Therms Setup 
 

Therms setup configures the system to utilize the correct sample stream from a 

chromatograph and provide it to the AGA3 measurement application. 
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• Attached to Stream # - select the correct Stream number that the attached GC is 

analyzing.  

➢ None, 1, 2, 3, or 4 
 

• Stream ID – this field is optional in “enhanced mode”. It is a required field in the “non-

enhanced” applications when the analysis QTRs were stored in a separate Analysis 

Trend File (in this case it was a user entered 4-digit number). Not needed when analysis 

is logged in the measurement applications QTRs. 
 

• Analyzer Modbus ID or Btu Stream Unit Number - this field is optional in “enhanced 

mode”. It is a required field in the “non-enhanced” applications when the analysis QTRs 

were stored in a separate Analysis Trend File (in this case it was the Modbus address of 

the GC). Not needed when analysis is logged in the measurement applications QTRs. 
 

• Stream Source App - Enter the application number of the application providing the 

analysis information. This can be a Therms Master, Therms Slave or a Btu Stream 

application. A Btu Stream application only applies to a Totalflow NGC. A 

communications application such as a Therms Master performs the communications to 

the physical analyzer. This application contains the most current analysis information. 

It may contain multiple streams of data from an analyzer. The setup on this tab, 

identifies which flow computer application is the Therms or BTU application and the 

“Attached to Stream #” selection above, identifies which stream number and data to 

retrieve. 
 

In the example below, the analysis will be obtained from a Therms/BTU app that is enabled 

and functional in the Flow Computers application slot # 46. The analysis will be retrieved 

from Stream 1. Those value will be logged and averaged as configured by the user in the 

“Analysis Setup” tab of the “enhanced” AGA3 or AGA7 measurement application. 

 

 

 

Digital Outputs/Digital Output 1/Digital Output 2 
 

Depending on the model of flow computer, the number of Digital Output tabs may vary. 

However, each tab has identical information. 
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• Digital Output – user must enter the Totalflow register (app.array.register) of the 

appropriate Digital Output 

 

• Volume Sampler Setpoint (MCF) – user entered field. The DO will activate each time the 

volume accumulates the user enter volume. This is used to activate a composite sampler 

to sample the stream proportional to flowrate or could “trigger” some other device. 

 

• Volume Sampler 1 (MCF) – read only. Shows the accumulated volume since previous DO 

action/reset. When the volume reaches the “Volume Sampler Setpoint (MCF)”, the DO 

will trip, and the accumulator will reset. 

 

• Trip on Volume Sampler Setpoint – Yes/No. If set to “Yes”, the digital output will be 

tripped each time the Volume sampler reaches the Volume Sampler Setpoint and the 

volume sampler will be reset to zero. 

 

• Trip on DP LoLo – Yes/No. If “Yes”, the DO will trip when the differential pressure is 

below the LoLo alarm setpoint. 

 

• Trip on DP HiHi - Yes/No. If “Yes”, the DO will trip when the differential pressure is above 

the HiHi alarm setpoint. 

 

• Trip on SP LoLo – Yes/No. If “Yes”, the DO will trip when the flowing pressure is below 

the LoLo alarm setpoint. 

 

• Trip on SP HiHi - Yes/No. If “Yes”, the DO will trip when the flowing pressure is above 

the HiHi alarm setpoint. 

 

• Trip on TF LoLo – Yes/No. If “Yes”, the DO will trip when the flowing temperature is 

below the LoLo alarm setpoint. 

 

• Trip on TF HiHi - Yes/No. If “Yes”, the DO will trip when the flowing temperature is above 

the HiHi alarm setpoint. 

 

• Trip on FR LoLo – Yes/No. If “Yes”, the DO will trip when the flow rate is below the LoLo 

alarm setpoint. 

 

• Trip on FR HiHi - Yes/No. If “Yes”, the DO will trip when the flow rate is above the HiHi 

alarm setpoint. 

• Trip on Charger Low - Yes/No. If “Yes”, the DO will trip when the Charger voltage is 

below the low charger limit. 
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• Trip on Digital Input - Yes/No. If “Yes”, the DO will trip when the user assigned Digital 

Input is active. 

 

• Digital Input – user assigned input register (app.array.register) for one of the DIs. If the 

assigned DI closes, it will trip the assigned Digital Output. Example: a high-level switch 

may activate the DI at a certain level. When the DI is active, it in turn activates the 

assigned DO which may cause an alarm to go off or light to flash. 

 

• DO Action – Normally Open or Normally Closed. This selection determines the state of 

the DO when there are not ANY active conditions. User can select if the DO is normally 

open or normally closed. 

 

• Auto Reset – Yes/No. If the selection is “Yes”, the DO will change states once the active 

state becomes inactive. If the selection is “No”, the DO will remain in its active state until 

some outside action or logic resets the state. 

 

• Auto Reset Delay (Secs) – user entered field. If Auto Reset is “Yes”, the DO will remain 

in its active state for the number of seconds entered in this field. 

 

• Current State – Read only. Shows the current state of the DO. 

 

• Manual Operation – selections are Clear/Trip. This allows the user to manually activate 

the DO or to Clear the DO and have it return to its normal state if Auto Reset is not 

enabled. 

 

RS and No Flow/Setup 

 
This tab allows the user to configure a Digital Input to generate a “Remote Sense” alarm bit 

and/or cause the current measurement application to go to a “No Flow” state. An example 

of when this may be used: the same primary meter and sensors measure quantity from two 

separate parties or may be a bi-directional meter run. The flow can only be to one party and 

logged to one AGA3 measurement application at a time. Two measurement applications 

are enabled. A switch is on the valve that changes the flow from one party to the other.  

 

Both measurement applications use the exact same inputs. Based on the configuration of 

this tab, if the switch on the valve is in the open position, this specific meter will show the 

flow. If the switch changes position, it will show “no flow”. The second measurement 

application would be configured similarly but require the DI action to be setup the 

opposite. One would have No Flow when DI is closed, the other would have No Flow when 

the DI is open, yet both AGA3 applications (tubes) would be sharing common DP, SP and 

Temperature sensors. 

 



 

 
 

 
 

 

32 of 106 
 

• Digital Input – user defined register (app.array.register) of the digital input to be used 

for logic 

 

• DI Action  

➢ Disabled – No logic will be performed. 

➢ RS and No Flow on closed contact – If DI is in closed state, the application will go 

to a “no flow” state, even if the flow inputs indicate flow and generate a “remote 

sense” and a “no flow” alarm 

➢ RS and No Flow on open contact - If DI is in open state, the application will go to 

a “no flow” state, even if the flow inputs indicate flow and generate a “remote 

sense” and a “no flow” alarm 

➢ RS on closed contact - If DI is in closed state, the application will generate a 

“remote sense” alarm 

➢ RS on open contact - If DI is in open state, the application will generate a “remote 

sense” alarm 

 

• Flow State – this is a read only field that will indicate the status of the measurement 

application based on the selections above. 

 

Adv Setup/Setup 
 

There are 2 new items on this tab. The user must enter the URL of the SP and DP sensor in 

this tab or in the Alarms Setup Tab. Either location will accept the entry and then reflect 

the value in both locations. 

 

Static Pressure 

 

• Input Register – User entered Totalflow register (app.array.register) where the flowing 

pressure value is located. 

 

• Static Pressure Type  

➢ Absolute – default value. Most ABB Totalflow static pressure sensors are 

absolute devices. If the attached pressure sensor measures absolute 

pressure, select Absolute. 

➢ Gauge – If the attached pressure sensor measures gauge pressure, select 

Gauge. 

 

• SP URL – This is a manually entered field and should always be entered correctly. 

Verify the Upper Range Limit of the attached sensor and enter that value in this 

field. An alarm WILL be generated when this value is exceeded, and the value 

shown and used in calculations will be “clipped” at 115% of this value. If 100 is 

entered, no values higher than 115 will be shown or used in any calculations.  
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Diff. Pressure 

 

• Input Register – User entered Totalflow register (app.array.register) where the 

differential pressure value is located. 

 

• DP URL – This is a manually entered field and should always be entered correctly. 

Verify the Upper Range Limit of the attached sensor and enter that value in this 

field. An alarm WILL be generated when this value is exceeded, and the value 

shown and used in calculations will be “clipped” at 115% of this value. If 100 is 

entered, no values higher than 115 will be shown or used in any calculations.  

 

Temperature 

 

• Input Register – User entered Totalflow register (app.array.register) where the 

flowing temperature value is located. 

 

• RTD Installed  

➢ Yes – If selected, the temperature from the Input register above will be 

used in calculations and the “Use User Entered TF” will be “No.” 

➢ No – If selected, the temperature used in calculations will be the user 

entered temperature and “Use User Entered TF” will be “Yes.” 

 

• Use Fixed Temperature 

➢ No – If selected, RTD installed will be “Yes” and the value from the Input 

register will be used in calculations. 

➢ Yes – If selected, RTD Installed will be “No” and User “Fixed Temperature” 

will be used in calculations. 

 

• Fixed Temperature – User entered field for the temperature to be used if “Use 

Fixed Temperature” is selected. This value will also be used if the RTD or 

temperature reading fails when using “RTD Installed = Yes.” 

 

Speed of Sound 

The Speed of Sound is calculated based on the AGA-10 specifications and is provided to the 

user to use as they see fit and is not used by the flow computer for any additional 

calculations. 

 

• Speed of Sound Calculation – Disable is the default 

 

• Speed of Sound – If the Speed of Sound Calculation is enabled, this field will 

reflect the calculated SOS in ft/sec. 
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AGA7 Linear Gas Measurement Application 

 

The ABB Totalflow AGA7 application adheres to the latest AGA7 standard for calculating 

corrected gas volumes when obtaining inputs from a linear gas primary meter. Although 

the AGA7 standard, which includes much more than just volume calculations is technically 

for turbine meters, other linear primary meters use the same volume calculations and can 

be interfaced with the AGA7 gas measurement application. Ultrasonic meters and PD 

meters are several other types of linear gas meters that use this standard to perform gas 

volume calculations. AGA9 is the standard for ultrasonic primary meters, yet AGA9 states 

that the calculations to be used shall be the AGA7 calculations. ABB Totalflow strives to 

maintain backward compatibility and allow new flow computers to be utilized on sites that 

may have contracts that specify the use of older standards.  

 

This application supports NX-19 as well as AGA8, GERG2008 and several others to perform 

the compressibility calculations. The AGA7 application will accept 3 different types of 

inputs. 1) Traditionally pulses have been the primary input and the flow computer has a 

corresponding K Factor that will convert the pulses to the proper volume at flowing 

conditions. 2) The AGA7 application also has the capability to accept a flow rate, either as a 

scaled value such as a 4-20ma signal or a digital MODBUS signal from a smart primary meter 

such as the ultrasonic. 3) The third option is to serially poll a smart primary meter using 

MODBUS and read its accumulated volume register. The ABB Totalflow can do this every 

second and simply take its current reading minus the previous reading to know exactly how 

much volume has accumulated since the previous read. With this method, even if 

communications are lost for some period of time, when communications are restored, the 

flow computer will again take its current reading minus it previous good value and 

accumulate the exact volume that the primary meter has accumulated.  

 

Setup/General 
 

• Device/APP ID – Field for user to enter a unique identification number for the 

measurement location. This is a 10-character, alpha/numeric field. Usually this ID would 

be used to identify the specific location throughout the customers accounting system. 

 

• Tube Description – Field for user to enter unique location or description for the meter 

location. This is a 25-character alpha/numeric field. 

 

• Facility Measurement Point – (new feature - optional) field for the user to enter a unique 

measurement point identifier. This may be used to enter the BLM FMP number, for 

example.  This is an alpha numeric field (40 + characters) and if a number is entered, it 

will appear in the header of every associated report. 
 

• Company Name – (new feature - optional) field where the user can enter a company 

name. Either operator or buyer, etc. This value will also be shown in the header on all 

associated reports. 
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• Enhanced Mode – Enabled. Once this feature is Enabled, it cannot be “dis-abled.” 

 

• Primary Meter Type – user selectable and informational only. This will be reflected on 

reports. 

➢ Turbine 

➢ Ultrasonic 

➢ PD 

➢ Other 

 

• Contract Hour – user entered field to determine the hour of the day that daily volumes 

begin 

 

• Vol Calc Period (Seconds) – 1 second and cannot be changed by the user. Full AGA7 and 

AGA8 calculations are performed every second. 

 

• Log Period – user can select the length of the QTRs (Quantity Transaction Records) 

➢ 1 minute 

➢ 2 minutes 

➢ 5 minutes 

➢ 10 minutes 

➢ 15 minutes 

➢ 20 minutes 

➢ 30 minutes 

➢ 60 minutes (default) 

 

• Calculation Type – AGA7 

 

• Fpv Method – Old versions are still available selections, however, AGA8 or GERG 2008 

are recommended methods. 

➢ NX19 fixed FtFp - Uses NX19 Gravity, Carbon Dioxide and Nitrogen method, but 

user must manually calculate and enter Ft and Fp.  

➢  NX19 GCN - Uses NX19 Gravity, Carbon Dioxide and Nitrogen method. 

➢ NX19 GCNM – Uses Gravity, Carbon Dioxide, Nitrogen, and Methane. 

➢ NX19 Auto (GCN or GCNM) - This method automatically switches to GCNM 

method if Gravity exceeds .75 and/or Carbon Dioxide or Nitrogen exceed 15%. 

➢  AGA8 Gross 92 - This is the default method when selecting the AGA3-1992 

equation. It only requires the user to enter Specific Gravity, Carbon Dioxide and 

Nitrogen. Full analysis may be entered but the Gross Method 2 does not use the 

other components. 

➢ AGA8 Detail 92 - This method supports total analysis and one of the better 

traditional methods for wide range of analysis concentrations. This is now 

referred to as AGA8 Part 1 (Detailed) 2017. 
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➢ SGERG88 - This method adheres to the international standard ISO 12213-3. For 

this method to be viable, one of the following base conditions must exist: 

▪  0°C / 32°F and 1.01325 bar / 14.695949 psi 

▪ 15°C / 59°F and 1.01325 bar / 14.695949 psi 

▪ 15.555556°C / 60°F and 1.01592 bar / 14.734674 psi 

▪ 15.555556°C / 60°F and 1.01560 bar / 14.730033 psi 

➢ GERG 2008 – provides one of the better methods when analysis, pressures or 

temperatures are at extremes. This is now also referred to as AGA8 Part 2 (2017). 

 

• Display Rate – selects the rate at which flows are displayed within the application 

➢ Per Hour 

➢ Per Day 

➢ Per Flow Period 

 

• Corrected Vol Unit – The unit selection determines what volume unit is shown in the 

application for volumes at base conditions. QTRs are always logged in MSCF (standard 

is at base conditions). 

➢ SCF – standard cubic foot 

➢ DSCF – 10 standard cubic feet 

➢ CSCF – 100 standard cubic feet 

➢ MSCF - 1,000 standard cubic feet 

➢ DMSCF – 10,000 standard cubic feet 

➢ CMSCF – 100,000 standard cubic feet 

➢ MMSCF – 1,000,000 standard cubic feet 

 

• IV/Uncorrected Vol Unit – The unit selection determines what volume unit is shown in 

the application for volume at flowing conditions. QTRs are always logged in MACF 

(actual is at flowing conditions). 

➢ ACF – actual cubic foot 

➢ DACF – 10 actual cubic feet 

➢ CACF – 100 actual cubic feet 

➢ MACF - 1,000 actual cubic feet 

➢ DMACF – 10,000 actual cubic feet 

➢ CMACF – 100,000 actual cubic feet 

➢ MMACF – 1,000,000 actual cubic feet 

 

• Heating Value Saturation Condition – (new feature) Optional field to show the 

saturation condition of the analysis. This is informational only and will appear on the 

Characteristics report as well as create an Event record when changed.  

➢ Not Specified – (default) this will appear if the user does not make a selection 

➢ Dry 

➢ Saturated 

➢ As Delivered 
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• Hold Time Out (Seconds) – Default value is 3600. User may change the value. All 

measurement applications will place input values for SP and Temperature (as 

applicable) into a “Hold” state when entering calibration.  This allows the flow computer 

to continue calculating with “best known” or most recent values.  When the calibration 

mode is exited, the input values used in the calculations return to “live” values.  In the 

event an unexpected break in communications occurs during a calibration, the hold 

values will automatically return to “live” values when this time out value is exceeded. 

 
 

 

 

 

 

 

 

 

 

 

 

Setup/Constants 
 

• Barometric Pressure Type - (new feature) This will be in the Characteristics report 

and create an event when changed. 

➢ User Entered –This is the default …. User enters the appropriate barometric 

pressure. 

➢ Calculated Per NASA-TM-X-74335 – (new feature) This uses the user entered 

Elevation (feet) to calculate the theoretical barometric pressure for that 

specific elevation. This is one of the BLM approved methods to obtain 

“Barometric Pressure.” 

 

• Location Elevation – (new feature) User entered value and is required if user 

chooses to “calculate” the barometric pressure.  

 

• Barometric Pressure – User entered value if “User Entered” is selected or the field 

will be calculated if “Calculated per NASA-TM-X-74335” is selected.  This value will be 
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the default low calibration point for static pressure (absolute sensor) when in 

calibration mode. 

 

• Pressure Base (Pb) – user entered field. The Default is 14.73. This value is defined in 

the contractual agreement. 

 

• Temperature Base (Tb) - user entered field. The Default is 60°F. This value is defined 

in the contractual agreement. 60°F is normally used in the US. 

 

• Auxiliary Factor (Faux) – Default value is “1” and not recommended to be changed 

under normal measurement conditions.  The value entered here is a multiplier of the 

volume. If 0.95 is entered AND if the “Use Faux” under the “Factors” tab is set to 

“Yes”, the volume will be reduced by 5%.  

 

 

 

Setup/Factors 

 
The factors in AGA7 linear measurement are direct multipliers.  Each factor enabled, adjusts 

the uncorrected or flowing volume for different influences.  

 

Volume at Base Conditions = Actual volume x Fpc x Ftc x Fs x Faux 

 

• Use Fpc – Yes/No. This corrects the flowing volume for pressure. The factor is 

obtained by dividing the flowing absolute pressure by the contract Pressure Base 

(Pb) 

• Use Ftc – Yes/No. This corrects the flowing volume due to temperature.  The factor 

is obtained by dividing the contract Temperature Base (Tb) in degrees Rankine by 

the flowing temperature in degrees Rankine. 
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• Use Fs – Yes/No. This corrects the flowing volume due to compressibility.  The factor 

is obtained by squaring the super-compressibility value calculated by NX19, AGA8 or 

GERG. (Fpv2). 

• Use Faux – Additional factor that will directly modify the volume.  NORMALLY this 

will not be used. 

 

 

Setup/Density 
 

Select one of the available sources for the density.  It is highly recommended that the same 

source be used for BOTH base conditions and flowing conditions 

 

• Density at Base Conditions 

➢ Density Source (the user should select the appropriate option based on 

contracts or their company’s policies and procedures) 

▪ Calculated from Real Relative Density – (default) In the past, this was 

often referred to as “Specific Gravity.” This selection results in the Real 

Relative Density from the “Fixed” or “Live Analysis” data section to be 

used to calculate the density.      

▪ Calculated from AGA8 Detailed - This selection uses the AGA8 Detail 

Fpv method and requires that the AGA8 Detail Fpv method be used as 

selected on the “General” tab. Density is then calculated using AGA8 

Detailed. 

▪ Calculated from GERG 2008 – (also referred to AGA8 Part 2) This 

selection uses the GERG 2008 Fpv method and requires that the GERG 

Fpv method be used as selected on the “General” tab. Density is then 

calculated using GERG 2008. 

▪ User Entered - Enter the value in the User Entered Density field as 

shown below. This selection is not recommended if any of the other 

methods are viable. 

 

➢ User Entered Density - Enter the density in “lbm/ft3” to be used if “User 

Entered” was selected as the “Density Source” for base conditions. 

 

• Density at Flowing Conditions 

 

➢ Density Source (the user should select the appropriate option based on 

contracts or their company’s policies and procedures) It is strongly 

recommended to select the same Density Source for Density at Flowing 

Conditions as was selected for Density at Base Conditions. 

▪ Calculated from Real Relative Density – (default) In the past, this was 

often referred to as “Specific Gravity.” This selection results in the Real 
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Relative Density from the “Fixed” or “Live Analysis” data section to be 

used to calculate the density. 

 

▪ Calculated from AGA8 Detailed - This selection uses the AGA8 Detail 

Fpv method and requires that the AGA8 Detail Fpv method be used as 

selected on the “General” tab. Density is then calculated using AGA8 

Detailed. 

 

▪ Calculated from GERG 2008 – (also referred to AGA8 Part 2) This 

selection uses the GERG 2008 Fpv method and requires that the GERG 

Fpv method be used as selected on the “General” tab. Density is then 

calculated using GERG 2008. 

 

▪ User Entered - Enter the value in the User Entered Density field as 

shown below. This selection is not recommended if any of the other 

methods are viable 

 

▪ Live Measured - Live Measured - This method assumes density is 

acquired from an external source such as a densitometer. If used, 

specify the app/array/register for the “Live Density Input Register.” 

 

➢ User Entered Density - Enter the density in “lbm/ft3” to be used if “User 

Entered” was selected as the “Density Source” for flowing conditions. 

 

➢ Live Density Input Register - Specify the App/Array/Register for the source 

of the density value if “Live Measured” was selected as the “Density Source” 

for flowing conditions.  If an on-board analog input or TFIO module is used 

for the input, the address can be found under the I/O Interface tree-view 

item. 
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Setup/Commands 
 

• Reset Volume – Yes/No. Selecting “Yes” and “Send” only zeros out the master 

accumulators. An event will be generated showing the value at the time of the reset 

and a new value of “0.” 

• Set Uncorrected Volume to > - This allows the user to “Reset Volume” to a specific 

value. Example may be that the user wants the flow computer accumulator to agree 

with dials on a PD meter. 

• Reset Log Period – Yes/No. Selecting “Yes” and “Send” ends the current log records, 

“hourly” and Daily QTRs, and begins a new “hourly” and Daily QTRs. This may be a 

company requirement or policy to perform anytime a constant that effects the 

calculations is changed. An event will be generated. 

• Set site code – user entered value. Up to seven numerical digits and a decimal point 

is allowed anywhere among the digits. A site code entry enters an event in the event 

file using the site code number. This number can represent anything to the user as 

some function performed at the site. 

 

 

 

Setup/Log Capacity 

 
• Maximum # Daily Records - Enter the maximum number of Daily Records that the 

device is to store. The default is 50. A “Reset Log Period” will end a day record and 

begin a new one. Each reset will use an additional “daily” record. 

• Maximum # Log Period Records - Enter the maximum number of Log Period Records 

that the device is to store. The default of 970 is recommended. 970 allows for 40 

days of hourly records. One Log Period Record is used no matter what the Log Period 

time. A “Reset Log Period” will end a log record and begin a new one. Each reset will 

use an additional log record. 

• Maximum # Event Records – (default is 200) Enter the maximum number of Event 

Records that the device is to store. Any change to the flow computer that may affect 

the calculations will create an event record. 

• Maximum # Alarm Logs – (default is 200) (new feature) Many of the alarms can be 

“enabled” for logging. If an alarm is “enabled for logging” and the alarm is triggered 
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or when the alarm clears, an alarm will be logged. This log is user selectable to be 

included in the standard collection or not be collected. 

 

 

When collecting the flow computer data and a user wants to include the Alarm Logs in the 

collect, be sure to check the “Collect Alarm Log” box as shown below. 
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Setup/Current Values 
 

All fields on this screen are informational (read only). When the “Monitor” box is checked, 

data will be updated. Hovering your mouse in the bottom bar near the “Monitor” box and 

right clicking, will result in a “pop up” allowing you to change the update frequency. Default 

is 5 seconds. This screen shows the current input values as well as calculated flow rates, 

today’s accumulator values, as well as Yesterday’s accumulators, values of the total 

accumulators, and the last seconds calculated volume/mass. 
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Setup/Last Calc Values 
 

The information shown on this screen is a snapshot of the last second’s inputs and 

calculation results. This data can be used to verify that the user properly configured the 

flow computer as well as to verify the flow computers calculations against 3rd party 

verification programs. An example of some of the available information for the last 

calculation period (1 second) is shown below. 
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Alarms/Alarm Setup 
 

(New feature) This is a new tab and requires the user to enter set point values and “enable” 

alarming. The traditional “Limits” tab has been replaced with the “Alarm Setup” tab.   Log 

reports and daily reports will still have the traditional alarm “X” s when those alarms occur. 

Such as zero flow (ZF), low lithium (LL), remote sense (RS), etc. The traditional alarms have 

only had a low and high alarm for SP, Temp, Flow rate, etc. The new alarm setup has LoLo, 

Lo, Hi, and HiHi alarms. As a result, the new HiHi settings will be the alarm settings that 

trigger the traditional Hi “X” alarms and the new LoLo settings will be the alarm settings 

that trigger the traditional Lo “X” alarms. 

 

Several fields in this section require the user to enter the appropriate information. We 

currently do not have the ability to automatically know the SP sensor URLs (Upper Range 

Limits) of the possible sensors that may be utilized. As a result, the user is required to fill 

in these values for the URL alarming to work correctly. The Totalflow SP sensors are factory 

characterized to 115% of URL. If any URL value is exceeded, it will generate an alarm and 

another when it has “cleared.” The URL and Calibrated Span alarms cannot be disabled. 

 

Static Pressure 

 

• Static Pressure – This field will reflect the current SP value (read only) 

 

• SP URL – requires the user to enter the URL of the static pressure sensor. When this 

value is exceeded, an alarm will be generated AND when the value exceeds 115% of 

the URL, the “live value” used in calculations will be clipped. Example: 1000 psia URL 

will not exceed 1150 psia… once the pressure exceeds 1150 psia, the calculations will 

continue to use and log no value higher than 1150 psia. When the pressure drops 

below 1150 psia, the application will again use the live value.  

 

• SP Calibrated Span – This value will be the same as the user entered URL value UNTIL 

the sensor is calibrated. Once the sensor is calibrated, this field will reflect the 

highest calibration point value. If this value is exceeded, an alarm will be generated. 

(this is a BLM requirement) 

 

The user has the option to Enable the Alarm as well as Enable Logging of these alarms. If 

Logging is not enabled, the alarms will still activate, and a SCADA system can “see” the 

alarm condition. 

 

• SP Lo Lo Alarm – lowest pressure where an alarm would be generated (also triggers 

the Lo “X” alarm included in QTR reports). Any value less than this value will activate 

the alarm. 
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• SP Lo Alarm – medium low pressure where an alarm would be generated. Any value 

less than this value will activate the alarm. 

 

• SP Hi Alarm – medium high pressure where an alarm would be generated. Any value 

greater than this value will activate the alarm. 

 

• SP Hi Hi Alarm – highest user defined pressure alarm which would be generated (also 

triggers the Hi “X” alarm included in QTR reports). Any value greater than this value 

will activate the alarm. 

 

• SP Alarm GROUP (LoLo, Lo, Hi, HiHi) – this “group function” simply enables/disables 

all the SP alarms with a single selection. 

➢ Enable Alarm – Yes/No 

➢ Enable Logging – Yes/No 

 

• SP Alarm Setpoint Activate Time (seconds) – user entered field. Alarm must be 

active for this number of seconds before generating an alarm. 

 

• SP Alarm Setpoint Deactivate Time (seconds) – user entered field. Alarm must be 

inactive for this number of seconds before the alarm clears. 

 

• SP Deadband Units to Clear (units of measure) - user entered field. Alarm must 

exceed setpoint to activate the alarm. The live value must drop below a HiHi or Hi 

setpoint by this number of units before generating a “clear” alarm. LoLo and Lo 

alarms will activate when the live values drop to setpoint and the alarm will clear 

when the live value EXCEEDs the setpoint by this value. 

 

One or both above “deadbands” may be used. “0” basically disables the “deadband” or 

“deadbands”. 

 

Temperature 

The user has the option to Enable the Alarm as well as Enable Logging of these alarms. If 

Logging is not enabled, the alarms will still activate, and a SCADA system can “see” the 

alarm condition. 

 

• TF Lo Lo Alarm – lowest flowing temperature where an alarm would be generated. 

Any value less than this value will activate the alarm. 

 

• TF Lo Alarm – medium low flowing temperature where an alarm would be generated 

(also triggers the Lo “X” alarm included in QTR reports). Any value less than this value 

will activate the alarm. 

 

• TF Hi Alarm – medium high flowing temperature where an alarm would be 

generated. Any value greater than this value will activate the alarm. 
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• TF Hi Hi Alarm – highest user defined temperature alarm which would be generated 

(also triggers the Hi “X” alarm included in QTR reports). Any value greater than this 

value will activate the alarm. 

 

• TF Alarm GROUP (LoLo, Lo, Hi, HiHi) – this “group function” simply enables/disables 

all the TF alarms with a single selection. 

➢ Enable Alarm – Yes/No 

➢ Enable Logging – Yes/No 

 

• TF Alarm Setpoint Activate Time (seconds) – user entered field. Alarm must be 

active for this number of seconds before generating an alarm. 

 

• TF Alarm Setpoint Deactivate Time (seconds) – user entered field. Alarm must be 

inactive for this number of seconds before the alarm clears  

 

• TF Deactivate Deadband (units of measure) - user entered field. Alarm must exceed 

the setpoint to activate the alarm. The live value must drop below a HiHi or Hi 

setpoint by this number of units before generating a “clear” alarm. LoLo and Lo 

alarms will activate when the live values drop to the setpoint and the alarm will clear 

when the live value EXCEEDs setpoint by this value. 

 

One or both above “deadbands” may be used. “0” basically disables the “deadband” or 

“deadbands”. 

 

Uncorrected Flow Rate 

This is the flow rate at flowing or uncorrected conditions. The user has the option to Enable 

the Alarm as well as Enable Logging of these alarms. If Logging is not enabled, the alarms 

will still activate, and a SCADA system can “see” the alarm condition. 

 

• uFR Lo Lo Alarm – lowest flow rate where an alarm would be generated (also triggers 

the Lo “X” alarm included in QTR reports). Any value less than this value will activate 

the alarm. 

 

• uFR Lo Alarm – medium low flow rate where an alarm would be generated. Any value 

less than this value will activate the alarm. 

 

• uFR Hi Alarm – medium high flow rate where an alarm would be generated. Any value 

greater than this value will activate the alarm. 

 

• uFR Hi Hi Alarm – highest user defined flow rate alarm which would be generated 

(also triggers the Hi “X” alarm included in QTR reports). Any value greater than this 

value will activate the alarm. 
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• uFR Alarm GROUP (LoLo, Lo, Hi, HiHi) – this “group function” simply 

enables/disables all the FR alarms with a single selection. 

➢ Enable Alarm – Yes/No 

➢ Enable Logging – Yes/No 

 

• uFR Alarm Setpoint Activate Time (seconds) – user entered field. Alarm must be 

active for this number of seconds before generating an alarm. 

 

• uFR Alarm Setpoint Deactivate Time (seconds) – user entered field. Alarm must be 

inactive for this number of seconds before the alarm clears.  

 

• uFR Deactivate Deadband (units of measure) - user entered field. Alarm must 

exceed the setpoint to activate the alarm. The live value must drop below a HiHi or 

Hi setpoint by this number of units before generating a “clear” alarm. LoLo and Lo 

alarms will activate when the live values drop to the setpoint and the alarm will clear 

when the live value EXCEEDs the setpoint by this value. 

 

One or both above “deadbands” may be used. “0” basically disables the “deadband” or 

“deadbands”. 

 

Flow Rate 

This is the flow rate at base conditions. The user has the option to Enable the Alarm as well 

as Enable Logging of these alarms. If Logging is not enabled, the alarms will still activate, 

and a SCADA system can “see” the alarm condition. 

 

• FR Lo Lo Alarm – lowest flow rate where an alarm would be generated (also triggers 

the Lo “X” alarm included in QTR reports). Any value less than this value will activate 

the alarm. 

 

• FR Lo Alarm – medium low flow rate where an alarm would be generated. Any value 

less than this value will activate the alarm. 

 

• FR Hi Alarm – medium high flow rate where an alarm would be generated. Any value 

greater than this value will activate the alarm. 

 

• FR Hi Hi Alarm – highest user defined flow rate alarm which would be generated (also 

triggers the Hi “X” alarm included in QTR reports). Any value greater than this value 

will activate the alarm. 

 

• FR Alarm GROUP (LoLo, Lo, Hi, HiHi) – this “group function” simply enables/disables 

all the FR alarms with a single selection. 

➢ Enable Alarm – Yes/No 

➢ Enable Logging – Yes/No 
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• FR Alarm Setpoint Activate Time (seconds) – user entered field. Alarm must be 

active for this number of seconds before generating an alarm. 

 

• FR Alarm Setpoint Deactivate Time (seconds) – user entered field. Alarm must be 

inactive for this number of seconds before the alarm clears.  

• FR Deactivate Deadband (units of measure) - user entered field. Alarm must exceed 

the setpoint to activate the alarm. The live value must drop below a HiHi or Hi 

setpoint by this number of units before generating a “clear” alarm. LoLo and Lo 

alarms will activate when the live values drop to the setpoint and the alarm will clear 

when the live value EXCEEDs the setpoint by this value. 

 

One or both above “deadbands” may be used. “0” basically disables the “deadband” or 

“deadbands”. 
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Analysis/Analysis Setup 

 
This tab allows the user to select the option to have the application log the current gas 

quality in the standard QTRs (Quantity Transaction Records). Live or Fixed can be logged 

along with the standard items such as SP, Temp and Volume. 

 

• Log Analysis in QTRs (new feature) 

➢ Disabled (default) 

➢ Enabled 

 

• Analysis Log Average Method - (defines how the analysis values are averaged when 

logging is enabled) (new feature) 

➢ Time Linear (Default) 

➢ Flow Volume Weighted 

 

• Analysis Source from (new feature) 

➢ Fixed Analysis (default) 

➢ Therms (when connected to a gas chromatograph) 

➢ Protocol Update 

 

• Use Fixed or Last Good On Error 

➢ Last Good (default) 

➢ Fixed 

 

• Analysis Cycle Time – default is “0”. Normally this would be set to the number of 

seconds that a complete GC analysis cycle time is PLUS an additional few seconds… 

such as 10-15. 

 

(New feature) When Log Analysis in QTRs is “Enabled” a new column is shown to the 

right: “Include in Log Records”. By default, all components in a standard C6+ analysis 

are set to “Yes”. IF for some reason not all components are being analyzed or the GC is 

a C9+ GC, the components showing “Yes” can be modified to log only the components 

that the GC can analyze. All components with a “Yes”, will be logged and reflected in 

associated reports. Verify that all required components are selected with “Yes.” 



 

 
 

 
 

 

51 of 106 
 

 
 

Analysis/Fixed Analysis Data 

 
The flow computer will use the setup in this tab to calculate Energy, density and 

compressibility if not connected to a live analysis source such as chromatograph or analysis 

pushed by protocol update. If using live analysis and an error occurs, the system may “fall 

back” to either the last good analysis or to “Fixed Analysis”. If this occurs, the values in this 

tab will then be used. If AGA8 Detailed or GERG 2008 are used for Fpv, the full analysis 
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components must be entered and equal to 100%. The system will not accept an analysis 

that does not equal 100% if either of these methods are selected.  

 

• Fixed Analysis Data Setup – This is the method in which the fixed analysis is 

updated or entered. 

➢ User Entered – User manually enters the Heating Value, the Real Relative 

Density, and all applicable components mole %. 

➢ XML Import - The “XML Input” screen is an option displayed when “XML Input” 

is selected as the “Fixed Analysis Data Setup” option. The “XML Input” screen 

is used when you have an XML analysis file from an NGC such as the Totalflow 

Portable NGC. The file must be named "tffluidAnalysisResult.xml" and reside 

in the folder "xmldata" which will be a sub-folder in PCCU's main directory. If 

PCCU was connected to the NGC and the NGC was configured to output the 

XML file, the "xmldata" folder will be created automatically when PCCU 

receives the file. If you receive the file via other methods such as a USB drive 

etc., you will need to create the "xmldata" folder under the PCCU directory 

and copy the file there. If the XML file is available when entering the “XML 

Input” screen, the “New Value” column as shown below is populated with the 

file's component data. The “Current” column will display the measurement 

tube's current values. 

 

 



 

 
 

 
 

 

53 of 106 
 

Analysis/Live Analysis Data 
 

The information on this screen is read only. It will list the time of the last live analysis as well 

as the results of that analysis.  

 

 
 

Analysis/Therms Setup 

 

Therms setup configures the system to utilize the correct sample stream from a chromatograph and 

provide it to the AGA3 measurement application. 
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• Attached to Stream # - Select the correct Stream number that the attached GC is 

analyzing.  

➢ None, 1, 2, 3, or 4 

 

• Stream ID –This field is optional in “enhanced mode”. It is a required field in the “non-

enhanced” applications when the analysis QTRs were stored in a separate Analysis Trend 

File (in this case it was a user entered 4-digit number). Not needed when analysis is 

logged in the measurement applications QTRs. 

 

• Analyzer Modbus ID or Btu Stream Unit Number - This field is optional in “enhanced 

mode”. It is a required field in the “non-enhanced” applications when the analysis QTRs 

were stored in a separate Analysis Trend File (in this case it was the Modbus address of 

the GC). Not needed when analysis is logged in the measurement applications QTRs. 

 

• Stream Source App - Enter the application number of the application providing the 

analysis information. This can be a Therms Master, Therms Slave or a Btu Stream 

application. A Btu Stream application only applies to a Totalflow NGC. A communications 

application such as a Therms Master performs the communications to the physical 

analyzer. This application contains the most current analysis information. It may contain 

multiple streams of data from an analyzer. The setup on this tab, identifies which flow 

computer application is the Therms or BTU application and the “Attached to Stream #” 

selection above, identifies which stream number and data to retrieve. 

 

In the example below, the analysis will be obtained from a Therms/BTU app that is 

enabled and functional in the Flow Computers application slot # 46. The analysis will be 

retrieved from Stream 1. Those value will be logged and averaged as configured by the 

user in the “Analysis Setup” tab of the “enhanced” AGA3 or AGA7 measurement 

application. 

 

 
 

 

 

Digital Outputs/Digital Output 1/Digital Output 2 

 
Depending on the model of flow computer, the number of Digital Output tabs may vary. 

However, each tab has identical information. 
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• Digital Output – User must enter the Totalflow register (app.array.register) of the 

appropriate Digital Output. 

 

• Volume Sampler Setpoint (MCF) – user entered field. The DO will activate each time 

the volume accumulates the user enter volume. This is used to activate a composite 

sampler to sample the stream proportional to flowrate. 

 

• Volume Sampler 1 (MCF) – read only. Shows the accumulated volume since previous 

DO action/reset. When the volume reaches the “Volume Sampler Setpoint (MCF),” 

the DO will trip, and the accumulator will reset. 

 

• Trip on Volume Sampler Setpoint – Yes/No. If set to “Yes,” the digital output will be 

tripped each time the Volume sampler reaches the Volume Sampler Setpoint and the 

volume sampler will be reset to zero. 

 

• Trip on DP LoLo – Yes/No. If “Yes,” the DO will trip when the differential pressure is 

below the LoLo alarm setpoint. 

 

• Trip on DP HiHi - Yes/No. If “Yes,” the DO will trip when the differential pressure is 

above the HiHi alarm setpoint. 

 

• Trip on SP LoLo – Yes/No. If “Yes,” the DO will trip when the flowing pressure is 

below the LoLo alarm setpoint. 

 

• Trip on SP HiHi - Yes/No. If “Yes,” the DO will trip when the flowing pressure is above 

the HiHi alarm setpoint. 

 

• Trip on TF LoLo – Yes/No. If “Yes,” the DO will trip when the flowing temperature is 

below the LoLo alarm setpoint. 

 

• Trip on TF HiHi - Yes/No. If “Yes,” the DO will trip when the flowing temperature is 

above the HiHi alarm setpoint. 

 

• Trip on FR LoLo – Yes/No. If “Yes,” the DO will trip when the flow rate is below the 

LoLo alarm setpoint. 

 

• Trip on FR HiHi - Yes/No. If “Yes,” the DO will trip when the flow rate is above the 

HiHi alarm setpoint. 

 

• Trip on Charger Low - Yes/No. If “Yes,” the DO will trip when the Charger voltage is 

below the low charger limit. 
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• Trip on Digital Input - Yes/No. If “Yes,” the DO will trip when the user assigned 

Digital Input is active. 

 

• Digital Input – User assigned input register (app.array.register) for one of the DIs. If 

the assigned DI closes, it will trip the assigned Digital Output. Example: a high-level 

switch may activate the DI at a certain level. When the DI is active, it in turn activates 

the assigned DO which may cause an alarm to go off or light to flash. 

 

• DO Action – Normally Open or Normally Closed. This selection determines the state 

of the DO when there are not ANY active conditions. User can select if the DO is 

normally open or normally closed. 

 

• Auto Reset – Yes/No. If the selection is “Yes,” the DO will change states once the 

active state becomes inactive. If the selection is “No,” the DO will remain in its active 

state until some outside action or logic resets the state. 

 

• Auto Reset Delay (Secs) – user entered field. If Auto Reset is “Yes,” the DO will remain 

in its active state for the number of seconds entered in this field. 

 

• Current State – Read only.  Shows the current state of the DO. 

 

• Manual Operation – Selections are Clear/Trip. This allows the user to manually 

activate the DO or to Clear the DO and have it return to its normal state if Auto Reset 

is not enabled. 

 

RS and No Flow/Setup 
 

This tab allows the user to configure a Digital Input to generate a “Remote Sense” alarm bit 

and/or cause the current measurement application to go to a “No Flow” state. An example 

of when this may be used: the same primary meter and sensors measure quantity from two 

separate parties or may be a bi-directional meter run. The flow can only be to one party and 

logged to one AGA7 measurement application at a time. Two measurement applications 

are enabled. A switch is on the valve that changes the flow from one party to the other. Both 

measurement applications use the exact same inputs. Based on the configuration of this 

tab, if the switch on the valve is in the open position, this specific meter will show the flow. 

If the switch changes position, it will show “no flow”. The second measurement application 

would be configured similarly but require the DI action to be setup the opposite. One would 

have No Flow when DI is closed, the other would have No Flow when the DI is open, yet both 

AGA7 applications (tubes) would be sharing common SP and Temperature sensors. 

 

• Digital Input – user defined register (app.array.register) of the digital input to be 

used for logic 

• DI Action  

➢ Disabled – no logic will be performed 
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➢ RS and No Flow on closed contact – If DI is in closed state, the application will 

go to a “no flow” state, even if the flow inputs indicate flow and generate a 

“remote sense” and a “no flow” alarm. 

➢ RS and No Flow on open contact - If DI is in open state, the application will go 

to a “no flow” state, even if the flow inputs indicate flow and generate a 

“remote sense” and a “no flow” alarm. 

➢ RS on closed contact - If DI is in closed state, the application will generate a 

“remote sense” alarm. 

➢ RS on open contact - If DI is in open state, the application will generate a 

“remote sense” alarm. 

 

• Flow State – This is a read only field that will indicate the status of the measurement 

application based on the selections above. 

 

Adv Setup 

 
• Input Type – The selection chosen will be reflected in characteristics reports as well 

as modifying the wording for the pulse/flow rate register input. Options specific to 

the Input Type will be shown after selecting the applicable Input Type. 

➢ Synchronous Pulse – selection when the input is a pulse from a mechanical 

primary such as turbine or PD meter 

➢ Manufactured Pulse – Works the same as Synchronous but will reflect 

“Manufactured Pulse” in the characteristics. An example of this is an 

ultrasonic meter when it provides a pulse output. 

 

When either of the Pulse Input Types is selected, 3 fields will be shown below 

the topic “Pulse Input: 

▪ Input Register – User enters the Totalflow register (app.array.register) 

where the Pulse input (DI/PI) is obtained 

▪ No Flow Cutoff (per Flow Period) – user enters the number of pulses 

that if accumulated during the user defined Flow Period, are 

considered as “No Flow” 

▪ Flow Period – user entered value in seconds. If during this period, the 

number of pulses accumulate is equal to or less than the user entered 

value for “No Flow Cutoff”, the pulses will not be counted and 

considered as “no flow” 

➢ Flow rate – This is a new feature. When selected, any reference to K-factor(s) 

will not be seen. The setup screen changes and provides the following: 

▪ Input register – User enters the Totalflow register (app.array.register) 

where the input flow rate is. May be a register from an MRB using 

Modbus.  
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▪ Volume Unit – User selects what unit of measure the input register 

represents. It is expected to be the uncorrected flowrate or “actual” 

flow rate. 

▪ Rate Unit – User selects if the flow rate represents volume per hour, 

per day or per second. 

▪ No Flow Cutoff (per flow period) – User entered value in ACF… If 

volume is less than the user entered value over the user selected Flow 

Period, the application will consider it as “no flow.” 

▪ Flow Period – User entered period in seconds. The time period is used 

to determine if the value accumulated over this period is true flow or 

should be considered “no flow”. Works with the No Flow Cutoff value. 

➢ Accumulator – this is a new feature. When selected, any reference to K-

factor(s) will not be shown. The flow computer will check the value in the 

“Input Register” (app.array.register) and subtract the previous value from the 

current value to determine the accumulated volume. An example for this use 

is a serial connection to a smart primary meter such as an Ultrasonic meter. 

The Modbus connection can read the meter’s accumulator value and store it 

in the Input Register. The EFM then reads the primary meter on a regular 1 

second interval and will calculate the difference between the current value 

and the previous. Communications could be down for a lengthy time period 

and when the next good value is obtained, no actual or uncorrected volume 

would be missing. The hourly log may be much larger than normal, but this 

may be a better option to the user than losing a flow rate or pulses for an 

extended period. 

▪ Input Register - user enters the Totalflow register (app.array.register) 

where the accumulator value is. May be a register from an MRB using 

Modbus. 

▪ Volume unit – is expected to be an uncorrected or actual volume unit. 

This must match the units that the primary meter accumulator is 

configured to. 

▪ No Flow Cutoff (per flow period) – user entered value in ACF… if 

volume is less than the user entered value over the user selected Flow 

Period, the application will consider it as “no flow.” 

▪ Flow Period – user entered period in seconds. The time period is used 

to determine if the value accumulated over this period is true flow or 

should be considered “no flow”. Works with the No Flow Cutoff value. 

 

 

K Factor/Setup 

 
This selection is ONLY available (new feature) IF the user selected the Input Type to be 

either Synchronous or Manufactured Pulse in the Adv Setup. The default will show one K 

Factor. 
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• Number of K Factors – user selectable from 1 to 12. When more than 1 K Factor is 

selected, the user will enter the appropriate K Factor for the various frequencies as 

applicable. 

 

 
 

 

• Method of Interpolating K Factors – This only applies when multiple K Factors are 

implemented. It determines what value is used for K Factor when the pulse 

frequency is between 2 of the entered values.  

➢ Linear – default method. It will linearly extrapolate what the appropriate K 

Factor would be between any of the entered frequency points. In the example 

above, a frequency of 5000 would have a calculated K Factor of 1.000125. If 

you were to plot the K Factors, there would be straight lines between the K 

Factor points, and depending on the frequency, the K Factor would be 

interpolated and “fit on the plot” between the 2 K Factors. 

➢ Step/Range – With this method the K Factor used in calculation will always 

be one of the user entered K Factors. There will be no Interpolation. From 0 

to half way between the 1st and 2nd K Factor, the 1st K Factor will be used. From 

half way between the 2nd K Factor to half way between the 2nd and 3rd K Factor, 

the 2nd K Factor will be used and so on…… If you were to plot the K Factors, 

the plot would look like steps. 
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• K Factor Type 

➢ Quantity/Pulse – how much volume does each pulse represent 

➢ Pulse/Quantity – how many pulses for each volume unit 

 

The PCCU screen will also show to the user what the last seconds K Factor was that was 

used in calculations as well as the last second’s frequency or number of counts in last 

second. This can be helpful when multiple K Factors are used to verify that the K Factor is 

changing as expected based on the multiple points and flow rates. 

 

Meter Factor/Setup 

 

(New feature) By default the Meter Factor will always be “1”. This section works almost 

identically as to how the K Factor section functions. The main difference is that K Factors 

are always (only) used to convert a pulse to a volume or mass. The meter factors are 

designed to “adjust or correct” a volume to a corrected volume as a result of comparison 

to a “certified” standard or flow test. 

 

 
 

• Number of Meter Factors – user selectable from 1 to 12. When more than 1 Meter 

Factor is selected, the user will enter the appropriate Meter Factor for the various 

flow rates as applicable. 

 

• Method of Interpolating Meter Factors – This only applies when multiple Meter 

Factors are implemented. It determines what value is used for Meter Factor when 

the uncorrected flow rate is between 2 of the entered values.  

➢ Linear – default method. It will linearly extrapolate what the appropriate 

Meter Factor would be between any of the entered flow rate points. In the 

example below, an acf/Hour flow rate of 250 acf/Hour would have a 

calculated Meter Factor of 1.0015. If you were to plot the Meter Factors, there 

would be straight lines between the Meter Factor points, and depending on 

the flow rate, the Meter Factor would be interpolated and “fit on the plot” 

between the 2 Meter Factors. 

➢ Step/Range – With this method the Meter Factor used in calculation will 

always be one of the user entered Meter Factors. No Interpolation will be 

performed. From 0 to half way between the 1st and 2nd Meter Factor, the 1st 
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Meter Factor will be used. From half way between the 1st and 2nd Meter Factor 

to half way between the 2nd and 3rd Meter Factor, the 2nd Meter Factor will be 

used and so on…… If you were to plot the Meter Factors, the plot would look 

like steps. 

 
 

It is important to note that the Meter Factor is always multiplied against the 

uncorrected flowrate or volume. In the example above, the flow rate is in ACF/Hour. 

This is selectable, and the Meter Factor setup will change based on the user’s 

selection for flow rate under the Adv Setup section. 
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Linear Liquid Measurement Application 
 

The linear liquid measurement application uses the calculations from API Chapter 11 to 

calculate liquid volume. The application uses API 11 Physical Properties Data, Section 1 – for 

Temperature and Pressure Volume Correction Factors for Generalized Crude Oils, Refined 

Products, and Lubricating Oils. When Light Hydrocarbons is the selected product, the 

application uses API 11.2.4 for temperature correction and API 11.2.2 for pressure correction.  

Equilibrium vapor pressure is calculated in the application using API 11.2.5 (TP-15) when 

Light Hydrocarbons is selected. The application also supports water calculations using API 

11.4.1 for pressure and temperature correction factors. There is a wide selection of units of 

volume or mass if the input is proportional to a pulse as well as a wide selection of units 

(volume or mass) and time intervals if the input is a flowrate. Examples are: lbs/sec, 

tons/day, gal/hr, bbl/day, etc. 

 

The application is versatile and can support inputs from linear pulse meters or a digital 

MODBUS flowrate input from a smart primary meter if desired. The application supports 

either a mass input or an indicated volume input and will calculate mass if a volume input 

and calculate volumes if a mass input. The application supports multiple K Factors as well 

as multiple Meter Factors. Density can either be a live input from an analog input or a digital 

MODBUS input or a user entered fixed value at base conditions. Multiple units are available 

for Density inputs and logging. The application does not support type 3 calculations which 

are required when the Observed conditions are different than the Flowing conditions. As a 

result, the live Observed Density and Flowing density must be at the same conditions of 

pressure and temperature. The application is ideal for Coriolis liquid measurement, 

although other primary meters such as turbines, Ultrasonics, or PD meters can also be used 

if the observed and flowing conditions are considered the same. The application does not 

support user defined “batching tickets”, however a full audit trail is supported which 

includes user defined log period or QTRs (default is hourly) as well as daily QTRs, event 

records, alarm logs, and characteristics report which identifies the applications 

parameters. The QTRs will log opening and closing date/time, pulses or primary meter 

output if volume/mass, flowing pressure, flowing temperature, Indicated Volume, Gross 

Standard Volume, Net Standard Volume, Opening IV, Closing IV, Mass, Ctl, Cpl, Base Density, 

Line Density, Average Frequency, S&W Correction factor, S&W Volume, Shrinkage factor, 

Stock Tank Volume,  Drive Gain (if a Coriolis), Observed Density, Observed Pressure, 

Observed Temperature, Average Meter Factor, flow time in seconds, and analysis as 

optional. 

 

All averages in the QTRs are flow weighted averages, not only the pressure and 

temperature. (if the primary is a Coriolis and the user has selected to log Drive Gain, the log 

value is selectable as linear averaged, or flow weighted averaged) 
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Setup/General 

 
• Device/APP ID – Field for user to enter a unique identification number for the 

measurement location. This is a 10-character, alpha/numeric field. Usually this ID would 

be used to identify the specific location throughout the customers accounting system. 

 

• Tube Description – Field for user to enter unique location or description for the meter 

location. This is a 25-character alpha/numeric field. 

 

• Facility Measurement Point – (new feature - optional) field for the user to enter a unique 

measurement point identifier. This may be used to enter the BLM FMP number, for 

example.  This is an alpha numeric field (40 + characters) and if a number is entered, it 

will appear in the header of every associated report. 

 

• Company Name – (new feature - optional) Field where the user can enter a company 

name. Either operator or buyer, etc. This value will also be shown in the header on all 

associated reports. 

 

• Enhanced Mode – Enabled. (new feature) Once this feature is Enabled, it cannot be “dis-

abled.”  To “disable” the user is required to delete the measurement application and re-

enable the application. 

 

• Primary Meter Type – (new feature) User selectable and informational only. This will be 

reflected on reports. 

➢ Turbine 

➢ Ultrasonic 

➢ Coriolis – When Coriolis is selected, the user is given the option of including Drive 

Gain in the application’s QTRs. The user will need to enter the 

“app.array.register” where the value can be obtained. The user can also select the 

averaging method. 

▪ Drive Gain Monitor/Log in QTRs (Disabled/Enabled) 

▪ If Enabled 

• Drive Gain Source Register (0.0.0) – user will need to enter the 

register where the Drive Gain value may be obtained 

• Drive Gain Average Method – Flow Weighted or Linear. This defines 

how the Drive Gain values are logged. 

➢ PD 

➢ Other 

 

• Contract Hour – User entered field to determine the hour of the day that daily volumes 

begin. 
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• Vol Calc Period – 1 second and cannot be changed by the user. Full API 11 calculations 

are performed every second. 

 

• Log Period – User can select the length of the QTRs (Quantity Transaction Records) 

➢ 1 minute 

➢ 2 minutes 

➢ 5 minutes 

➢ 10 minutes 

➢ 20 minutes 

➢ 30 minutes 

➢ 60 minutes (default) 

 

• Flow Period (Seconds) – For this application, it is always 1 second and not user 

changeable. 

 

• Calculation Type – This is a calculation type identifier and this application is strictly for 

linear liquid measurement (mass or volume) and is identified as “API Liquid”. The 

application uses the calculations in API 11. 

 

• Extended Calculations – Each liquid product type has specific boundaries (pressure, 

temperature and density) in which the calculations perform as specified within the API 

11.1 standard. The options specify how the application should calculate if the 

boundaries are exceeded. 

➢ Enabled – If pressure, temperature or density limits are exceeded, the application 

will continue using the live values and using the constants for the applicable 

liquid and calculate as best the equations can. An event or alarm will be 

generated. 

➢ Disabled – If pressure, temperature or density limits are exceeded, the 

application will continue to use the last value as a fixed value (this could be 

pressure, temperature or density) until the variable returns to limits of the 

product and application. Example: Crude Oil boundaries for density are from 

100.0 to -10.0 API Gravity (610.6 to 1163.5 kg/m3) at base conditions. If the 

density drops to 605 kg/m3, the application will stop at 610.6 and continue to 

use 610.6 until the density increases back above 610.6 where the application will 

again use the “live density” if it remains within the Crude Oil boundaries. The 

same happens if pressure or temperature boundaries are exceeded. An event or 

alarm will be generated. 

 

• Ticket Number – User enterable field (optional) 

 

• Meter Body Serial Number – User enterable field (optional).  Primary meter serial 

number may be entered and will be reflected on Characteristics reports. 
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• Meter Internals Serial Number - User enterable field (optional).  Primary meter internal 

parts such as turbine assembly serial number may be entered and will be reflected on 

Characteristics reports. 

 

• Hold Time Out (Seconds) – Default value is 3600. User may change the value. All 

measurement applications will place input values for SP and Temperature (as 

applicable) into a “Hold” state when entering calibration. This allows the flow computer 

to continue calculating with “best known” or most recent values. When calibration mode 

is exited, the input values used in the calculations return to “live” values. In the event an 

unexpected break in communications occurs during a calibration, the hold values will 

automatically return to “live” values when this time out value is exceeded. 

 

 
 

Setup/Liquid 
 

• Liquid Type – User selectable product type. User must select the appropriate Liquid 

type for correct calculations 

➢ Crude Oil (density limits of 610.6 kg/m3 (.61120 RD or 100.0 API) to 1163.5 kg/m3 (1.16464 RD or -10.0 

API) 
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➢ Fuel Oil (density limits of 838.3127 kg/m3 (.83914 RD or 37.1 API) to 1163.5 kg/m3 (1.16464 RD or -10.0 

API) 
➢ Jet Fuel (density limits of 787.5195 kg/m3 (.798830 RD or 48.0 API) to less than 838.3127 kg/m3 (.83914 

RD or 37.1 API) 
➢ Transition/Diesel (density limits of 770.3520 kg/m3 (.77111 RD or 52.0 API) to less than 787.5195 

kg/m3 (.78830 RD or 48.0 API) 
➢ Gasoline (density limits of 610.6 kg/m3 (.61120 RD or 100.0 API) to less than 770.3520 kg/m3 (.77111 RD 

or 52.0 API) 
➢ Lube Oil (density limits of 800.9 kg/m3 (.80169 RD or 45.0 API) to 1163.5 kg/m3 (1.16464 RD or -10.0 API) 

➢ Special Applications – user entered alpha 60 is required and NOT calculated 

➢ Water – uses API 11.4.1 for Cpl and Ctl 

➢ Light Hydros – Equilibrium vapor pressure will be calculated. API 11.2.4 is used 

for Ctl and API 11.2.2 for Cpl. EVP is calculated using API 11.2.5 (TP-15)  
 

• User Entered EVP – currently this is not applicable for any of the products. EVP 

(Equilibrium vapor pressure) for Light Hydrocarbons will be automatically 

calculated. This field is not utilized when shown. 

 

• Sediment and Water Type  

➢ User Entered – Default selection 

➢ Measured – Select this option IF a live S&W input is available and to be used 

to calculate the Net Standard Volume and S&W volume. If “measured” is 

selected, another field will appear where the user can enter the Totalflow 

register (app.array.register) where the value may be obtained. This value 

MUST be in percent. 

 

• Sediment and Water Percentage – User enterable field. Example: ½% should be 

entered as 0.5. 

 

• Use Shrinkage Factor/Stock Tank Volume – No/Yes. The default value is No. If the 

user selects “Yes”, additional options are available and the Shrinkage factor and 

resulting Stock Tank Volume will be logged in the QTRs. 

➢ Shrinkage Factor Type  

▪  User Entered  

• User Entered Shrinkage Percentage – if the user wants a 9% 

shrinkage, they would enter “9.0”. The NSV will be reduced by 

this percentage and the resulting volume will be logged as 

“Stock Tank Volume” 

▪ Measured 

• Shrinkage Input Register (%) (0.0.0) – the user would enter the 

“app.array.register” where a measured value might be located. 

The value in this register is assumed to be reflected in 

percentage. A value of “9.0” would shrink the NSV by 9 percent. 

The order of calculations and factors is: 

IV * Ctl * Cpl = ISV 
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ISV * MF = GSV 

GSV * S&W factor = NSV 

NSV * Shrinkage factor = Stock Tank Volume 

 

• Thermal Expansion Factor Type (Alpha60)  

➢ Calculated – Default setting. This should be left at default unless the user 

knows a “better value” or the product is “Special Applications.” 

➢ User Entered – Meant to be used if the product type is “Special Applications,” 

the user will need to know what the Alpha 60 value should be. 

 

• User Entered Thermal Expansion Factor (Alpha60) – User will have to know the value 

and enter it in this field if the Product Type is “Special Applications.” 

 

• Density Type  

➢ User Entered – User should use this option IF they do not have a live density 

input and they know the Density of the Product at BASE CONDITIONS. The 

“Flowing Density” option is not recommended. The application will work, but 

a user entered density is normally obtained from a sample and calculated at 

Base Conditions, not flowing. When this option is selected, a field is available 

to manually enter the density in the correct units. 

▪ Raw User Entered Density/Gravity – The user must manually enter the 

density value. Verify the units shown are appropriate or change in 

Selectable Units Setup. 

➢ Measured – This option will also show a TotalFlow register 

(app.array.register) field. The user will need to enter in the correct Totalflow 

register (app.array.register) value where the live density may be obtained. 

Verify that it is in the same units as reflected in the application. 

▪ Liquid Density Input – The user will need to know the Totalflow 

register (app.array.register) where this value may be obtained. 

 

• Density Meter Factor – IF the measured Density has been “proven” and found that 

the measured density is to be corrected, a Density Meter Factor may be calculated. 

➢ That factor would be entered in this field IF applicable. If not, leave at the 

default value of “1.” 

 

• Use Temp Correction Factor (Ctl) – Normally this would be left at “Yes” so that the 

volume would be corrected due to temperature effect.  

 

• Temp Correction Factor Type (Ctl) – Calculated (default) or User Entered 

➢  Calculated - any value in the User Entered Temp Correction Factor field will 

be ignored. For Crude oils, API 11.1 is used. For Light Hydrocarbons, API 11.2.4 

is used. 

➢ User Entered Temp Correction Factor (Ctl) – If selection above is “User 

Entered,” the user must enter the appropriate factor in this field. 
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• Use Pressure Correction Factor (Cpl) – Normally this would be left at “Yes” so that 

the volume would be corrected due to pressure effect. 

 

• Pressure Correction Factor Type (Cpl) – Calculated (default) or User Entered 

➢ Calculated - any value in the User Entered Pressure Correction Factor field will 

be ignored. For Crude oils, API 11.1 is used. For Light Hydrocarbons, API 11.2.2 

is used. 

➢ User Entered Pressure Correction Factor (Cpl) – If selection above is “User 

Entered,” the user must enter the appropriate factor in this field.  

 

• Base Pressure – 1 ATM (14.696 psia) or 0 psig. Liquid is calculated at “0” psig. This 

field is not user changeable. 

 

• Base Temperature – This field is not user changeable.  60°F 
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Setup/Constants 

 
• Barometric Pressure Type – new feature (will be in Characteristics report and log an 

event when changed) 

➢ User Entered – This is the default …. User enters the barometric pressure. 

➢ Calculated Per NASA-TM-X-74335 – This uses the user entered Elevation (feet) 

to calculate the theoretical barometric pressure for that specific elevation. 

This is one of the BLM approved methods to obtain “Barometric Pressure.”  

 

• Location Elevation – (new feature) User entered value and is required if user 

chooses to “calculate” the barometric pressure.  

 

• Barometric Pressure – User entered value if “User Entered” is selected or the field 

will be calculated if “Calculated per NASA-TM-X-74335” is selected. 

 

• Pipe Diameter (ID) – inside pipe diameter in inches. Informational only and may be 

entered to show the size of meter or upstream piping. 

 

 
 

Setup/Fixed Values on Errors 

 
• Use User Entered Flowing Pressure on Error – default is “No” 

 

• User Entered Flowing Pressure Value – This is a user entered field.  IF the user 

selects “Yes” above, this value will be used in calculations IF either the High or Low-

pressure values shown below are exceeded. 

 

• Flowing Pressure High Error – If the user selects “Yes” above, and this value is 

exceeded, the calculations will use the “User Entered Flowing Pressure Value” until 

the pressure drops below the High Error value. 
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• Flowing Pressure Low Error – If the user selects “Yes” above, and pressure drops 

below this value, the calculations will use the “User Entered Flowing Pressure Value” 

until the pressure goes above the Low Error value. 

 

• Use User Entered Flowing Temp on Error – Default is “No” 

 

• User Entered Flowing Temp Value – This is a user entered field.  IF the user selects 

“Yes” above, this value will be used in calculations IF either the High or Low 

temperature values shown below are exceeded. 

 

• Flowing Temp High Error – If the user selects “Yes” above, and this value is exceeded, 

the calculations will use the “User Entered Flowing Temp Value” until the 

temperature drops below the High Error value. 

 

• Flowing Temp Low Error – If the user selects “Yes” above, and temperature drops 

below this value, the calculations will use the “User Entered Flowing Temp Value” 

until the temperature goes above the Low Error value. 

 

 
 

Setup/Commands 

 
• Reset Volume – Selecting “Yes” will result in resetting of the volume accumulators 

to “0”. 

 

• Reset Log Period – Selecting “Yes” will result in the ending of the current log period 

and day period and starting a new log period and day period. 
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• Set site code – User enterable field which will result in the value entered, being 

logged in the Events log. May be used to indicate some user defined action occurred 

at the location. Informational only. 

 

 
 

 

Setup/Log Capacity 
 

• Maximum # Daily Records - Enter the maximum number of Daily Records that the 

device is to store. The default is 50. A “Reset Log Period” will end a day record and 

begin a new one. Each reset will use an additional “daily” record. 

 

• Maximum # Log Period Records - Enter the maximum number of Log Period Records 

that the device is to store. The default of 970 is recommended. 970 allows for 40 

days of hourly records. One Log Period Record is used no matter what the Log Period 

time. A “Reset Log Period” will end a log record and begin a new one. Each reset will 

use an additional log record. 

 

• Maximum # Event Records – (default is 200) Enter the maximum number of Event 

Records that the device is to store. Any change to the flow computer that may affect 

the calculations will create an event record. 

 

• Maximum # Alarm Logs – (default is 200) (new feature) many of the alarms can be 

“enabled” for logging. If an alarm is “enabled for logging” and the alarm is triggered 

or when the alarm clears, an alarm will be logged. This log is user selectable to be 

included in the standard collection or not be collected. 
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Setup/Current Values 

 
This tab allows the user to see current input values as well as various accumulators for 

Today, Yesterday, total accumulators and a few Last Calculated Values. 
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Setup/Last Calc Values and Last Calc Values – Doubles 

 
The two tabs provide basically the same information. The Doubles tab provides the user 

the values at a much higher resolution (more decimals that are significant) and may be used 

to verify more precisely the flow computers calculations. 

 

Both tabs provide information and calculated results from the last second’s calculations. 

They also show if the calculations had an error or if multiple iterations during calculations 

did not converge. This may occur if the product properties of pressure, temperature or 

density exceed parameters of the applications calculations. 

 

The screenshot below is of a Light Hydrocarbon. Notice that the Equilibrium Vapor pressure 

is calculated and reflected near the bottom of the screenshot. 
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Setup/Last Log Period Accums (new feature) 

 
This tab is provided IF the user chose to log fixed analysis information. The application has 

the ability to use either the Volume % or the Mass % of each component and using a FIXED 

analysis, calculate either the volume % or the mass % of each component for the current 

day and previous day and reflect those values on this tab. 
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Setup/Test EVP Calc per TP-15 (new feature) 

 
This tab is provided so the user can enter fixed parameters to verify that the ABB EFM is 

calculating the EVP correctly for Light Hydrocarbons. The only density unit supported on 

this tab is Relative Density. 

 

• Test Relative Density – user enterable field to enter a “test” density. Value must be 

in Relative Density units 

• Test Temperature – user enterable field to enter a “test” flowing temperature value. 

• Calc EVP – the user must enter a “1” and click the Send button to force the application 

to perform a single point EVP calculation using the Relative Density and 

Temperature that the user entered.  

• Equilibrium Vapor Pressure – this field will show the calculated EVP with the user 

entered inputs. 

• Vapor Pressure Error – if the user entered values above or below the limits of TP 15, 

and error will be shown in this field. A description of the error will be shown. 
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Alarms/Alarm Setup 

 
(New feature) This is a new tab and requires the user to enter set point values and “enable” 

alarming. The older “Limits” tab has been replaced with the “Alarm Setup” tab. Log reports 

and daily reports still have the traditional alarm “X” s when those alarms occur. Such as 

Temperature Error (TE), zero flow (ZF), low lithium (LL), remote sense (RS), Pressure High 

(AH), etc. The traditional alarms have only had a low and high alarm for SP, Temp, Flow rate, 

etc. The new alarm setup has LoLo, Lo, Hi, and HiHi alarms. As a result, the new HiHi settings 

will be the alarm settings that trigger the traditional Hi “X” alarms and the new LoLo 

settings will be the alarm settings that trigger the traditional Lo “X” alarms. 

 

Several fields in this section require the user to enter the appropriate information. We 

currently do not have the ability to automatically know the SP sensor URL (Upper Range 

Limit) of all the possible sensors that may be utilized. As a result, the user is required to fill 

in these values for the URL alarming to work correctly. The Totalflow SP sensors are factory 

characterized to 115% of URL. If any URL value is exceeded, it will generate an alarm and 

another when it has “cleared”. The URL and Calibrated Span alarms cannot be disabled. 

 

Static Pressure 

• Flowing Pressure (PF) – This field will reflect the current PF value (Read only) 

 

• PF URL – Requires the user to enter the URL of the static pressure sensor. When this 

value is exceeded, an alarm will be generated AND when the value exceeds 115% of 

the URL, the “live value” used in calculations will be clipped. Example: 1000 psia URL 

will not exceed 1150 psia… Once the pressure exceeds exactly 1150 psia, the 

calculations will continue to use and log no value higher than 1150 psia. When the 

pressure drops below 1150 psia, the application will again use the live value.  

 

• PF Calibrated Span – This value will be the same as the user entered URL value UNTIL 

the sensor is calibrated. Once the sensor is calibrated, this field will reflect the 

highest calibration point value. If this value is exceeded, an alarm will be generated. 

(this is a BLM requirement) 
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The user has the option to Enable the Alarm as well as Enable Logging of these alarms. If 

Logging is not enabled, the alarms will still activate, and a SCADA system can “see” the 

alarm condition by accessing the applicable register. 

 

• PF Lo Lo Alarm – lowest pressure where an alarm would be generated (also triggers 

the Lo “X” alarm included in QTR reports). Any value less than this value will activate 

the alarm. 

 

• PF Lo Alarm – medium low pressure where an alarm would be generated. Any value 

less than this value will activate the alarm. 

 

• PF Hi Alarm – medium high pressure where an alarm would be generated. Any value 

greater than this value will activate the alarm. 

 

• PF Hi Hi Alarm – highest user defined pressure alarm which would be generated (also 

triggers the Hi “X” alarm included in QTR reports). Any value greater than this value 

will activate the alarm. 

 

• PF Alarm GROUP (LoLo, Lo, Hi, HiHi) – This “group function” simply enables/disables 

all the SP alarms with a single selection. 

➢ Enable Alarm – Yes/No 

➢ Enable Logging – Yes/No 

 

• PF Alarm Setpoint Time to Activate (seconds) – user entered field. Alarm must be 

active for this number of seconds before generating an alarm. 

 

• PF Alarm Setpoint Time to Clear (seconds) – user entered field. Alarm must be 

inactive for this number of seconds before the alarm clears. 

 

• PF Deadband Units to Clear (units of measure) - user entered field. Alarm must 

exceed setpoint to activate the alarm. The live value must drop below a HiHi or Hi 

setpoint by this number of units before generating a “clear” alarm. LoLo and Lo 

alarms will activate when the live values drop to setpoint and the alarm will clear 

when the live value EXCEEDs the setpoint by this value. 

 

One or both above “deadbands” may be used. “0” basically disables the “deadband” or 

“deadbands”. 

 

Temperature 

The user has the option to Enable the Alarm as well as Enable Logging of these alarms. If 

Logging is not enabled, the alarms will still activate, and a SCADA system can “see” the 

alarm condition by accessing the applicable register. 



 

 
 

 
 

 

79 of 106 
 

• TF Lo Lo Alarm – lowest flowing temperature where an alarm would be generated 

(also triggers the Lo “X” alarm included in QTR reports). Any value less than this value 

will activate the alarm. 

 

• TF Lo Alarm – medium low flowing temperature where an alarm would be generated.  

Any value less than this value will activate the alarm. 

 

• TF Hi Alarm – medium high flowing temperature where an alarm would be 

generated. Any value greater than this value will activate the alarm. 

 

• TF Hi Hi Alarm – highest user defined temperature alarm which would be generated 

(also triggers the Hi “X” alarm included in QTR reports). Any value greater than this 

value will activate the alarm. 

 

• TF Alarm GROUP (LoLo, Lo, Hi, HiHi) – This “group function” simply enables/disables 

all the TF alarms with a single selection. 

➢ Enable Alarm – Yes/No 

➢ Enable Logging – Yes/No 

 

• TF Alarm Setpoint Time to Activate (seconds) – user entered field. Alarm must be 

active for this number of seconds before generating an alarm. 

 

• TF Alarm Setpoint Time to Clear (seconds) – user entered field. Alarm must be 

inactive for this number of seconds before the alarm clears. 

 

• TF Deadband Units to Clear (units of measure) - user entered field. Alarm must 

exceed the setpoint to activate the alarm. The live value must drop below a HiHi or 

Hi setpoint by this number of units before generating a “clear” alarm. LoLo and Lo 

alarms will activate when the live values drop to the setpoint and the alarm will clear 

when the live value EXCEEDs setpoint by this value. 

 

One or both above “deadbands” may be used. “0” basically disables the “deadband” or 

“deadbands”. 

 

 

 

Indicated Volume Flow Rate 

The user has the option to Enable the Alarm as well as Enable Logging of these alarms. If 

Logging is not enabled, the alarms will still activate, and a SCADA system can “see” the 

alarm condition by accessing the applicable register. 

• IV FR Lo Lo Alarm – lowest IV flow rate where an alarm would be generated. Any value 

less than this value will activate the alarm. 
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• IV FR Lo Alarm – medium low IV flow rate where an alarm would be generated. Any 

value less than this value will activate the alarm. 

 

• IV FR Hi Alarm – medium high IV flow rate where an alarm would be generated. Any 

value greater than this value will activate the alarm. 

 

• IV FR Hi Hi Alarm – highest user defined IV flow rate alarm which would be generated. 

Any value greater than this value will activate the alarm. 

 

• IV FR Alarm GROUP (LoLo, Lo, Hi, HiHi) – This “group function” simply 

enables/disables all the IV FR alarms with a single selection. 

➢ Enable Alarm – Yes/No 

➢ Enable Logging – Yes/No 

 

• IV FR Alarm Setpoint Time to Activate (seconds) – user entered field. Alarm must 

be active for this number of seconds before generating an alarm. 

 

• IV FR Alarm Setpoint Time to Clear (seconds) – user entered field. Alarm must be 

inactive for this number of seconds before the alarm clears.  

 

• IV FR Deadband Units to Clear (units of measure) - user entered field. Alarm must 

exceed the setpoint to activate the alarm. The live value must drop below a HiHi or 

Hi setpoint by this number of units before generating a “clear” alarm. LoLo and Lo 

alarms will activate when the live values drop to the setpoint and the alarm will clear 

when the live value EXCEEDs the setpoint by this value. 

 

One or both above “deadbands” may be used. “0” basically disables the “deadband” or 

“deadbands”. 

 

Mass Flow Rate 

The user has the option to Enable the Alarm as well as Enable Logging of these alarms. If 

Logging is not enabled, the alarms will still activate, and a SCADA system can “see” the 

alarm condition by accessing the applicable register. 

• Mass FR Lo Lo Alarm – lowest mass flow rate where an alarm would be generated. 

Any value less than this value will activate the alarm. 

 

• Mass FR Lo Alarm – medium low mass flow rate where an alarm would be generated. 

Any value less than this value will activate the alarm. 

 

• Mass FR Hi Alarm – medium high mass flow rate where an alarm would be generated. 

Any value greater than this value will activate the alarm. 

 

• Mass FR Hi Hi Alarm – highest user defined mass flow rate alarm which would be 

generated. Any value greater than this value will activate the alarm. 
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• Mass FR Alarm GROUP (LoLo, Lo, Hi, HiHi) – This “group function” simply 

enables/disables all the Mass FR alarms with a single selection. 

➢ Enable Alarm – Yes/No 

➢ Enable Logging – Yes/No 

 

• Mass FR Alarm Setpoint Time to Activate (seconds) – user entered field. Alarm must 

be active for this number of seconds before generating an alarm. 

 

• Mass FR Alarm Setpoint Time to Clear (seconds) – user entered field. Alarm must be 

inactive for this number of seconds before the alarm clears.  

 

• Mass FR Deadband Units to Clear (units of measure) - user entered field. Alarm 

must exceed the setpoint to activate the alarm. The live value must drop below a 

HiHi or Hi setpoint by this number of units before generating a “clear” alarm. LoLo 

and Lo alarms will activate when the live values drop to the setpoint and the alarm 

will clear when the live value EXCEEDs the setpoint by this value. 

 

One or both above “deadbands” may be used. “0” basically disables the “deadband” or 

“deadbands”. 

 

 

GSV Flow Rate (Gross Standard Volume) 

 

The user has the option to Enable the Alarm as well as Enable Logging of these alarms. If 

Logging is not enabled, the alarms will still activate, and a SCADA system can “see” the 

alarm condition by accessing the applicable register. 

• GSV FR Lo Lo Alarm – lowest GSV flow rate where an alarm would be generated. Any 

value less than this value will activate the alarm. 

 

• GSV FR Lo Alarm – medium low GSV flow rate where an alarm would be generated. 

Any value less than this value will activate the alarm. 

 

• GSV FR Hi Alarm – medium high GSV flow rate where an alarm would be generated. 

Any value greater than this value will activate the alarm. 

 

• GSV FR Hi Hi Alarm – highest user defined GSV flow rate alarm which would be 

generated. Any value greater than this value will activate the alarm. 

 

• GSV FR Alarm GROUP (LoLo, Lo, Hi, HiHi) – This “group function” simply 

enables/disables all the GSV FR alarms with a single selection. 

➢ Enable Alarm – Yes/No 

➢ Enable Logging – Yes/No 
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• GSV FR Alarm Setpoint Time to Activate (seconds) – user entered field. Alarm must 

be active for this number of seconds before generating an alarm. 

 

• GSV FR Alarm Setpoint Time to Clear (seconds) – user entered field. Alarm must be 

inactive for this number of seconds before the alarm clears.  

 

• GSV FR Deadband Units to Clear (units of measure) - user entered field. Alarm must 

exceed the setpoint to activate the alarm. The live value must drop below a HiHi or 

Hi setpoint by this number of units before generating a “clear” alarm. LoLo and Lo 

alarms will activate when the live values drop to the setpoint and the alarm will clear 

when the live value EXCEEDs the setpoint by this value. 

 

One or both above “deadbands” may be used. “0” basically disables the “deadband” or 

“deadbands”. 

 

Observed Density 

The user has the option to Enable the Alarm as well as Enable Logging of these alarms. If 

Logging is not enabled, the alarms will still activate, and a SCADA system can “see” the 

alarm condition by accessing the applicable register. 

• Obs Density Lo Lo Alarm – lowest observed density where an alarm would be 

generated. Any value less than this value will activate the alarm. 

• Obs Density Lo Alarm – medium low observed density where an alarm would be 

generated. Any value less than this value will activate the alarm. 

 

• Obs Density Hi Alarm – medium high observed density where an alarm would be 

generated. Any value greater than this value will activate the alarm. 

 

• Obs Density Hi Hi Alarm – highest user defined observed density alarm which would 

be generated. Any value greater than this value will activate the alarm. 

 

• Obs Density Alarm GROUP (LoLo, Lo, Hi, HiHi) – This “group function” simply 

enables/disables all the observed density alarms with a single selection. 

➢ Enable Alarm – Yes/No 

➢ Enable Logging – Yes/No 

 

• Obs Density Alarm Setpoint Time to Activate (seconds) – user entered field. Alarm 

must be active for this number of seconds before generating an alarm. 

 

• Obs Density Alarm Setpoint Time to Clear (seconds) – user entered field. Alarm 

must be inactive for this number of seconds before the alarm clears.  

 

• Obs Density Deadband Units to Clear (units of measure) - user entered field. Alarm 

must exceed the setpoint to activate the alarm. The live value must drop below a 

HiHi or Hi setpoint by this number of units before generating a “clear” alarm. LoLo 
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and Lo alarms will activate when the live values drop to the setpoint and the alarm 

will clear when the live value EXCEEDs the setpoint by this value. 

 

One or both above “deadbands” may be used. “0” basically disables the “deadband” or 

“deadbands”. 

 

Base Density 

The user has the option to Enable the Alarm as well as Enable Logging of these alarms. If 

Logging is not enabled, the alarms will still activate, and a SCADA system can “see” the 

alarm condition by accessing the applicable register. 

• Base Density Lo Lo Alarm – lowest base density where an alarm would be generated. 

Any value less than this value will activate the alarm. 

 

• Base Density Lo Alarm – medium low base density where an alarm would be 

generated. Any value less than this value will activate the alarm. 

 

• Base Density Hi Alarm – medium high base density where an alarm would be 

generated. Any value greater than this value will activate the alarm. 

 

• Base Density Hi Hi Alarm – highest user defined base density alarm which would be 

generated. Any value greater than this value will activate the alarm. 

• Base Density Alarm GROUP (LoLo, Lo, Hi, HiHi) – This “group function” simply 

enables/disables all the observed density alarms with a single selection. 

➢ Enable Alarm – Yes/No 

➢ Enable Logging – Yes/No 

 

• Base Density Alarm Setpoint Time to Activate (seconds) – user entered field. Alarm 

must be active for this number of seconds before generating an alarm. 

 

• Base Density Alarm Setpoint Time to Clear (seconds) – user entered field. Alarm 

must be inactive for this number of seconds before the alarm clears.  

 

• Base Density Deadband Units to Clear (units of measure) - user entered field. Alarm 

must exceed the setpoint to activate the alarm. The live value must drop below a 

HiHi or Hi setpoint by this number of units before generating a “clear” alarm. LoLo 

and Lo alarms will activate when the live values drop to the setpoint and the alarm 

will clear when the live value EXCEEDs the setpoint by this value. 

 

One or both above “deadbands” may be used. “0” basically disables the “deadband” or 

“deadbands”. 
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Units for Liquid application and alarms– changing of any units must be done at the 

“Selectable Units Setup” tab. This is shown when the highest level of the view tree at the 

left of the main PCCU screen is highlighted. 
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Digital Outputs 

 
Depending on the model of flow computer, the number of Digital Output tabs may vary. 

However, each tab has identical information. 

• Digital Output – user must enter the Totalflow register (app.array.register) of the 

appropriate Digital Output 

 

• Gross Volume Sampler Setpoint – user entered field. The DO will activate each time 

the GSV accumulates the user enter volume. This may be used to activate a 

composite sampler to sample the stream proportional to flowrate. 

 

• Gross Volume Sampler 1 – read only. Shows the accumulated volume since previous 

DO action/reset. When volume reaches the “Gross Volume Sampler Setpoint,” the 

DO will trip, and the accumulator will reset. 

 

• Trip on Gross Volume Sampler – Yes/No. Used to enable the sampler feature. 

 

• Trip on IV FR/Mass FR LoLo – Yes/No. If “Yes,” the DO will trip when the IV/Mass FR 

is below the LoLo alarm setpoint. 

 

• Trip on IV FR/Mass FR HiHi - Yes/No. If “Yes,” the DO will trip when the IV/Mass FR 

is above the HiHi alarm setpoint. 
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• Trip on PF LoLo – Yes/No. If “Yes,” the DO will trip when the flowing pressure is 

below the LoLo alarm setpoint. 

 

• Trip on PF HiHi - Yes/No. If “Yes,” the DO will trip when the flowing pressure is above 

the HiHi alarm setpoint. 

 

• Trip on TF LoLo – Yes/No. If “Yes,” the DO will trip when the flowing temperature is 

below the LoLo alarm setpoint. 

 

• Trip on TF HiHi - Yes/No. If “Yes,” the DO will trip when the flowing temperature is 

above the HiHi alarm setpoint. 

 

• Trip on GSV FR LoLo – Yes/No. If “Yes,” the DO will trip when the GSV FR is below the 

LoLo alarm setpoint. 

 

• Trip on GSV FR HiHi - Yes/No. If “Yes,” the DO will trip when the GSV FR is above the 

HiHi alarm setpoint. 

 

• Trip on Charger Low - Yes/No. If “Yes,” the DO will trip when the Charger voltage is 

below the low charger limit. 

 

• Trip on Digital Input - Yes/No. If “Yes,” the DO will trip when the user assigned 

Digital Input is active. 

 

• Digital Input – user assigned input register for one of the DIs. If the assigned DI 

closes, it will trip the assigned Digital Output. Example: a high-level switch may 

activate the DI at a certain level. When the DI is active, it in turn activates the 

assigned DO which may cause an alarm to go off or light to flash. 

 

• DO Action – Normally Open or Normally Closed. This selection determines the state 

of the DO when there are not ANY active conditions. User can select if the DO is 

normally open or normally closed. 

 

• Auto Reset – Yes/No. If the selection is “Yes,” the DO will change states once the 

active state becomes inactive. If the selection is “No,” the DO will remain in its active 

state until some outside action or logic resets the state. 

 

• Auto Reset Delay (Secs) – user entered field. If Auto Reset is “Yes,” the DO will remain 

in its active state for the number of seconds entered in this field. 

 

• Current State – Read only. Shows the current state of the DO. Open or Closed. 
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• Manual Operation – Selections are Clear/Trip. This allows the user to manually 

activate the DO or to Clear the DO and have it return to its normal state if Auto Reset 

is not enabled. 

 

RS and No Flow/Setup 

 
This tab allows the user to configure a Digital Input to generate a “Remote Sense” alarm bit 

and/or cause the current measurement application to go to a “No Flow” state. An example 

of when this may be used: the same primary meter and sensors measures quantity from 

two separate parties or may be a bi-directional meter run. The flow can only be to one party 

and logged to one Liquid measurement application at a time. Two measurement 

applications are enabled. A switch is on the valve that changes the flow from one party to 

the other. Both measurement applications use the exact same inputs. Based on the 

configuration of this tab, if the switch is in open position, this specific meter will show the 

flow. If the switch changes position, it will show “no flow”. The second measurement 

application would be configured similarly but require the DI action to be setup the 

opposite. One would have No Flow when DI is closed, the other would have No Flow when 

the DI is open. 

• Digital Input – user defined register of the digital input to be used for logic 

 

• DI Action  

➢ Disabled – no logic will be performed 

➢ RS and No Flow on closed contact – If DI is in closed state, the application will 

go to a “no flow” state, even if the flow inputs indicate flow and generate a 

“remote sense” and a “no flow” alarm 

➢ RS and No Flow on open contact - If DI is in open state, the application will go 

to a “no flow” state, even if the flow inputs indicate flow and generate a 

“remote sense” and a “no flow” alarm 

➢ RS on closed contact - If DI is in closed state, the application will generate a 

“remote sense” alarm 

➢ RS on open contact - If DI is in open state, the application will generate a 

“remote sense” alarm 

 

• Flow State – This is a read only field that will indicate the status of the measurement 

application based on the selections above. 

 

Adv Setup/Setup 

 
Flowing Pressure 

• Input Register – User entered Totalflow register (app.array.register) where the 

flowing pressure value is located. 
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• Pressure Type  

➢ Absolute – default value. Most ABB Totalflow static pressure sensors are 

absolute pressure devices. If the attached pressure sensor measures 

absolute pressure, select Absolute. This application will subtract the 

barometric pressure from the absolute pressure and show and log gauge 

pressure where pressure is applicable. Gauge pressure is much more 

commonly used in liquid measurement  

➢ Gauge – If the attached pressure sensor measures gauge pressure, select 

Gauge 

 

• Use User Entered PF – default is No. If a pressure sensor is NOT used and a fixed 

pressure is desired, select Yes. 

 

• User Entered PF – If not using live pressure and “Use User Entered PF” is selected, 

enter the pressure that should be used in the measurement applications 

calculations. 

 

• PF URL – This is a manually entered field and should always be entered correctly. 

Verify the Upper Range Limit of the attached sensor and enter that value in this field. 

An alarm WILL be generated when this value is exceeded, and the value shown when 

exceeded and used in calculations will be “clipped” at 115% of this value. If 100 is 

entered, no values higher than 115 will be shown or used in any calculations.  

 

Flowing Temperature 

• Input Register – User entered Totalflow register (app.array.register) where the 

flowing temperature value is located. 

 

• RTD Installed  

➢ Yes – If selected, the temperature from the Input register above will be used 

in calculations and the “Use User Entered TF” will be “No.” 

➢ No – If selected, the temperature used in calculations will be the user entered 

temperature and “Use User Entered TF” will be “Yes.” 

 

• Use User Entered TF  

➢ No – If selected, RTD installed will be “Yes,” and the value from the Input 

register will be used in calculations. 

➢ Yes – If selected, RTD Installed will be “No,” and User Entered TF will be used 

in calculations. 

 

• User Entered TF – User entered field for the temperature to be used if RTD Installed 

or Use User Entered TF is selected. This value will also be used if the RTD or 

temperature reading fails when using “RTD Installed = Yes.” 
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Flow Input 

• Flow Input Type – This determines what the input type is and how the calculations 

will function. The field below this selection will change, depending on the input type. 

➢ Pulse Input Vol – Use this selection if the input is a Pulse and is proportional 

to volume. 

▪ Pulse Input Register – Enter the correct register (app.array.register) 

from which the pulse can be obtained 

▪ (Pulse/K Factor) Volume Unit – the K Factor is proportional to some 

specific units. The user should select the applicable volume unit to 

match the output of the primary meter. Choices are: US Gallon, bbl, ft3, 

CN Gallon, UK Gallon, m3, cm3, liter, kL. 

▪ MF Volume Unit – this only applies if a meter factor is used. There may 

be multiple MF in use. MF does not get applied to a pulse like a K Factor 

but to the GSV. The application needs to know what units the GSV is 

in. The available choices are the same as those available for the K 

Factor above.  

▪ MF Rate Unit – this works with the MF Volume Unit mentioned above, 

the MF is applied to the volume calculated each second. That volume 

has a rate that may be proved to “bbls/day”. In this example, the rate 

unit entered would be “day”. The choices are: second, minute, hour, 

day. This only applies if a Meter Factor is used. 

➢ Pulse Input Mass – Use this selection if the input is a Pulse and is proportional 

to mass. 

▪ Pulse Input Register – Enter the correct register (app.array.register) 

from which the pulse can be obtained. 

▪ (Pulse/K Factor) Mass Unit – the K Factor is proportional to some 

specific units. The user should select the applicable mass unit to 

match the output of the primary meter. Choices are: lbm, US Ton, 

klbm, kg, UK Ton, Metric Ton. 

▪ MF Mass Unit – this only applies if a meter factor is used. There may 

be multiple MF in use. MF does not get applied to a pulse like a K Factor 

but to the mass. The application needs to know what units the mass 

is in. The available choices are the same as those available for the K 

Factor above.  

▪ MF Rate Unit – this works with the MF Mass Unit mentioned above, the 

MF is applied to the mass calculated each second. That mass has a 

rate that may be proved to “lbs/sec”. In this example, the rate unit 

entered would be “sec”. The choices are: second, minute, hour, day. 

This only applies if a Meter Factor is used. 

 

➢ Volume Flow Rate – Use this selection if the input is uncorrected volume (IV) 

flow rate. It is possible in some scenarios that the input is GSV instead of IV. 

▪ Volume Flow Rate Input Register - Enter the correct register 

(app.array.register) from which the volume flow rate can be obtained. 
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▪ Input/MF Volume Unit – select the appropriate volume unit to match 

the flow rate unit of the primary meter. This may be a different unit 

that what the IV is logged in the QTRs. If the flow rate from the primary 

meter is in bbl/day, this selection should be “bbl”. This is also the unit 

of volume that the MF (if used) will be relevant to. Choices are: US 

Gallon, bbl, ft3, CN Gallon, UK Gallon, m3, cm3, liter, kL. 

▪ Input/MF Rate Unit – this works with the “Input/MF Volume Unit” 

mentioned above. This applies to both the input flowrate “time” and 

to the MF which is applied to the volume calculated each second. That 

volume has a rate that may be proved in “bbls/day”. In this example, 

the rate unit entered would be “day”. The choices are: second, minute, 

hour, day. 

 

➢ Mass Flow Rate – Use this selection if the input is mass flow rate.  

▪ Mass Flow Rate Input Register - Enter the correct register 

(app.array.register) from which the mass flow rate can be obtained. 

▪ Input/MF Mass Unit – select the appropriate mass unit to match the 

mass flow rate unit of the primary meter. This may be a different unit 

that what the Mass is logged in the QTRs. If the mass flow rate from 

the primary meter is in lbm/hour, this selection should be “lbm”. This 

is also the unit of mass that the MF (if used) will be relevant to. Choices 

are: lbm, US Ton, klbm, kg, UK Ton, Metric Ton. 

▪ Input/MF Rate Unit – this works with the “Input/MF Mass Unit” 

mentioned above. This applies to both the input mass flowrate “time” 

and to the MF (if used) which is applied to the mass calculated each 

second. That mass has a rate that may be proved in “lbs/hour”. In this 

example, the rate unit entered would be “hour”. The choices are: 

second, minute, hour, day. 
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K Factor/Setup 
 

This selection is ONLY available (viewable) IF the user selected the Input Type to be a “Pulse 

Input Vol” or “Pulse Input Mass” in the Adv Setup. The default will show one K Factor. 
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• Number of K Factors – user selectable from 1 to 12. When more than 1 K Factor is 

selected, the user will enter the appropriate K Factor for the various frequencies 

(number of pulses/sec) as applicable. 

 

 
 

• Method of Interpolating K Factors – This only applies when multiple K Factors are 

implemented. It determines what value is used for K Factor when the pulse 

frequency is between any 2 of the entered points.  

➢ Linear – default method. It will linearly extrapolate what the appropriate K 

Factor would be between any of the entered frequency points. In the example 

above, a frequency of 5000 would have a calculated K Factor of 1.000125. If 

you were to plot the K Factors, there would be straight lines between the K 

Factor points, and depending on the frequency, the K Factor would be 

interpolated and “fit on the plot” between the 2 K Factors. A frequency less 

than the lowest entered frequency would use the lowest corresponding K 

Factor. A frequency greater than the highest entered frequency would use the 

highest corresponding K Factor. In the example shown above, frequencies < 

2,000 Hz would use a K Factor of .9998. Frequencies > 10,000 Hz would use a 

K Factor of 1.00025 

➢ Step/Range – With this method, the K Factor used in calculation will always 

be one of the users entered K Factors. There will be no Interpolation. From 0 

to half way between the 1st and 2nd K Factor, the 1st K Factor will be used. From 

half way between the 2nd K Factor to half way between the 2nd and 3rd K Factor, 

the 2nd K Factor will be used and so on…… If you were to plot the K Factors, 

the plot would look like steps. 

 

• K Factor Type 

➢ Quantity/Pulse – How much volume does each pulse represent (example: 

0.025 gal per pulse). 

➢ Pulse/Quantity – How many pulses for each volume unit (example: 40 pulses 

per gallon). 
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The PCCU screen will also show to the user what the last second K Factor was that was used 

in calculations as well as the last second’s frequency or number of counts in last second. 

This can be helpful when multiple K Factors are used to verify that the K Factor is changing 

as expected based on the multiple points and flow rates. 

 

Meter Factor/Setup 

 
This is a new feature. By default, the Meter Factor will always be “1”. This section works 

similarly to how the K Factor section functions. The main difference is that K Factors are 

always (only) used to convert a pulse to a volume or mass. The meter factors are designed 

to “adjust or correct” a volume to a corrected volume as a result of comparison/proving to 

a “certified” standard or flow test. 

 

 
 

• Number of Meter Factors – user selectable from 1 to 12. When more than 1 Meter 

Factor is selected, the user will enter the appropriate Meter Factor for the various 

flow rates as applicable. 

 

• Method of Interpolating Meter Factors – This only applies when multiple Meter 

Factors are implemented. It determines what value is used for Meter Factor when 

the uncorrected flow rate is between 2 of the entered values.  

➢ Linear – default method. It will linearly extrapolate what the appropriate 

Meter Factor would be between any of the entered flow rate points. In the 

example below, a US gal/Sec flow rate of 250 US gal/Sec would have a 

calculated Meter Factor of 1.0015. If you were to plot the Meter Factors, there 

would be straight lines between the Meter Factor points, and depending on 

the flow rate, the Meter Factor would be interpolated and “fit on the plot” 

between the 2 Meter Factors. A flow rate < 100 would use .9998 as a Meter 

Factor and a flow rate > 300 would use a Meter Factor of 1.002. 

 

➢ Step/Range – with this method the Meter Factor used in calculation will 

always be one of the user entered Meter Factors. There will be no 

Interpolation. From 0 to half way between the 1st and 2nd Meter Factor, the 1st 

Meter Factor will be used (0.9998). From half way between the 2nd Meter 

Factor to half way between the 2nd and 3rd Meter Factor, the 2nd Meter Factor 
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will be used (1.001) and so on…… If you were to plot the Meter Factors, the 

plot would look like steps. 

 

 

 
 

It is important to note that the Meter Factor is always multiplied against the Indicated 

Volume x Ctl x Cpl to equal the Gross Standard Volume if the input is volume or against the 

incoming mass if the input is mass. In the example above, the flow rate is in US gal/Sec. 

This is dependent on the Input Type and the Meter Factor setup will change based on the 

user’s selection for Volume Flow Rate or Mass Flow Rate (lbm/Sec) under the Adv Setup 

section. 
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Component Analysis/Analysis 

 
This selection defaults to “None.”  The purpose of this is to allow a user to log individual 

analysis components Volume or Mass percentage IF they choose to. This is simply what the 

Liquid analysis reflects in Volume % or Mass % and performs no calculations.  Another 

option allows the user to select if they also want to log individual component’s calculated 

Mass or Volume in each log. This is the total QTR Volume/Mass multiplied by each 

components Volume % or Mass % and each are logged in the QTR. The sum of each of the 

individual components Volume or Mass will equal the total Volume or Mass logged in each 

QTR. It does NOT do any additional calculations related to a liquid analysis.  
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• Analysis Type  

➢ None – Default. With this selection, no analysis components are logged in the 

QTRs 

➢ Volume % - If selected, the analysis as entered in Volume % on the screen will 

be reflected on the characteristics report. The values will not be logged 

unless selected in an additional selection. 

➢ Mass % - If selected, the analysis as entered in Mass % on the screen will be 

reflected on the characteristics report. The values will not be logged unless 

selected in an additional selection. 

 

The user must select “Yes” for each component that they want to enter a value 

for and the appropriate Percentage 
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• Log Volume % of applicable components in Log Period 

➢ No – This is the default 

➢ Yes – Selecting “Yes” result in the analysis of individual component’s Mass or 

Volume being logged in every log record. This is strictly the analysis %, not 

the actual accumulated volume or mass 

 

 



 

 
 

 
 

 

100 of 106 
 

• The user will also be given the option of waiting till the following record to begin 

logging the new data OR ending the current QTR, begin a new QTR and begin logging 

analysis information. 

 

• The user also has the option to have the application calculate the individual 

component’s accumulated volume or mass. Default is No. 

 

 
 

Liquid QTR with ALL Analysis Options Enabled 
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Displays 

 

The display setup allows a user to determine which items they may choose to show on the 

flow computer’s LCD. Items highlighted in Yellow are either required display items OR items 

that must be on site for a BLM Inspector. A previous hour or daily average for SP, DP, Temp, 

and Volume must be displayed. There is wide latitude as to if this is a previous log record 

or daily record. Must be one day ago but not more than 30 days ago.  
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Miscellaneous Reports 

 

AGA 3 Log Period Report 

 The analysis was selected to be logged beginning at 18:00 hours 
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Events Report 
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Characteristics Report (only an example and is a small portion of the report) 
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Alarms Report 

 

 
 

 

Collection of Logs 

 
The collection of the Alarm Log is optional. The PCCU does not require the user to collect 

this log. It is highly recommended to be included in collections. To Collect the Alarm log 

(only available with “enhanced” option) with PCCU, the user must check the “Collect Alarm 

Log” box. 
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Summary 

 
The “Enhanced” measurement application is an option that the user must select. It requires 

the appropriate Flash as well as the appropriate PCCU. It will also require that the user has 

host systems capable of collecting the new data and the ability to export the new data to 

other editing or reporting software applications, such as FlowCal. 

 

When a user selects the “enhanced” option, they will be prompted that if selected, they will 

not be able to go back or unselect “enhanced”. It will require deleting the application and 

re-enabling the “non-enhanced” mode in the default settings if necessary.  When 

AGA3/AGA7/Liquid is “enhanced”, it adds more data to the data records. We do not allow 

the user to then reduce the records if they decide they do not want “enhanced”. That 

measurement application will require deletion and re-enabling.  
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—
We reserve the right to make technical changes or modify the contents 
of this document without prior notice. With regard to purchase orders, 
the agreed particulars shall prevail.  
ABB does not accept any responsibility whatsoever for potential errors 
or possible lack of information in this document.

—
We reserve all rights in this document and in the subject matter and 
illustrations contained therein. Any reproduction, disclosure to 
third parties or utilization of its contents – in whole or in parts – is 
forbidden without prior written consent of ABB.  ©ABB 2022  All 
rights reserved.
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