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1 INTRODUCTION

1.1 Scope and Organization

This document serves as the user manual for the V-Cone Metering User Program (QER 03Q022), which
is intended for use in a FloBoss™ 103. This manual describes how to download and configure this
program (referred to as the “\VV-Cone program” or “the program” throughout the rest of this manual).
You access and configure this program using ROCLINK™ 800 Configuration Software (version 1.60 or
greater) loaded on an IBM-compatible personal computer running Windows® 98, ME, NT 4.0 (with
Service Pack 6), 2000 (with Service Pack 2), or XP.

The sections in this manual provide information in a sequence appropriate for first-time users. Once you
become familiar with the procedures and the software running in a FloBoss 103, the manual becomes a
reference tool.

This manual has the following major sections:

¢ Section 1 — Introduction
¢ Section 2 — Installation
¢ Section 3 — Configuration

This manual assumes that you are familiar with the FloBoss unit and its configuration. For more
information, refer to the FloBoss 103 Flow Manager Instruction Manual (Form A6114) or the
ROCLINK 800 Configuration Software User Manual (Form A6121).

1.2 Product Overview

The program allows a FloBoss 103 to calculate flow rates, integrate volumes, and create historical
values when the differential input (MVS) for a gas flow calculation comes from a McCrometer V-Cone
meter rather than an orifice plate. Gas compressibility calculations are implemented using FloBoss
firmware and AGA8 1992 standards.

The FloBoss 103 reads flow inputs (differential pressure, temperature, and static pressure) and calculates
an instantaneous rate once every second. Also, at a user-configured scan period it performs an AGA8
1992 calculation (or other properties calculation), followed by volume integration.

The program is designed for the composition ranges and fluids of natural gas and other related
hydrocarbons, as defined in AGA Report #8, 1992 editions. The program itself does not perform gas or
fluid property calculations. Instead, it obtains gas properties either from FloBoss firmware (using AGA8
1992 standards) or from a separate user program installed in the FloBoss.

The 03Q022 components are:

¢ A McCrometer V-Cone Meter that outputs an analog differential pressure signal.

¢ The V-Cone Metering user program that loads into FloBoss memory to provide support for the
McCrometer V-Cone flow calculations.

¢ This manual.
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1.2.1 V-Cone Flow Calculation

The V-Cone Flow calculation provides an instantaneous flow rate that is adjusted to contract pressure
and temperature, which you can define using the application-specific VV-Cone screen.

Note: For further information on V-Cone calculations, equations, and flowcharts, refer to the
publications library on the McCrometer website (www.mccrometer.com).

1.3 Program Requirements

You download the V-Cone Metering program to—and then run it from—the Flash and RAM memory

on the FloBoss 103. The V-Cone program is compatible only with firmware version 2.12 (or greater) of
the FloBoss 103. Download and configure the program using the ROCLINK 800 Configuration software

(version 1.60 or greater).

The downloadable program is:

File Name Unit Task Code Space Data Space UDP
FB103VC1.BIN FloBoss 103 User 1 790000-79FFFF 46C000-46CFFF 22

Note: You must connect a PC to the FloBoss unit’s LOI port before starting the download.

For information on viewing the memory allocation of user programs, refer to the ROCLINK 800
Configuration Software User Manual (Form A6121).

Revised Dec-05 2
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2 INSTALLATION

This section provides instructions for installing the V-Cone Metering program into FloBoss memory.
Read Section 1.3 of this manual for program requirements.

2.1 Downloading the Program

This section provides instructions for installing the user program into FloBoss memory.

To download the user program using ROCLINK 800 software:
1. Connect the FloBoss to your computer using the LOI port.

2. Start and logon to ROCLINK 800.
3. Select ROC > Direct Connect to connect to the FloBoss unit.
4.

Select Utilities > User Program Administrator from the ROCLINK menu bar. The User
Program Administrator screen displays (see Figure 1):

User Program Administrator

User Programs Installed in Device

¢ ser Program Mame and “ersion :

Status Code Data
Start &ddr : Start &ddr :

| | | End Addr End Addr

M emany Usage

Segment # 1234567 8 310111213141516171813 20

Code [0x730000): OO OO OOO

Data[0x46C000): OOOOOOOOOOOOOOOOOOOO
O = Unused ] = Used M - Used by Selected Program

Diownload Uger Program File

Browse ...
Title : Code Data
Type: Start Segment ; Start Segment
Size: Segments : Segments :

| | Close

Figure 1. User Program Administrator
5. Click Browse in the Download User Program File frame. The Select User Program File screen
displays (see Figure 2).

6. Select the path and user program file to download from the CD-ROM. (Program files are
typically located in the Program Files folder on the CD-ROM). As Figure 2 shows, the screen
lists all valid user program files with the .BIN extension:

Revised Dec-05 3
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Select User Program File

Look in: |lf} Program Files j ¥ E3-
My Recent
Documents
-
Deskiop
My Documents
My Computer  File name: [FE103VC1 bin | T
P | Files of type: | User Programs (" bin) ~| Cancel

Figure 2. Select User Program File

7. Click Open to select the program file. The User Program Administrator screen displays. As

shown in Figure 3, note that the Download User Program File frame identifies the selected
program and that the Download & Start button is active:

User Program Administrator

User Pragrams Installed in Device

Uzer Program Mame and Yersion :

Statuz Code

Data
Start Addr: Start Addr
| | | End Addr : End Addr :

temary Usage

Segment # 1234567 8 31011121314151617 181320

Code (02790000 OO OO OOO
Data[0x46C000): OO O OOOOOODOOOOOOOOOOO
[ = Unused [ = Used M = Used by Selected Frogram

Download User Program File

"IE:\Program Files\FE103WC1 .bin

Title: “eone Calel 030022 1.Mm Code Data
Type : User Pgm1 Start Segment : 1 Start Segment : 1
ze: 16774 Segments 1 Segments 1
[ \

Download & Start | D ownload | Cloze |

Figure 3. User Program Administrator
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8. Click Download & Start to begin loading the selected programs. The following message
displays:

Confirm Download b4

9P

\.._"/ Download & Start "cone Calcl 030022 1.01"°7

Figure 4. Confirm Download

9. Click Yes to begin the download. During the download, the program performs a Warm Start,

creates an event in the Event Log, and—when the download completes—displays the following
message:

\ll‘) Download & Start User Program COMPLETED.

Figure 5. ROCLINK 800 Download Confirmation

10. Click OK. The User Program Administrator screen displays (see Figure 6). Note that:

¢ The User Programs Installed in Device frame identifies the loaded program.

¢ The Status field in that frame shows the device status as “ON” (indicating a successful Warm
Start).

¢ The Memory Usage frame indicates the memory the program uses.

Revised Dec-05
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User Program Administrator

Uzer Programs Installed in Device

m_ IJzer Program Mame and Yersion :

a [Voone Calcl 030022 1.01
L

Status

Clear | Enable| Disable|

temom Uzage
Segment # 1

Code (05730000): MO OOCOODO

Code
Start Addr : 730000
End &ddr: 7IFFFF

2345678 310111213141516171819 20

Data (0x46C000): MO OOOOOCOOCOOODOOOOOOOOO

Data
Start &ddr : 46C000
End &ddr: 4ECFFF

[ = Unused [ = Used B - Uszed by Selected Program
Download User Program File
E:“Program Filez'FB103C1 bin Browse ...

Title : Weone Calcl 030022 1.01 Code Data

Type: Usger Pgm 1 Start Segment : 1 Start Segment : 1
Size: 16774 Segments ; 1 Segments : 1

I
Download & Start | Download | T loze

Figure 6. User Program Administrator
11. Click Close. The ROCLINK 800 screen displays and the download is complete.

wan ROCLINK 800 - [On Line - Com1 - FB103]

"] FEle Edit View ROC Configure Meter

=g =] =1 oA

Utilities  Tools Window Help

| (]

Ao

AEE)

AR

= o On Line - Com1 - FE103

]

-

|0

& Caritrol
ﬂ Meter

W Sustem
Histary

User Pragram
2| User Display
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3 CONFIGURATION

After you have loaded the V-Cone Metering program, you configure it using the ROCLINK 800
software. To do this, you use two standard ROCLINK 800 screens (Device Information and Meter
Setup) and a program-specific screen (V-Cone Setup):

¢ Use the Device Information screen to select U.S. or Metric engineering units.

¢ Use the General, Inputs, Gas Quality, and Advanced tabs on the Meter Setup screen to set
general parameters.

¢ Use the V-Cone Setup screen to set the program-specific parameters.

3.1 Device Information Screen
Use this screen to check the default units.

1. From the ROCLINK 800 screen, select ROC > Information. The Device Information screen
displays.

Device Information

Station Mame : |F|DB 053 Device Type : (103
Address 1
g 2
Giroup: [tz
Contract Howr ;|0 [ Force End of Day o U5 O Mebic

FST Execution: |20 Instructions Per Cycle

[2] Update | v oK | A Cancel |

Figure 8. Device Information

2. Review—and change as necessary—the value in the following field:
Field Description

Units Sets the engineering units the program uses. US or Metric are valid options for
this program.

3. Click Apply if you changed the value in this field.
4. Click OK to return to the ROCLINK 800 screen.

Revised Dec-05 7
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3.2 Meter Setup Screen — General Tab

Use the General tab on the Meter Setup screen to define the meter type, calculation standard, and values
for the pipe and orifice diameters.

1. From the ROCLINK 800 screen, select Meter > Setup. The Meter Setup screen displays.
2. Select the General tab.

21x
Meter Number : I'I - Flova teter ﬂ Meter Tag IFlDw Meter
| Inputsl Gaz Dualil_l,ll .&dvancedl Samplerl Imztrurnent Ealib.l .&Iarmsl
Meter Description : |U3-22-54-1 £ '/EM
— Meter Tupe Calculation Standard Flow Alarmirng —
& Orifice ¥ 1992 4Ga3 " Enabled
a £ Tutbine & Disabled
' Pipe Diamneter : |1.9391 inches
DOrifice Diameter : |1.B19 inches
Lowsr Flowy CutCIe : IEI.E InH20
Irtearal Multiplier Periad [imp] : |1 .0 minutes
Active Flow Alarmis : I IEI
Copy |E,Easte | deate | ¥ 0K | # Cancel | U Apply

Figure 9. Meter Setup General Tab

3. Assure that the Orifice and 1992 AGAS3 radio buttons are clicked and complete the Pipe
Diameter and Orifice Diameter fields. The Orifice Diameter field indicates the diameter of the
V-Cone Meter. Review the remainder of the screen to make sure that the values correspond to
your organization’s requirements.

Note: The Low Flow Cutoff field defines the differential pressure at which the program assumes
no valid flow is present and sets the instantaneous flow rate to zero. The Integral Multiplier
Period (imp) field defines the period (in minutes) at which the program performs the AGAS8 gas
property calculations and integrates volumes. Valid values are from 1 to 60.

4. Click Apply to save any changes. Go to Section 3.3.

Revised Dec-05 8
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3.3 Meter Setup Screen — Inputs Tab

Use the Inputs tab on the Meter Setup screen to identify the 1/0 definitions and values for differential
pressure, static pressure, and temperature.

1. From the Meter Setup screen, select the Inputs tab.

21x
Meter Mumber : |1 - Flawa heter j Meter Tag : |F|DW Meter
General | Gas Qualit_l,ll ﬁdvancedl Samplerl Inztrument Calib. I ﬁlarmsl
1/0 Definition Walues
Differential Pressure : I.-’-\IN A1,EU J |52.EIE4 InHZ0
Static Pressure I.-’-‘«IN A2 EU J |1 750 PSI
» Temperatuire : I.-’-‘«IN &3 EU J IBD.EI DegF
— Stacked DP
{* Dizahled Low DP lnput : IManuaI J
" Enabled Low DP SetPoint : [0.0 InH20
High DF SetPaint : ID.D InH20
—Averaging Technigque
% Flows Dependent Linear
" Flow Dependent Formulaic
" Flow Weighted Linear
€ Flow ‘Weighted Formulaic
Copy | B Paste | Update | v Ok | ¥ Cancel | U apply

Figure 10. Meter Setup Inputs Tab

2. Complete the Differential Pressure, Static Pressure, and Temperature definitions and values.
Review the rest of the screen to make sure that the values correspond to your organization’s
requirements.

3. Click Apply to save any changes. Go to Section 3.4.
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3.4 Meter Setup Screen — Gas Quality Tab

Use the Gas Quality tab on the Meter Setup screen to define gas composition.

1. From the Meter Setup screen, select the Gas Quality tab.

Meter Setup
Peter Mumber : |1 - Meter #1 j Meter Tag : |Meler #1
General] Ihputs G Il_','l .&dvancedl Sampler] |nstrument Calib. l .t'-‘l.larmsl
Log Methane Adjust
i 1.0 - |00
Nittagen Heptane & Enabled " Disabled
Ccoz: n.a Octane:  |0.0
Methane : |36.0 Monane : |0.0 ieatlng V?Lue Basmr
+ [y et Az Deliv
Ethane : an Decane: |0.0
Fropane: |00 H2s - 0o Heating Yalue
0y [
r-Butane ;|00 Wwiater : oo Calculate Enter
T — N CEEIET: il
i-Butane: |0.0 Helivrm : 0.0 b &+ MM
. (o . |00
nPentane Oiygen: Specific Gravity
HPentane ;|00 Lo: 0.0 * Calculate " Enter
Hewane: |00 Hydrogen : 0.0 05735421
Tatal kale 3 |100.00 Gas Quality
f*" Constant " Live
Copy | | Update | ¥ oK | XK Cancel

2. Review the values on this screen to make sure that they correspond to your organization’s

requirements.

Figure 11. Meter Setup Gas Quality Tab

3. Click Apply to save any changes. Go to Section 3.5.
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3.5 Meter Setup Screen — Advanced Tab
Use the Advanced tab on the Meter Setup screen to set base pressure and base temperature.
1. From the Meter Setup screen, select the Advanced tab.

21x
Meter Humnber ; I'I - Flow Meter j Meter Tag : |F|DW Meter
Generall Inputsl Gaz Quality Advancedl Samplerl Instrument Calib, I Alalmsl
EFY Method nits Atmogphenic Prezssure Gravitational Acceleration——
% Ditailed Lo {" Calculate % Enter ¥ Calculate € Enter
. ! Metic
Giress] 122 PSI& [21438 Fusece
 Gross?
Base Pressure : |-| 469 =378 — Orifice Matenal — Fipe Matenal
o i - i
» Base Temperature IEDD— DegF Stainless Stesl Stainless Stesl
i = = Manel " Manel
Elevation ) Feet  Catbon & Catbon
Latitude : |53'E| Deg Ref Tenp : Ref Temp :
Wizcosity : ID.EH 805 Cp IEB.D DegF IEB_D DeqgF
Sp Heat Ratia |1.3
Faorce Recalculation AGS Limnit Events — Prezzure Tap
" Set ' Enabled ' Gauge %' |pstream % Flange
& Clear " Disabled " Absolute  Downsteam € Fipe
Copy |E,Easle | Update | v Ok | ¥ Cancel | U apply

Figure 12. Meter Setup Advanced Tab

2. Review any values you enter—especially for Base Pressure and Base Temperature—on this
screen to make sure that they correspond to your organization’s requirements.

3. Click Apply to save any changes. Go to Section 3.6.
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3.6 V-Cone Setup Screen

The V-Cone Setup screen enables you to enter program-specific configuration parameters and displays

calculated values.
To access this screen:

1. Click Meter > V-Cone Setup from the ROCLINK configuration menu:

140
Cantrol

Meter

System

REZ| History

User Pragram
User Display

i [m] ]
#H File Edit view ROC Configure | Meter Utiities Tools window Help ==
2 R[5 | g et o 1S 2 EE LW 28 |
Calibration
W-Caone Setup
[OREEINEY | 3374M

Figure 13. ROCLINK 800

2. The V-Cone Setup screen displays (see Figure 14):

Revised Dec-05
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Flow Rates

Instantaneous Flow: [0.0 MCFAD ay
Instantaneous Energy: {0.0 MMBTU /D ay

Yolume Totals

Flow Todaw [0 MCF
Energy Todaw: lﬂﬂi MMETL

Flow Yesterda}l:iﬂ_ﬂi MCF
Energy Yesterdaw: ’Dlji MMETU

Gaz Properties Calculation Method

T Fle Edit View ROC Configure Meter Utliles Tools Window Help -8 %
Do M|+ o L T VA e I B 2w
-Cone Configuration %-Cone Data T
Tag: Fun Status Sample Time: [1.0 seconds
Ewport to Soft Point: [ (0= off, 1) | Disabled Equivalent HwPF: [0.0
~
Y-Cone Corection Factor: {1.0 Bicake C Prirne: |0.0
Beta: |0.4954382

‘Welocity of &pproach Factor: ,W
Fieynolds Mumber: lﬂﬂi
Prezsure Loss: (0.0 % of Upstream Static Press

Expansion Factor: lﬂﬂi

Linear Gas Velocity: |0.0 Ft/zec
Corr to Contract Conditions: lﬂﬂi
Thermal Comection: lﬂﬂi
Qacts: lﬂﬂi

|4 GA8 1992 Detailed

Help
User Matual Form Mo: |A5147

Uszer Manual Download: |htt|3: v, documentation. froo. comdgroups/public/documentzfinstruction_manuals/formatl 47 pdf

Save Az Auto Scan I Update | LCloze

Figure 14. V-Cone Setup

Complete the screen fields based on your organization’s requirements.

Field Description
Tag A 10-character description that uniquely identifies the meter run.
Run Status Selects the flow calculation for the meter run. Select Enabled to execute the

V-Cone flow calculation or select Disabled to use the AGA3 flow calculation.

Export to Soft Point

Enables a host to access data from a softpoint if it cannot access the data
through other means. Valid values are 0 (disable the access) or 1 through 16
(enable the access and indicate the softpoint to use):

1 Instantaneous Flow Rate (MCF/Day or km3/Day)

Instantaneous Energy Rate (MMBTU/ Day or GJ/Day)

Accumulated Flow Today (MCF or km3)

Accumulated Energy Today (MMBTU or GJ)

Accumulated Flow Yesterday (MCF or km3)

Accumulated Energy Yesterday (MMBTU or GJ)

Equivalent HWPF

Equivalent Cprime

O© i N Oibh Wi

Calculation Period (Seconds)

[E=Y
o

Beta

=
[N

Velocity of Approach

[iny
N

Reynolds Number

Revised Dec-05
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Field

Description

Export to Soft Point
(cont.)

13 Pressure Loss

14 Expansion Factor

15 Linear Gas Velocity

16 Correction to Contract Conditions

17 Thermal Correction Factor

V-Cone Correction
Factor

Sets the meter correction factor (sometimes referred to as the meter
coefficient). This value is typically provided by the meter supplier in the form
of a data sheet or calibration sheet for each individual meter.

Instantaneous Flow

This read-only field shows the calculated volumetric flow rate in MCF/Day or
km®/Day

Instantaneous Energy

This read-only field shows the calculated energy rate in MMBTU/Day
GJoules/Day.

Flow Today This read-only field shows the accumulated volumetric flow in the current
contract day in MCF or km?,
Energy Today This read-only field shows the accumulated energy in the current contract

day in MMBTU or GJoules.

Flow Yesterday

This read-only field shows volumetric flow accumulated in the previous
contract day in MCF or km®.

Energy Yesterday

This read-only field shows the accumulated energy in the previous contract
day in MMBTU or GJoules.

Sample Time

This read-only field shows the current rate calculation period, in seconds.

Note: This value should always be 1.0 during normal operation. A value
greater than 1.0 may indicate the unit is overloaded.

Equivalent HWPF

This read-only field shows the value of HwPf if the AGAS3 flow calculation is
active (V-Cone calculation not enabled). The equivalent value for HwWPf is
shown when the V-Cone calculation is enabled.

V-Cone formula: HWPf =Y * Sqrt ( DPp / DensFlow ), Y being the
expansion factor.

C Prime

This read-only field shows the value of C Prime if the AGA3 flow calculation
is active (V-Cone calculation not enabled). The equivalent value for C Prime
is shown when the V-Cone calculation is enabled.

V-Cone formula: C Prime = C,s X 86.4 (for C,s description see V-Cone
documentation, 86.4 factor translates cft/sec to MCF/Day )

Beta

This read-only field shows the diameter ratio as calculated by the AGA3
equation or V-Cone equation.

V-Cone Formula: Beta = Sqrt (1-d°/D?), (both diameters at Tf) for V-Cone
calculations

Velocity of Approach
Factor

This read-only field shows the calculated velocity of approach factor.

V-Cone Formula: Velocity of Approach = 1/ sqrt (1 — Beta?)

Reynolds Number

This read-only field shows the calculated Reynolds Number for the active
calculation (AGA3 or V-Cone).

V-Cone Formula: Reynolds = 123.9 x velocity (ft/sec) x D (inches at Tf) x
Density (Ibm/cft) / viscosity (cP)

Revised Dec-05
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Field

Description

Pressure Loss

This read-only field shows the pressure loss in % of Upstream Static
Pressure. The program forces this value to zero when the V-Cone
calculation is disabled.

Expansion Factor

This read-only field shows the calculated expansion factor for the active
calculation (AGA3 or V-Cone).

V-Cone Formula: Refer to V-Cone equipment documentation for details on
the expansion factor equation.

Linear Gas Velocity

This read-only field shows the calculated Linear gas velocity in ft/sec or
m/sec. The program forces this value to zero when the V-Cone calculation is
disabled.

V-Cone Formula: Velocity = 4 x Qacfs (cft/sec) / ( Pi x D? (at Tf) ), Qacfs
being the uncorrected flow.

Corr to Contract
Conditions

This read-only field shows the calculated correction to contract conditions
based on the V-Cone equation. The program forces this value to zero when
the V-Cone calculation is disabled.

V-Cone Formula: Correction = ( P/ Py) x (To/ TL) X (Zpy/ Z.). The b
subscript refers to contract conditions while L subscript refers to flow/line
conditions.

Thermal Correction

This read-only field shows the calculated thermal correction factor. The
program forces this value to zero when the V-Cone calculation is disabled.

Qacfs

This read-only field shows the uncorrected flow rate in Actual Cubic
Feet/Second. The program forces this value to zero when the V-Cone
calculation is disabled.

Gas Properties
Calculation Method

This read-only field shows the gas or fluid properties calculation used to
calculate and provide gas compressibility, density, and heating value.

Note: For gas volume calculations, this field may show AGA8 1992 Detailed
if the FloBoss 103 internal AGAS8 properties calculation is active. If a
separate gas properties user program is active in the unit, the field displays
the name of the standards calculation implemented in that program. None
displays in the field when no valid properties user program is active in the
unit.

Help

This read-only field displays the URL location for an electronic copy of this
user manual.

4. Click Apply to save any changes you have made to this screen.

5. Click OK to close this screen. This completes the process of configuring the VV-Cone program.
Proceed to Section 3.7 to save your configuration.

Revised Dec-05
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3.7 Saving the Configuration

Whenever you modify or change the configuration, save the final configuration to memory. To save the

configuration:

1. Select ROC > Flags. The Flags screen displays:

Restart

W arm Start

Flash b emaorny

Save Configuration

LCold Start

Cold Start & Clear Alarmz/E ventz

Cold Start & Clear Displays

Cold Start & Clear F5T=

Cold Start & Clear Higtany

Cold Start & Clear ALL

Clear

Stakus

[£] Update | v oK | ¥ Cancel |

Figure 15. Flags

2. Click Save Configuration. A verification message displays:

ROCLINK 800 X

Revised Dec-05
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o |

Figure 16. Save Verification
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3. Click Yes. When the save process completes, a confirmation message displays:

ROCLINK 800 x|

‘!J‘) Flash Memory Save Configuration - COMPLETED.

Figure 17. Confirmation

Note: Depending on the size and complexity of the user program, this process may take several
minutes. When the process ends, the Status field on the Flags screen displays Completed.

4. Click Update on the Flags screen. This completes the process of saving your new configuration.
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If you have comments or questions regarding this manual, please direct them to your local sales representative or
contact:

Emerson Process Management

Flow Computer Division \
Marshalltown, lowa 50158 USA &
Houston, TX 77065 USA

Pickering, North Yorkshire UK Y018 7JA EM ERSON 1

Website: www.EmersonProcess.com/flow

Revised Dec-05 18



