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Open Source Information

Open Source Software used in the product

The product contains, among other things, Open Source Software files, as defined below, developed by third
parties and licensed under an Open Source Software license. These Open Source Software files are
protected by copyright. Your right to use the Open Source Software is governed by the relevant applicable
Open Source Software license conditions. Your compliance with those license conditions will entitle you to
use the Open Source Software as foreseen in the relevant license. In the event of conflicts between other
ProSoft Technology, Inc. license conditions applicable to the product and the Open Source Software license
conditions, the Open Source Software conditions shall prevail. The Open Source Software is provided
royalty-free (i.e. no fees are charged for exercising the licensed rights). Open Source Software contained in
this product and the respective Open Source Software licenses are stated in the module webpage, in the
link Open Source.

If Open Source Software contained in this product is licensed under GNU General Public License (GPL),
GNU Lesser General Public License (LGPL), Mozilla Public License (MPL) or any other Open Source
Software license, which requires that source code is to be made available and such source code is not
already delivered together with the product, you can order the corresponding source code of the Open
Source Software from ProSoft Technology, Inc. - against payment of the shipping and handling charges - for
a period of at least 3 years since purchase of the product. Please send your specific request, within 3 years
of the purchase date of this product, together with the name and serial number of the product found on the
product label to:

ProSoft Technology, Inc.
Director of Engineering

9201 Camino Media, Suite 200
Bakersfield, CA 93311

USA

Warranty regarding further use of the Open Source Software

ProSoft Technology, Inc. provides no warranty for the Open Source Software contained in this product, if
such Open Source Software is used in any manner other than intended by ProSoft Technology, Inc. The
licenses listed below define the warranty, if any, from the authors or licensors of the Open Source Software.
ProSoft Technology, Inc. specifically disclaims any warranty for defects caused by altering any Open Source
Software or the product’s configuration. Any warranty claims against ProSoft Technology, Inc. in the event
that the Open Source Software contained in this product infringes the intellectual property rights of a third
party are excluded. The following disclaimer applies to the GPL and LGPL components in relation to the
rights holders:

“This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without even
the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
General Public License and the GNU Lesser General Public License for more details.”

For the remaining open source components, the liability exclusions of the rights holders in the respective
license texts apply. Technical support, if any, will only be provided for unmodified software.
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Important Installation Instructions

Power, Input, and Output (I/O) wiring must be in accordance with Class I, Division 2 wiring methods, Article
501 to 4 (b) of the National Electrical Code, NFPA 70 for installation in the U.S., or as specified in Section
18-1J2 of the Canadian Electrical Code for installations in Canada, and in accordance with the authority
having jurisdiction. The following warnings must be heeded:

WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS MAY IMPAIR SUITABILITY
FOR CLASS |, DIV. 2.

WARNING - EXPLOSION HAZARD - WHEN IN HAZARDOUS LOCATIONS, TURN OFF POWER BEFORE
REPLACING OR WIRING MODULES.

WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT EQUIPMENT UNLESS POWER HAS BEEN
SWITCHED OFF OR THE AREA IS KNOWN TO BE NON-HAZARDOUS.

Class 2

MVI (Multi-Vendor Interface) Modules

WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT EQUIPMENT UNLESS POWER HAS BEEN
SWITCHED OFF OR THE AREA IS KNOWN TO BE NON-HAZARDOUS.

AVERTISSEMENT - RISQUE D'EXPLOSION - AVANT DE DECONNECTER L'EQUIPEMENT, COUPER
LE COURANT OU S'ASSURER QUE L'EMPLACEMENT EST DESIGNE NON DANGEREUX.

Warnings

North America Warnings

Power, Input, and Output (I/O) wiring must be in accordance with Class |, Division 2 wiring methods, Article
501 to 4 (b) of the National Electrical Code, NFPA 70 for installation in the U.S., or as specified in Section
18-1J2 of the Canadian Electrical Code for installations in Canada, and in accordance with the authority
having jurisdiction. The following warnings must be heeded:

A Warning - Explosion Hazard - Substitution of components may impair suitability for Class I, Division 2.

B Warning - Explosion Hazard - When in hazardous locations, turn off power before replacing or rewiring
modules.

C Warning - Explosion Hazard - Do not disconnect equipment unless power has been switched off or the
area is known to be non-hazardous.

Avertissement - Risque d'explosion - Avant de déconnecter I'équipement, couper le courant ou
s'assurer que I'emplacement est désigné non dangereux.

D Suitable for use in Class I, Division 2 Groups A, B, C and D Hazardous Locations or Non-Hazardous
Locations.

ATEX Warnings and Conditions of Safe Usage
Power, Input, and Output (I/O) wiring must be in accordance with the authority having jurisdiction.

A Warning - Explosion Hazard - When in hazardous locations, turn off power before replacing or wiring
modules.

B Warning - Explosion Hazard - Do not disconnect equipment unless power has been switched off or the
area is known to be non-hazardous.

C These products are intended to be mounted in an IP54 enclosure. The devices shall provide external
means to prevent the rated voltage being exceeded by transient disturbances of more than 40%. This
device must be used only with ATEX certified backplanes.

D DO NOT OPEN WHEN ENERGIZED.
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Battery Life Advisory

The modules use a rechargeable Lithium Vanadium Pentoxide battery to back up the real-time clock and
CMOS. The battery should last for the life of the module. The module must be powered for approximately
twenty hours before the battery becomes fully charged. After it is fully charged, the battery provides backup
power for the CMOS setup and the real-time clock for approximately 21 days. When the battery is fully
discharged, the module will revert to the default BIOS and clock settings. The battery is not user
replaceable.

Electrical Ratings

ControlLogix®

= Backplane Current Load: 800 mA @ 5.1 Vdc; 3 mA @ 24 Vdc

=  Operating Temperature: 0°C to 60°C (32°F to 140°F)

=  Storage Temperature: -40°C to 85°C (-40°F to 185°F)

=  Shock: 30 g, operational; 50 g, non-operational; Vibration: 5 g from 10 Hz to 150 Hz

= Relative Humidity: 5% to 95% with no condensation

=  All phase conductor sizes must be at least 1.3 mm? and all earth ground conductors must be at least
4mm?.

CompactLogix™

= Backplane Current Load: 500 mA @ 5.1 Vdc; 3 mA @ 24 Vdc

=  Operating Temperature: 0°C to 60°C (32°F to 140°F)

=  Storage Temperature: -40°C to 85°C (-40°F to 185°F)

=  Shock: 30 g, operational; 50 g, non-operational; Vibration: 5 g from 10 Hz to 150 Hz

=  Relative Humidity: 5% to 95% with no condensation

=  All phase conductor sizes must be at least 1.3 mm? and all earth ground conductors must be at least
4mm2.,

Agency Approvals and Certifications

Please visit our website: www.prosoft-technology.com
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MVI5S6E-AFC / MVIGIE-AFC ¢ Enhanced Liquid and Gas Flow Computer Before You Begin
ControlLogix® and CompactLogix™ Setup and Configuration Guide

1.1

Before You Begin

This section describes the pre-configuration process. There are a small number of tasks
to complete before configuring your project.

Pre-Configuration Requirements

Before you start to configure the MVIS6E-AFC (ControlLogix) or MVIG9E-AFC
(CompactLogix), you need the following items:

¢ Download the EAFC Manager software.
o Download the MVI56E-AFC or MVIG9E-AFC Add-On Instructions (AOls)

1.1.1 Downloading EAFC Manager

The software can be downloaded from www.prosoft-technology.com.

1 Navigate to the appropriate MVIS6E-AFC or MVIGOE-AFC web page.
2 Click on the DOWNLOADS tab.

3 Click on the PROSOFT EAFC MANAGER link and follow the prompts to download and
install the application.

1.1.2 Downloading AOIs
1 Navigate to the appropriate MVIS6E-AFC or MVIG9E-AFC web page.

Click on the DOWNLOADS tab.
Select MVIS6E-AFC or MVI6G9E-AFC ADD ON INSTRUCTIONS link. The AQIs are
downloaded as a .zip file.
The .zip file contains the Main AOI as well as four additional AOls that pertain to your
meter application. The four additional AOls include:

o Linear Gas
(MVIXXE-AFC_AddOn_Rung_LinearGas_vx_x.L5X)

e Linear Liquid
(MVIxxE-AFC_AddOn_Rung_LinearLiquid_vx_x.L5X)

e Differential Liquid
(MVIxXXE-AFC_AddOn_Rung_DifferentialLiquid_vx_x.L5X)

o Differential Gas
(MVIxxE-AFC_AddOn_Rung_DifferentialGas)vx_x.L5X)

Locate the Main AOI and the AOI file that pertains to your meter type. You will use these
files when you set up your RSLogix/Studio 5000 project later in this guide.
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1.2  Supported Meters

1.3

The MVI56E-AFC and MVIGOE-AFC supports the following meters:

e Turbine

o Positive displacement

e Magnetic
e Orifice
e V-cone
o Wedge
e Vortex

e Ultrasonic

e Coriolis

e Thermal mass

Note: Due to the broad range of meters in the market today, refer to the manufacturer specification to
evaluate the use of the module (even if listed here).

Locating Information for Your Meter

While much of the information in this guide pertains to all types of meters, certain
sections apply only to particular types. To locate configuration information specific to
your meter, refer to the following table:

What type of meter are

you configuring?

What is the primary output
from your flow meter and

Configure the
metering principle

See the following
sections of this

associated as... guide
instrumentation?
Orifice Meter Differential Pressure Differential pressure  “Configuring

Differential Meter
Parameters” on page
81

V-Cone Meter

Differential Pressure

Differential pressure

“Configuring
Differential Meter
Parameters” on page

81

Wedge Meter

Differential Pressure

Differential pressure

“Configuring
Differential Meter

Parameters” on page
81

Coriolis Meter

Flow Rate

Flow rate

“Configuring
Differential Meter

Parameters” on page
81

Pulse Count and Pulse
Frequency

Pulse count

“Configuring Linear
Meter Pulse Count
Options” on page 84

ProSoft Technology, Inc.
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What type of meter are
you configuring?

What is the primary output
from your flow meter and
associated
instrumentation?

Configure the
metering principle
as...

See the following
sections of this
guide

Pulse Frequency Only

Pulse frequency

“Configuring Linear
Meter Pulse
Frequency Options”
on page 86

Vortex Meter

Flow Rate

Flow rate

“Configuring
Differential Meter
Parameters” on page

81

Pulse Count and Pulse
Frequency

Pulse count

“Configuring Linear
Meter Pulse Count

Options” on page 84

Pulse Frequency Only

Pulse frequency

“Configuring Linear
Meter Pulse
Frequency Options”
on page 86

Ultrasonic Meter

Flow Rate

Flow rate

“Configuring
Differential Meter
Parameters” on page

81

Pulse Count and Pulse
Frequency

Pulse count

“Configuring Linear
Meter Pulse Count

Options” on page 84

Pulse Frequency Only

Pulse frequency

“Configuring Linear
Meter Pulse
Frequency Options”
on page 86

Turbine Meter

Flow Rate

Flow rate

“Configuring
Differential Meter

Parameters” on page
81

Pulse Count and Pulse
Frequency

Pulse count

“Configuring Linear
Meter Pulse Count

Options” on page 84

Pulse Frequency

Pulse frequency

“Configuring Linear
Meter Pulse
Frequency Options”
on page 86

Pulse Count

Pulse count

“Configuring Linear
Meter Pulse Count

Options” on page 84

Positive Displacement

Same as Turbine

Magnetic

Same as Turbine

Thermal Mass

Flow Rate

Flow rate

“Configuring
Differential Meter
Parameters” on page

81

Pulse Count and Pulse
Frequency

Pulse count

“Configuring Linear
Meter Pulse Count

Options” on page 84

ProSoft Technology, Inc.
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What type of meter are  What is the primary output  Configure the See the following
you configuring? from your flow meter and metering principle sections of this
associated as... guide
instrumentation?
Pulse Frequency Only Pulse frequency “Configuring Linear
Meter Pulse
Frequency Options”
on page 86
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1.4 Configuration Icons
This manual uses the following icons to assist you during configuration.

Accumulator Alarm @ Back o
Calculate Calibrate Calibrate 2
(4]
(%]
Ethernet Event % Export
@ ®
- @ - @ . o
Login Logout Meter
@ @
Meter Network Delete -
Permission 6
Add - Edit Generic
Permission Permission 6 Permission
Port l Pressure @ Prover E
Pulse Delete = Add Role o
Role
Edit Role , Generic Serial
= Role Connection
Site @ Stream e Temp g
User Delete . Add User =
User
Edit User 4 View Delete =
@ View @
Add View = Edit View 4 Volume 0
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1.5 Modbus Dictionary

Important: Although this manual is continuously maintained to bring you the latest information, the Modbus
Dictionary contains the latest information on registers and dictionary sections. It is recommended that you
use the Modbus Dictionary to locate bank and register values to ensure that you are looking at the latest

information.

1.5.1 About the Modbus Dictionary

The Modbus dictionary (PROJECT > MODBUS DICTIONARY) provides a means to locate
data anywhere in the module. The dictionary allows you to select various data types
from database regions. It then displays the Modbus bank and register values.

£ Modbus Dictionary o] @ |
Source Configuration Dictionary Section teter r :
. s,
& Local € Online | | [0 =~ Soarch | | 6o
Bank & Reg | Datum Type Description -
H- 0 Unsigned int | Firmware product code, group
H- 0.L [Unsigned byte | Firmware product code, group: platform
H- 0.H |[Unsigned byte | Firmware product code, group: application class
H- 1 Ungigned int | Firmware product code, item
H- 1.L [Unsigned byte | Firmware product code, item: number of streams
H- 1.H [Unsigned byte | Fimware product code, iterm: number of meters
H- 2 Unzigned int | Firmware wersion number
H- 2.L [Unsigned byte | Fimware verzion number: minar verzion number
H- 2.H [Unsigned byte | Firrmware version number: major vergion number
H- 3 Unszigned int | Fitrmware revizion number
H- 4+ |Unsigned lang | Serial number
H- &.L |Bitmap Site statuz [basic)
H- &-H |Bitmap Estended site status
H- 7.L |Unsigned byte | Zero [primary slave); Primary slave address [vitual slave]
H- 10+ | Unsigned long [ allclock [Unix-epoch]
H- 12 Unsigned int | "W allclock.. year
H- 13 Unsigned int | W allclock. month
H- 14 Unsigned int | Wallclock, day
H- 15 Unszigned int | allclock, hour
H- 16 Unsigned int | " allclock, minute &
The minute of the hour at which hourly archive records are written. This walue is .
meaningful only when meter control option "Enable per-meter end-of-hour” (register
H-8043 bit 13) is set. WValue must Tie between 0 and 59. NOTE: This moment 1is
relative to the module's wallclock, which iz expected to be UTC time.
Enable/dizable display of individual bits. ‘ i ‘
Cloze

You can use the Modbus Dictionary locally or while EAFC Manager is directly connected

to the module.
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1.5.2 Accessing and Using the Modbus Dictionary

Tip: Ensure that you have a suitable project loaded, paying attention to its version. This ensures that the
dictionary items present for your module are available for display.

1 In EAFC Manger, from the PROJECT tab, select MODBUS DICTIONARY.

File On-line  Comrunications  Winde
Site Configuration ...
Meter Configuration ...
Prower Configuration ..
Download Project
Upload Project
Change Module Type 3
Modbus Dictionary ..

The Modbus Dictionary displays.

2 In the Source Configuration area, select Local if you are running the dictionary locally
or On-line if you are connected to the module.

i Modbus Dictionary

ource Configuration Dictionan Se
* |ocal © Online All
Bank & Reg |Datum Type D ezcriptio
H- 0 [ Inzigned int Firrmwmare
H- 0. L |Ungigned byte | Firmware
H- 0. H |Unzigned bute | Firmisare

3 Select the Dictionary Section from the dropdown list. Each section provides data
from a different section of the module.

.

‘% Modbus Dictionary

Source Configuration Efti_nnary Section _-‘-\ﬁ Mete
# Local © Orvline | | Jal | @ :
All B
Bank % Reg |Datum Type S!te Ident_lflcatlpn =
- — 1 Site Canfiquration 3
H- o Unsigned int} site 0 perational
H- 0.L |Ungigned by fiorm
H- 0.H |Unsigned bl Meter Configuration o lication c:
H- 1 Ursigned int bd eter .-’-'-.n:t!ve Stream Ennflgyratlnr
- M eter Active Stream Analyziz b
H- 1.L | Unsigned bptBsprmmmare prooocr cooe, en rop#@er of strea
H- 1.H |Ungigned byte |Firmware product code, item: number of mete
H- z Unzigned int | Firware version number
H- 2.L |Ungigned byte | Firrmware version number: minor version
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4 Select the METER stream. Information will be displayed only for the selected meter.

E=SEE
Jictionary Section Meter [ Show bits
v ebwork, Configuration
M ebwaork Configuration E% ﬁearch|

Description

1 | Phyzical interface |P [host byte arder]
Phpszical interface nebwork. prefis length
K.eepalive ide time, =

K.eepalive probe interval, ¢

K.eepalive probe count

5 Check the SHoOw BITS checkbox to enable the display of individual bits in the Bank &

Reg column.
i Modbus Dictionary
Source Configuration Dictionary Section Meter i
* Local © Online teter Canfiguration ﬂ s
Bank & Reg |Datum Type Dezcription
H- 8003.4 |Bit Reset resettable accumulator 1
H- 8003.5 |Bit Feset rezettable accumulator 2
H- =2003.6 |Bit Reset resettable accumulator 3
H- 8003.7 |Bit Reset rezettable accumulator 4
H- 8003.8 |Bit “Write daily archive
H- B003.% |Bit Wwirike hourly archive
H- 8004 Bitmap Process input calibration, auto
H- B004.0 |Bit Process input calibration, auto, differential prezsure
H- 2004.1 |Bit Process input calibration, auta, termperature
H- 8004.2 |Bit Process input calibration, auta, pressure
H- 8005 Bitrnap Process input calibration, manual
H- 8005.0 |[Bit Process input calibration, manual, differential prezsure
H- 8005.1 |Bit Process input calibration, manual, temperature
H- 8005.2 |[Bit Process input calibration, manual, pressune
H- 8006 Unzigned int | Open archive record select [age), daily
H- 8007 |Inzigned int Open archive record select [age), hourly
H- s00% Bitrmap Checkzum alarms
H- 200%.0 |Bit Checksum alarm: Meter configuration

6 Click on the appropriate row.
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Tip: The Search box allows you to search for specific data. The search is applied to entries in the
Description column and is not case sensitive.

* Local © Orine

£ Modbus Dictionary

Source Configuration

==

Dictionary Section Meter [ Show hits
tdeter Configuration j IVE%—‘ Search

Bank & Reg |Datum Type D escription
H- 8000.L |Unsigned byte | Meter number [1-based)]
H- 8000.H |Bitmap Meter status
H- 8001.L |Unsighed byte |Active stream number (0-baged)
H- 2003 Bitmap teter signals
H- 8004 Bitmap Process input calibration, auto
H- 8005 Bitmap Process input calibration, manual
H- B0D& Unzigned int | Open archive record select [age], daily
H- 8007 Ungsigned int Open archive record select [age], hourly
H- 8009 Bitmap Checksum alarms
H- 8020% |Shing [16ch] [Metertag
H- 8028 Bitmap Gross meber characterization
H- 28023.L |Unsigned byte | Product group
H- 8030 Bitmap Units: Primary input
H- 8031 Bitmap Uritg: Mass
H- 8032 Bitmap Uritg: Energy
H- 2033 Bitmap Units: Yolume
H- 8036 Unsigned int | End-of-day minute
H- 8037 Unsigned int | End-of-hour minute
H- 8041 Bitmap Meter calculation optiang
H- 2043 Bitmap teter control optiohs
Toggling these bits switches process inputs into and out of calibration mode.
while a process input is in calibration mode jts latest Tive value is stored in
the point "Input scaling, input frozen during calibration” and used for all
calculations, which allows the transmitter to be calibrated without the conseque
changes in output affecting measurement. When the process input is switched out

of calibration mode normal operation is resumed. Changes to calibration mode

7 Once a row is selected, additional information is displayed at the bottom of the window.

## Modbus Dictionary

Source Configuration
& Local © Ondine

==

Dictionary Section Meter I~ Show bits
Meter Configuration ﬂ lrlz%—‘ Search

Bank & FReg |Datum Type Dresciiption

H- 8000.L |Unsigned byte | Meter number [1-based)

H- 8000.H |Bitmap Meter status

H- 2001.L |Unsigned byte |&ctive stream number [0-based)

H- 8003 Bitrnap eter signals

H—aaa+ it = earat -

2 P & 3 ——

H- 8005 Bitrap Process input calibration, manual ).

& Hresigred-int——Hperrarchive-record-select-fanet-deiy

H- 2007 Unsigned int | Open archive record select [age], hourly

H- 8009 Bitrnap Checksum alarms

H- 8020* |Shing[16ch] |Metertag

H- 8028 Bitmap Gross meter characterization

H- 8029.L |Unsigned byte | Product aroup

H- 8030 Bitmap Units: Primary input

H- 8031 Bitmap Urits: Mags

H- 8032 Bitrnap Urits: Energy

H- 8033 Bitmap Units: Yolume

H- 8036 Unszigned int | End-of-day minute

H- 8037 Unszigned int | End-of-haur minute

H- 8041 Bitmap Meter calculation options

H- 8043 Bitrnap Meter control options
ffogoling these bits switches process inputs into and out of calibration mode.
while a process input is in calibration mode its latest Tive wvalue is stored in
the point "Input scaling, input frozen during calibration” and used for all
calculations, which allows the transmitter to be calibrated without the conszeque
changes in output affecting measurement. When the process input is switched out
,gi calibration mode normal operation is resumed. Changes to calibration mode
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8 Observe the Bank and Reg information in the first column. This column may contain a
number of items with different representations.

Bank & Reqg |Datum Type Dezcrption
H- 8000.L |Unsigned byte |bMeter number [14

H- B000.H |Bitmap Meter status
H- B001.L |Unszigned byte |Active stream nur
H- 2003 Bitrap Meter signals

In the first row, the first position indicates whether the register is a Holding Register
(H-) or an Input Register (I-), the second position represents the register (8000). The
third position indicates high order bytes (H), low order bytes (L), multiple registers (*),
and a plus sign (+) indicates that there are two registers (used for 32-bit quantities,
i.e., long integer and floating point elements).

If SHOW BITS is checked, a number in the third position is the bit number. For Datum
Type “String”, each register holds two characters.

ProSoft Technology, Inc. Page 20 of 153



MVI5S6E-AFC / MVIGIE-AFC ¢ Enhanced Liquid and Gas Flow Computer Creating an EAFC Manager Project
ControlLogix® and CompactLogix™ Setup and Configuration Guide

2 Creating an EAFC Manager Project

2.1 Creating the Project
1 From your PC/Laptop, run the EAFC Manager software.

2 Select FILE > NEW > MVIS6E-AFC (or MVIG9E-AFC) > MVIXXE-AFC, XX METERS

(VX.XX).
E Project  On-line  Comrmunications  Window  Help
ey 2 MWISEE-AFC 3 MWISEE-AFC, 16 meters (v 4.05)
Load ... MVIBIE-AFC 4 MVISGE-AFC, 16 rmeters (v 4.04)
Save MVISRE-AFC, 16 meters (v 4.03)
Save As ., MAVISHE-AFC, 16 meters (v 4.02)
Print Report .., MVISAE-AFC, 16 meters v 4.01)
Reset MVISBE-AFC, 16 meters i 4.00)

Preferences

Exit

Communication between the EAFC Manger and the AFC module is not required during
the configuration stage.

2.2  Setting Project Preferences

1 From the FILE menu, select PREFERENCES.

E EAFC Manager - [EAFC56-16(4):4.05] (new file) (cha
File Project On-line Communications Window
pad ...
Save
Save As ...
Print Report ...
Preferences [}
Exit

The Preferences dialog displays.
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2 Set the preferences as necessary.

-
¥ Preferences

— Show US differential pressure units as ...
T inH20 & i

(|

— Show analysis molar concentrations in ..
{* Peicent " Fraction

— Show density of gas relative to that of ar as ...
" Specific gravity {* Relative density

— Auto-report transmitter calibration on close session ?
{* Yes " No

—Auto-append MYT calibration reports to same file ?
{* Yes " No

— Auto-mediate transmitter calibration point when available 7 —

* Yes " Mo
Ok | Cancel ‘
Parameter Description
Show US differential This setting determines the units for differential pressure units when using US

pressure units as ...

units. Options are as follows:

e inH20: inches of water column at 4° Celsius (39.2° Fahrenheit)

e hW: Inches-of-water (water at 60° Fahrenheit)

Shown analysis molar
concentrations in ...

This setting determines how molar concentrations are represented in the
Stream Component Analysis dialog. Options are as follows:

=  Percent

=  Fraction

Show density of gas
relative to that of air as

This setting determines which term is used to indicate the density of gas
relative to that of air in EAFC Manager. Options are as follows:

=  Specific gravity

= Relative density

Auto-report transmitter
calibration on close
session?

To report a transmitter calibration automatically after closing the calibration

session, select YEs for this setting.

Auto-append MVT
calibration reports to
same file?

To append MVT calibration reports to the same file automatically, select YEs

for this setting.

Auto-mediate
transmitter calibration
point when available?

To mediate the transmitter calibration point automatically when it is available,

select YEs for this setting

ProSoft Technology, Inc.

Page 22 of 153



MVI5S6E-AFC / MVIGIE-AFC ¢ Enhanced Liquid and Gas Flow Computer Configuring Site Parameters
ControlLogix® and CompactLogix™ Setup and Configuration Guide

3 Configuring Site Parameters

O

EAFC Manager’s Site Configuration dialog box allows you to assign the following project
settings:

Project name

Modbus slave addresses
Memory allocation

Port configuration and mapping

Site options and status

You can also obtain the EAFC firmware version from this window.

3.1 Accessing Site Configuration Parameters

From the Project menu, choose SITE CONFIGURATION.

File On-line  Communications Windowv

Site Configuration ...

Meter Configuration ...

Prover Configuration ...
Download Project

Upload Project

Change Module Type 4
Modbus Dictionary ...

This opens the Site Configuration dialog box.
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Important: Examples used in this section are based on the MVI56E-AFC module. However, instructions are
identical between the MVI5S6E-AFC and MVIGOE-AFC modules.

¥ Site Configuration EI = @
Site name |
MVISEE-AFC | Project name Senial number
244 Frimary Modbus slave address Firmware wersion/revizioh number
0 Wirtual Modbus slave address Corfiguration changed
El: E End-of-day hour _ FLC status
a End-of-hour mirute Site shatuz
101.325 Barometric pressure (kPaa) Active gpecial-window sessions
0000k Site options l:l UDT tag prefis
0 Pazs-thru: Mas PLC window size
0 Pasze-thru: Wword region size Pasze-thru: Bit region size

ﬂelvmlk| Selial1| Serial 2 | Remapping

1]
1] Paszs-thru: 'word region address 0 Paszs-thru: Bit region address
| unavailable

Result ————
’V Commlink is

FPoll | Read | Wiite | Special wnd

’ﬁelween 1 and 60 characters.

Meters | Prower | Done

The following table summarizes the site configuration parameters and other information
displayed in the Site Configuration dialog. The sub-sections that follow describe some of
these in further detail.

Parameter Description

Site name Enter a site name. This parameter identifies the site (1 to 64 characters). The
default is “AFC Flow Station”. Edit this if needed.

Project name This parameter allows an external application such as EAFC Manager to

synchronize its database with the database resident in the module. Default is
"MVI56E-AFC" or “MVIG9E-AFC”.

Primary and Virtual If you plan on setting these parameters, please refer to the AFC Reference
Modbus slave address Guide for additional details.

End-of-day hour This parameter sets the minute of the day when the daily archives are
created. The default value of 0 (zero) creates the daily archive at midnight.
The entry format is hh : mm, where hh represents hour and mm represents
minute of the hour. Valid values for hour are between 0 and 23. Valid values
for minute of the hour are between 0 and 59. The entered hour and minute of
the hour values are converted to end-of-day minute values in a range from 0
to 1439 before being written to the module. This moment is relative to the
module’s wallclock, which is expected to be UTC time.

Important: The end-of-period (End-of-day hour and End-of-hour minute) settings are global
settings, unless these settings are set by meter on the Meter Configuration page. If these
parameters are set per meter, and enabled under control options, the options specified per
meter take precedence over the same settings on the Site Configuration page. For more
information see section 4.3, “Setting End-of-Period Parameters,” on page 47.

End-of-hour minute This parameter sets the minute of the hour when the hourly archives are
created. The default value of O (zero) creates hourly archives at the top of
each hour. Valid values are between 0 and 59. This moment is relative to the
module’s wallclock, which is expected to be UTC time.

ProSoft Technology, Inc. Page 24 of 153



MVI5S6E-AFC / MVIGIE-AFC ¢ Enhanced Liquid and Gas Flow Computer Configuring Site Parameters

ControlLogix® and CompactLogix™

Setup and Configuration Guide

Parameter

Description

Important: The end-of-period (End-of-day hour and End-of-hour minute) settings are global
settings, unless these settings are set by meter on the Meter Configuration page. If these
parameters are set per meter, and enabled under control options, the options specified per
meter take precedence over the same settings on the Site Configuration page. For more
information see section 4.3, “Setting End-of-Period Parameters,” on page 47.

Barometric pressure

This parameter sets the barometric pressure used on the module
calculations. The module expects each meter's pressure input to be in gauge
units. Because the AGA8, AGA3, and some API2540 calculations require the
pressure of the fluid to be in absolute units, the module adds barometric
pressure to the gauge pressure in order to obtain the absolute pressure.

The calculation assumes that all meters measured by a single AFC are
located at the same site and have the same barometric pressure.

Site Options

See “Configuring Site Options” on page 26 for details.

Pass-Thru Options

See “Configuring Pass-Thru Options” on page 27 for details..

Site configuration status

This series of indicators in the upper-right corner of the dialog show the
status of various site parameters. See “Viewing Site Configuration Status” on
page 27 for details.

UDT tag prefix

This field shows the prefix used for generated UDT names. See “UDT Tag
Prefix” on page 28 for details.

Network

Click this button to configure Modbus TCP/IP. See “Configuring Modbus
TCP/IP” on page 29 for details.

Serial 1 and Serial 2

Click these buttons to configure the two serial port connections. See
“Configuring Serial 1 and Serial 2” on page 37 for details.

Remapping Click this button to configure the data remapping between two slaves using
the Indirect Address Remapping dialog. For more information see the AFC
Reference Guide.

Poll Click this button to update the site-status indicators. For more information see
“Poll Button” on page 40.

Read Click this button to read the current site configuration from the module to the
local PC. See “Read Button” on page 41 for more information.

Write Click this button to transfer the site configuration from the local PC to the
module. See “Write Button” on page 42 for more information.

Special wnd Click this button to open the Special Windows Configuration dialog to set
timeout values for various processes. See “Special Wnd Button” on page 43
for details.

Meters Click this button to open the Meter Configuration dialog. For more information
see chapter 4, “Configuring Meter Parameters,” on page 44

Prover Click this button to open the Prover Configuration dialog. For more
information, see the AFC Reference Guide.

Done Click this button to store your settings temporarily and close the Site

Configuration dialog. Note that you must also save your project before closing
EAFC Manager; otherwise your configuration will be discarded.

ProSoft Technology, Inc.

Page 25 of 153



MVI5S6E-AFC / MVIGIE-AFC ¢ Enhanced Liquid and Gas Flow Computer Configuring Site Parameters
ControlLogix® and CompactLogix™ Setup and Configuration Guide

3.2 Configuring Site Options

The Site Options dialog box opens when you click the SITE OPTIONS field in the Site
Configuration dialog box.

- &' Site Options @ _—
@» Site Configurati| o | =3[ =]

Site name |AFCF| o

MVISBE-AFC % [ Ewentlog lockakle

244 Prima 2 [ Barometric pressure in psia (else in kPag) nérevision number

i Virtual r anged

i Enc-o

0 - Cli ¢

End-of L Click here
indow sessions

cion size

gion address
t
Fommlink is
unavailable

j‘l‘l‘lj\ 1

Meters Done

Parameter Description

Event log lockable If clear, the event log behaves as a FIFO buffer; a new record
overwrites the old one even if the overwritten event has never
been downloaded, in which case, the event is permanently
lost. If set, and the log is full with never downloaded events,
then the log is locked. Controllable events (changes to most
datum points) are not allowed to occur. Non-critical, non-
controllable events (e.g. checksum alarms) are discarded and
are permanently lost, and critical non-controllable events (e.g.
PLC mode change) are written as usual and the overwritten,
never downloaded events are permanently lost. A locked log
must be downloaded to unlock it for normal behavior.

Barometric pressure in psia If set, the barometric pressure will be expressed in psia units,
otherwise it will use kPaa.
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3.4

Configuring Pass-Thru Options

The Pass-Thru feature can be used for delivering data written packets directly to the
PLC logic, bypassing the MVIS6E-AFC’s or MVIGOE-AFC’s Modbus database. For
details on configuring this option, please refer to the AFC Reference Guide.

The module supports the Modbus Pass-Thru feature for write commands. When the
pass-thru region in the virtual slave is properly configured, all Modbus write commands
pointing inside that area will be handled by ladder logic using the Modbus Pass-Thru

function block.

0oooh Site options DT tag prefix

- Fass-thru: Max FLC window size

0 FPass-thru: Waord region size a Fassthru: Bit region size

0 Fass-thru: Word region address o Fass-thru: Bit region address

ﬂetwork] Seriall] Serialzl Remapping

Result

Enll Bead Write

Viewing Site Configuration Status

’7 Commlink is ope
|

Snercial wnd

-
%E:» Site Configuration

==

Site name |EAF[Z Flow Station

JE

|MVI55E -AFC | Project name

Primary Modbus slave address
D Wirtual Modbus slave address
El: El End-of-day hour

ICI End-of-hour minute

Barometric pressure (kPaa)

Site options

D Pass-thru: Max PLC window size
ICI Pass-thiu Woard region size
D Pass-thiu Word region address

—

_ Serial number
_ Firmware version/revision number
Configuration changed
_ PLC status

0000k Site status

\ Active special-window sessions
| LDT tag prefis

ICI Pass-thiu Bit region size
D Pass-thiu Bit region address

Network | Senall | Senal 2 Remapping Hegu[IZtommlink =
. ) unavailable
Poll Read Write Special wnd

Up to 3 alphanumenc characters.

Meters Prover

Done

This section of the Site Configuration dialog box is used to provide Site status
information. Site status features are discussed in the AFC Reference Guide.
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3.5 UDT Tag Prefix

This field shows the prefix used for generated UDT names. UDT definition files
generated for the MVIS6E-AFC or MVIG9E-AFC projects, including those for backplane-
return layouts and archive record layouts, may be imported into the RSLogix/Studio
5000 project. To avoid conflict with names of other types, tags, and files, especially
those generated for other AFC modules in the same rack, you can enter an optional
prefix in the UDT Tag Prefix field. The prefix must be an alphanumeric string of not more
than 3 characters. This string will be prepended to each generated name (after the
leading “MVIxxE-AFC”) with an underscore (“_") separator.

If you do not specify a UDT tag prefix, generated names are not prefixed.

i Site Confiquration E E}
Site name EAFE Flow Station
M¥ISEE-AFC | Project name 00000000 =Ty
244 Primary Modbus slave address ENITRLNIRN Firweare version/revision nu
0 “irtual Modbus slave address Configuration changed
0 -0 | End-of-day hour _ PLC status
0 E nd-of-hour minute 0000k Site status

101.325 Barometric pressure [kPaa)

Active zpecial-window sessic
DT tag prefis

0000k Site options
I Pazz-thru: Maw PLC window size
I FPasz-thru: Word region zize I Paszz-thru: Bit region zize
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3.6 Configuring Communication Parameters

Note: The examples used in this section show the MVIS6E-AFC module. However, instructions are identical
(except where noted) for the MVIG9E-AFC module.

3.6.1 Local Port Settings

The Local Port Settings dialog allows you to define settings for the TCP/IP and serial
ports. To access this dialog, select COMMUNICATIONS > LOCAL PORT SETTINGS.

%- Local Port Settings @

(" Serial ‘

— EAF

Server

(Seled E‘%l Copy to L

ocal
Frimary slawe address 244

Timeout (ms) 5000

—Local

Servar P address 192.1658.0.251
Server TCP port

| Commlink is open |

0K | Cancel | Cugnec{‘

Adjust the communication settings if necessary. Click CONNECT to save the settings and
OK to connect.

The Local Port Settings dialog will also display anytime you take an action that requires
a connection to the module—such as clicking the READ, WRITE, and POLL buttons of the
Site Configuration dialog—if a connection does not already exist. You must then enter
the appropriate port settings and establish a connection before proceeding.

If a connection is already present, the Local Port Settings dialog displays only when you
access it from the COMMUNICATIONS menu.

Similarly, if the connection exists but the operator has not logged in, while the “other
action” requires login, the Login Module window is automatically displayed.

Both conditions are cascaded. For example, a Read (when not connected) first displays
the Local Port Settings window to connect, then the Login Module window to log in.

ProSoft Technology, Inc. Page 29 of 153



MVI5S6E-AFC / MVIGOE-AFC ¢ Enhanced Liquid and Gas Flow Computer
ControlLogix® and CompactLogix™

Configuring Site Parameters
Setup and Configuration Guide

3.6.2 Configuring Modbus TCP/IP

To configure the Modbus TCP/IP parameters for the Ethernet port, select the NETWORK
button in the Site Configuration dialog.

#» Site Configuration

===

Poll

Site name |EAFC Flow Station

MVIS6E-AFC Project name _ Serial number

244 Primary Modbus slave address _ Firmware versionrevision number

0 Wirtual Modbus slave address Configuration changed

E: E End-of-day hour - PLC status

o End-of-hour minute m Site status

10,325 Barometric pressure (kP aa) Active special-window sessions

0000k Site options |:| UDT tag prefiz

o Pass-thru: Max PLC window size

0 Pass-thiu: Word region size 0 Pass-thiu: Bit region size
Pass-thru: Word region address 0 Pass-thru: Bit region address

Selialll SelialZl Remapping |

Head | Write | Special wnd |

Result

Commlink is
unavailable

Configure the Module's network port.

Meters

| Prover |

Done

This opens the AFC Network Configuration dialog.

AFCglave & @)
[ Swap words [ Swap bytes

™ Disable pass-thiu

%3‘ AFC Netwerk Configuration (changed) @
Server1 | Gewer2 | Sewer® | Gerverd | Advanced
Enabling
’7 Server 1 Enabled 2
’7192 168.0.251 | /[24] IP address / Mask bits TCP port
Settings
Mode & Enddevice  Gateway Dl M aximum simultaneous connections

Reserved connections

Dl ldle-connection timeout, min

W | Password

r Whitelist

Whitelist Disabled I” Enable

#  IPrangs lowend / Mask  Allow Deny IP range
1 |0.0.00 /E = r <emplyy
2 [nooo Q] & empt
3 (000D o] & <emply>
4 |0.0.00 /E = r <emphys
5 |0.0.00 EE i r <Empty
g (0000 /E o (W <emptyy
7 0000 ,’E i (@ <amptys
g (0000 o] & o <empty>
Password authorization waiver for access via Commbink is

server 1: if a function is waived. a password is not
ded

unavailable

0K | Qance|| BRead ‘

| Apply | Yerify
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Modbus TCP/IP Server Configuration
The Server tabs in the AFC Network Configuration dialog allow you set different
configurations for up to four servers.

£ AFC Network Configuration (=

Server 11 | Server2 ] Server 3 ] Server 4 ] Advanced

— Enabling
[ Server 1 Enabled | ¥
g |
192168.0.251 | /[24] IP address / Mask bits TCP port

— Settings
Mode {» Enddevice { Gateway EJ] Maximumn simultaneous connections
AFC slave @+ i Reserved connections
I~ Swap words [~ Swap bytes EJ] |dle-connection timeaut, min

1 Click on the tab of the server that you want to configure.

2 Enable the server by selecting the ENABLE checkbox.

g@- AFC Network Configuration I:
Server 1 T Server 2! T Server 3 T Serverd T Advanced
—Enabling

| Server2Disabled | [__Enahle

—Network Interface
0.000 ;E P ! Mask bits

rSetlings
kode @ Enddevice ( Gatewsy 0] kaximum simultaneous connectio

Click to enable
this senver.

3 Inthe Network Interface area, enter the IP address of the physical interface
inconfigure the network interface.

:@}- AFC Network Configuration I:

Server 1 T Server 2 T Server3 T Serverd T Advanced

Enabling
’7| Server 1 Enabled | [ Enahle

Network Interface
192.168.0.251 tfeal / Mask bits TCP port

Settings

bdode % Frrl deviea [T T

4 Set up Mode and AFC Slave settings
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Parameter Description/Example
Enabling
Enable Enables the Modbus TCP/IP driver

Network Interface

IP

This field indicates the IP address of the physical interface in dotted
decimal format.

Mask bits

The Mask bits indicate the network prefix length of the physical
interface. This is a number between 1 and 31.

TCP port

TCP port is the Modbus TCP/IP port for the selected server. This the
MBAP listener port, typically 502 (default). You can use a range
between 1024 and 65535.

Settings

Mode

Set the module as an End Device or a Gateway.

%f AFC Network Configuration @

BServer 1 T Sener 2 T Server3 T Serverd T Advanced
—Enabling
| Server 1 Enabled | v

—Network Interface

1821680251 |/f24] P / Mask bits TCP port
— ings
(Mode ® Enddevice Gatew@ ljl Maximum gimultaneous connections

AFCslave @ o Reserved connections

[ Swapwords [ ljl ldle-connection timeout, min

[ Disable pass-thru

Whitelist
’7| Whitelist Disabled | [~ Enable

If set to an End Device (has its own Modbus database), the unit code
is ignored and is echoed verbatim in the response regardless of its
value.

If set to Gateway (protocol converter between the TCP network on
one end, and a traditional serial Modbus network on the other end),
the serial Modbus network is virtual consisting of the modules primary
and virtual slaves (only), and the unit code must be the configured
slave address of the targeted AFC slave.

AFC Slave

The effect of the AFC Slave option depends on Mode setting.

If the device is set as End Device, this option selects which of the two
AFC slaves are to be the addressed end device.

If the device is set to Gateway, then this option changes to a
checkbox that hides the primary slave. If not selected, both slaves are
addressable, but if set, only the virtual slave is addressable.

In either case, if a command addresses the virtual slave but the
virtual slave does not exist, no response is issued.
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Parameter

Description/Example

AFC slave indicates whether this is a primary or virtual slave.

%’f AFC Network Configuration @

Server 1! T Server 2 T Server 3 T Serverd T Advanced
—Enabling
| Server 1 Enabled | [v

—Network Interface
192.168.0.251 i24] P 7 Mask bits TCP port

—Settings

tade ® Enddevice ( Gateway EI Maximum simultaneous connections

@C slave (% (‘ ) Feserved connections

[ Swapwords I ljl ldle-connection imeout, min

[ Disable passhru

hital

W
’V| Whitelist Disabled | [ Enahle

Swap Words

If checked, swaps the Modbus words transferred through this port.
This parameter is only accessible to those data points that hold 32-bit
quantities (long integers, floats, totalizers).

Disable pass-
thru

The Modbus Pass-thru feature allows you to configure a Modbus
Pass-Thru region in the Virtual Slave (Project > Site Configuration).
See the AFC Reference Guide for detailed information.

Maximum
simultaneous
connections

Set the maximum number of connections for this server. Eight (8)
total connections are available and can be configured as required.
For example, each server might represent a different network. Server
1 might have a single connection while server 2 may have 3, server 3
with 2, and server 4 with 2 for a total of 8.

Reserved
connections

A reserved connection is one whose resources are always available
for use by this server, whether or not such a connection is currently in
use, so that regardless of activity on other servers, this number of
connections to this server can always simultaneously exist. This
setting must not exceed the maximum number of connections
permitted for this server if that maximum is non-zero. The total
number of reserved connections over all servers must not exceed the
maximum number of connections permitted overall. Server #1 always
has at least one reserved connection. Range 1 to 8, default 1 with
corresponding for others as 0 to 8..

Idle connection
timeout, min.

Specify the number of minutes that a connection may be idle before
being disconnected. A timeout of 0 means no timeout (the connection
may remain idle indefinitely).
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Whitelist Options

&r AFC Network Configuration @

Server 1 T Server 2 T

Sernver 3 T Serverd T Advanced

’rEnainng

Server 1 Enabled [

Interface
J Mask bits

TCP port

—Setti

Mode
AFC slave

[~ Swapwords —

| Disable pass-thru

® Enddevice ( Gateway ljl Maximum simultaneous connections

Feserved connections

EI Idle-connection timeaut, min

@ o

IP ra

Whitelist Disabled [~ Enahle

nge low end / Mask  Allow  Deny IP range

0.0.0.0

o] & c

<ampty>

0.0.00

<empty>

0.0.0.0

<empty>

<empty>

0.0.0.0

<empty>

0.0.00

<empty>

0.0.0.0

) W e W W w

<empty>

*
1
2
3
4 |0000
5]
B
7
8

0.0.00

o e Ne N Ne e e

<empty>

4]

>

Select server to configure, or Advanced options.

Commilink is open

0K ‘ Qan:el‘ Read ‘ Write ‘ ‘ |

Whitelist configuration is an ordered sequence of eight entries, each of which comprises:

¢ An IP range (network IP and mask length)

o A true or false "disposition" flag; true = allow, false = deny.

An entry whose components are all zero (IP 0.0.0.0, prefix length is 0, disposition is
false) is empty. It is ignored during application of the whitelist and its position in the
sequence is irrelevant. The relative positioning of non-empty entries is relevant however,

as a later entry can override th

e effect of an earlier entry.

See the AFC Reference Guide for detailed information.
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Advanced Tab
Overall Settings

% AFC Network Configuration @
Serverl | Server2 | Serverd | Serverd | iAdvanced
~Dverall Settings _‘\\
K.eepalive idle time, sec b axirum gimultaneous connections
K.eepalive probe interval, sec Conplete-packet timeaut, sec
K.eepalive probe count Ijl Orphaned-connection timeout, minjﬂ

—'web Interface

192.168.0250 | /[24] 1P address / Mask bits

— Gateway

192.1628.0.1 (3 ateway

Parameter Description

Keepalive idle time This setting enables a network server to free up resources allocated to
broken connections. The three settings are:

= |dle time

=  Probe interval
=  Probe count

When a connection becomes idle (no requests to the server), it could be
merely because the client has nothing to say or it could be due to a broken
connection. “Keepalive” enables the server to reasonably determine which
and act accordingly.

When a connection has been idle for the “idle time”, the server sends up to
“probe count” probes at the rate of the “probe interval” delay between each.
A “probe” is a TCP/IP packet that asks the client “Are you still there?”. If the
client answers any probe with “Yes, I'm still here”, then the connection is
good. The client is merely silent and the server resets “keepalive” logic for
another cycle.

If the client does not answer any probe, then the server deems the
connection to be broken and closes it to free up its resources for allocation.

Keepalive probe interval See above.

Keepalive probe count See above.

Maximum simultaneous The maximum concurrently active connections over all servers. This should
connections be a number between 1 and 8. The default is 8.

Complete packet timeout  The timeout (in seconds) for receiving a complete packet. The timeout
becomes effective upon receipt of the first octet of a packet's MBAP
header and imposes a limit on the time that may elapse before receiving
the last octet of that packet. If the timeout expires, the connection is shut
down. Valid range is 1 through 60 with a default of 5 seconds.
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Orphaned connection This timeout (in minutes) becomes active when a connection is orphaned
timeout by a sufficiently significant change to its parent server’s configuration. This

setting provides a window of time during which the connection remains
alive so that the client can gracefully close it before establishing a
replacement connection according to the network’s updated requirements.
Server changes causing orphans include (but not limited to):

= Disabling the server
= Change of IP address
=  Change to whitelist the disallows the client’s IP

= Reduction or removal of access permitted, e.g. primary vs virtual
slave.

=  Change of protocol; e.g., gateway vs end-device mode, swap options

Creating orphans of a connection breaks the association between the
connection and its parent server so that the connection no longer belongs
to any server. Server settings in effect prior to orphan creation become
frozen for that orphan for the remainder of its limited life. A subsequent
reconfiguration of this or any other server that reestablishes the frozen
settings does not re-associate the connection with the server; the
connection remains orphaned and its timeout remains active.

Upon timeout expiry, the connection is shut down. A timeout of 0 causes
an immediate shutdown. Changing this setting does not adjust timeouts in
effect for already existing orphans.

Valid values: 0 to 60, Default is 0.

Web Interface/Gateway

.

#h AFC Network Corfiguration

Server 1 T Server 2 T Server 3 T Server 4 T?ndvance

Overall Settings

Keepalive idle time, sec kd awimurn gimultaneous connechion

K.eepalive probe interval, zec Complete-packet timeout, sec

¥.eepalive probe count Ijl Orphaned-connection timeout, min
eb Interface —-.\\

192168.0.250  |#[24] 1P address / Mask bits

G ateway

192.168.01 3 ateway )

The IP address and Mask bits pertain to the address of the AFC module. This is not a

Modbus TCP/IP address used by the AFC module. The default web interface address is

192.168.0.250.

Once configured, click READ from the Site page to save changes.
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3.6.3 Configuring Serial 1 and Serial 2

The AFC modules contain two serial port connections. Serial 2 may be used as a
Modbus Master. To configure the serial port connections, select the SERIAL 1 or SERIAL
2 button in the Site Configuration dialog.

Pass-thru: Word region address

Senal 1 | Senal 2 | Remapping

Poll

Bead | Wirite | Special wnd |

Hi Site Configuration ’: =
Site name EAFC Flow Station |
MVIS6E-AFC Project name _ Serial number
244 Primary Modbus slave address - Firmware version/revision number
0 WVirtual Modbus slave address Configuration changed
ZI: E End-of-day hour - PLC status
0 End-of-hour minute m Siter status
101.325 Barometiic pressure (kPaa) Active special-window sessions
0000k Site options |:| UDT tag prefix
0 Pass-thru: Max PLC window size
0 Pass-thiu ‘Word region size 0 Pass-thiu: Bit region size
0 0

|

Pass-thru: Bit region address
Result

Commlink is
unavailable

Configure the Module’s network port.

Meters

| Prover |

Done

This opens the EAFC Port Configuration dialog.

[t EAFC Port 1 Configuration *
rameters -
Capy Mazon | [ Fe
Data Stop Mode ' Mone
™ 7Bits | [ 1Bt | |® RTU | [£ Ewven
@ BBits | | 2Bitz | [ ason | € O0dd
— Port Modem Delays
CTS timeout [x Sms) Ijl
Delay before first data after CTS [= Bms) Ijl
Drelay after last data before BTS [ Bmg) Ijl
— Port Options
I Idle timeaut ) Ijl
-
[ Swap Modbus bytes
[ Swap Modbus words
[ Disable pass-thiu
Done
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Serial Communication Parameters

The module supports the following communication parameters for each communication

port:

Parameter Values

Baud Rate 9600, 19200, 28800, 38400, 57600, 115200, 230400
Data Bits 7or8

Stop Bits 1 or 2 Bits

Mode RTU or ASCII

Parity None, Even or Odd

Note: Do not configure a port for both RTU mode and 7 data bits as this combination is not supported by the

Modbus protocol.

Port Modem Delays

Parameter

Description

CTS timeout (x 5ms)

Timeout period (x 5ms) for transmitter to wait for a clear-to-send
frame from receiver before transmitting data frame.

Delay before first data
after CTS (x 5ms)

Delay period (x 5ms) after transmitter receipt of clear-to-send frame
before transmitting data frame.

Delay after last data
before RTS (x 5ms)

Delay period (x 5ms) after transmitter sends last data frame before
sending request-to-send frame to receiver for next message.

Port Options

Option

Description

Modbus Master

Enables the Modbus Master for the port (Serial 2). The Modbus Master
command is generated from the processor using ladder logic (Modbus
master block). After the Modbus Master transaction is completed the
module is ready to receive another Modbus Master request from the

ladder logic.

Note: This is designed to poll devices such as gas chromatographs but does not poll fast
enough to use for instrumentation such as Coriolis meters and multi-variable transmitters.

Processor

MVI-AFC

Modbus
Master
Block

—
Modbus
Command

Modbus Slave

The following Modbus functions are support for Modbus Master operation:

Modbus Function Code

Description

1

Read Coil Status

2 Read Input Status

3 Read Holding Registers

4 Read Input Registers

15 Force (Write) Multiple Coils
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Option Description
| 16 | Preset (Write) Multiple Registers [

The module offers flexibility for Modbus Master operation, allowing ladder
logic to select one of the following data types:

= Bit (packed 16 to a word)

=  Word (16-bit register)

= Long (32-bit items as register pairs)

= Long Remote (32-bit items as single registers)

Note: Long data type implements each data unit as one pair of 16-bit registers (words).
Each register contains two bytes. Long remote data type implements each data unit as

one 32-bit register. Each register contains four bytes. The proper choice depends on the
remote slave’s Modbus implementation.

Hide Primary Slave When checked, protects the Primary Modbus Slave from any read or write
command from a Modbus master device. In this case, you could also
remap the register from the Primary Slave to the Virtual Slave protecting
each register from write commands (refer to the Primary & Virtual Modbus
Slaves Configuration section).

Swap Modbus Bytes  If checked, the bytes transferred by a Modbus master device will be

swapped.
Swap Modbus If checked, the words transferred by a Modbus master device will be
Words swapped. This setting only applies to double-register data items (floating

point and long integer).

Disable Pass-thru The Modbus pass-through feature allows you to configure a Modbus
Pass-through region in the virtual slave (Project > Site Configuration).

After the module receives a holding register write command (Modbus
functions 6 or 16) or a bit write command (Modbus functions 5 or 15), it
generates a pass-through block to be sent to the processor containing the
Modbus command data. You can define a word pass-through region for
words or bits.

Note: You must enable the Virtual Slave by configuring a Modbus address
greater than 0 (Project > Site Configuration).

You can control which communication parts will support the pass-through
(Project > Site Configuration > Port X button).

This feature requires ladder logic to read the pass-through block from the
module to the processor. Refer to the Ladder Logic section in the AFC
Reference Guide for more information about the pass-through feature.
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3.7

Poll Button

The PoLL button updates the display of site status (the black-background boxes in the
upper right quadrant of the Site Configuration dialog.

%'-:E' Site Configuration

fo] @ &)

Site name || 213 M J TV &1

|H‘JI55E4\FC | Project name

Primary Modbus slave address
D Virtual Modbus slave address
El: El End-of-day hour

D End-of-hour minute

Barometric pressure (kPaa)

Site options

D Pass-thiu: Max PLC window size
D Pass-thiu: Word region size
D Pass-thiu: Word region address

_ Serial number

_ Firmware versiondrevision number
Configuration changed #ck Cho |
_ PLC status

m Site status

Active special-window sessions

DT tag prefix

D Pass-thiu: Bit region size
D Pass-thiu: Bit region address

Network | Senall | Senal 2 Hemapping Hesu[I:tn- mhink s
3 . unavailable
Poll | Read Write Special wnd

Between 1 and 60 characters.

Meters | Prover

Done |
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3.8 Read Button

The READ button reads the current site configuration from the module to the local PC.
Look at the result area (green rectangle) on the Site Configuration dialog box for the
status of the read operation. When a "Success" indication appears in the result area, it
indicates that the site configuration has been successfully read to the local PC.

ﬂelvmlkl Selialll Selialgl Remapping |

Result

rg'.f" Site Configuration E =
Site name |
|MVISBE-AFC | Project name _ Serial number
244 Primary Modbus slave address EEEXTIN Firrvvvare version/revision number
0 Virtual Modbus slave address Configuration changed |
D: E E nd-of-day hour _ PLC status
o E nd-of-hour minute m Site status
101.325 Barometric pressure (kPaa) Active special-window sessions
0000k Site options |:| UDT tag prefix
0 Pass-thru: Max PLC window size

Pass-thru: Word region size EI Pass-thru: Bit region size

EI Pass-thru: Word region address EI Pass-thru; Bit region address

Poll | Read | Write | Special wnd |

Commlink is
unavailable

Between 1 and 60 characters.

Meters | Prover |

Done I
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3.9 Write Button

After you have completed the site configuration on the local PC using EAFC Manager,
click the WRITE button to transfer the configuration to the module. When the Result area
shows "Success", the site configuration has been successfully written to the module.

§ Site Configuration o &
Site name [T |
MVIS6E-AFC | Project name _ Serial number
244 Primary Modbus slave address EEEXTI Firrovvare version/revision number
o Virtual Modbus slave address Configuration changed |
0 |:|0 | End-of-day hour _ PLC status
0 E nd-of-hour minute 0000h Site status
101.325 Barometric pressure (kPaa) Active special-window sessions
0000h Site options |:| UDT tag prefi
o Pass-thru: Max PLC window size
0 Pass-thru: Word region size 0 Pass-thu; Bit region size
0 Pass-thru: Word region address 0 Pass-thru: Bit region address

. . . Result
Metwork ‘ Senal 1 | Senal 2 Remapping ‘ Commiink is
i i unavailable
Poll ‘ Read ‘ Write ‘ Special wnd ‘

Between 1 and 60 characters.

Meters ‘ Prover ‘ Done I

After writing the configuration to the module, you can click the READ button to read the

current module site configuration. The configuration should match the last write
operation data.

If the Result area shows "Time out", verify the network connections.
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3.10 Special Wnd Button
This button displays the Special-Windows Configuration dialog.

£ Special-Windows Configuration
Wirtual slave

Timeout location
E vent log download [ﬁ sec |0
Alarm log download EBD sec _iZI
Operator database management %E;D ' min _EI
Transmitter calibration ;SD _ min fF}

Enron access ;ED sec |

MASC EOS table entries QBD | sec |0

A number between 5 and 300, in seconds. Deie

This dialog allows you to set times in minutes or seconds. The times represent periods
of no activity. For example, if you set Event log download to 60 seconds, and no
download activity has occurred within that time period, the Event Log activity is
abandoned and no data is logged or committed. The same holds true for the alarm log,
transmitter calibration, Enron access, and MASC EOS table entries. You must enter the
time interval and the optional Virtual Slave location of the data. When you are satisfied
with your settings, click DONE. You can come back at any time and change your settings.

If you want to access these special windows via the virtual slave, assign an address in
the virtual slave to the special window in the Virtual slave location column. If the Virtual
slave location is set to “0”, the special window is unavailable in the virtual slave.
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4 Configuring Meter Parameters

©®

Important: Ensure that all site information is configured as described in the previous chapters.

4.1 What Parameters Do | Have to Configure?

The Meter Configuration dialog box (PROJECT > METER CONFIGURATION) allows you to
configure your meters based on their type and application. The parameters that you see
on this page could vary based on information that you provide to EAFC Manager.

Configuring a meter consists of the following steps:

1 Configure the meter and stream identification parameters. For details see section
4.2, “Configuring Meter and Stream Identification Parameters,” on page 45.

2 Configure the meter-classification parameters. These include Product Group, System
of Units, Metering Principle, and Group Membership. For more information see
section 4.4, “Configuring Meter Classification Parameters,” on 48.

3 Configure parameters that are common to all projects. For more information see
chapter 6, “Configuring Common Parameters,” on page 60.

4 Configure application-specific parameters. For more information see chapters 7 — 15.

5 Configure component analysis parameters for gas products. For more information
see the AFC Reference Guide.
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4.2

Select the Meter number.

Configuring Meter and Stream Identification Parameters

4.2.1 Setting Meter Identification Parameters

The Identification Parameters identify the meter.

ﬁ# Meter Configuration

| METER

1 l Meter Tag |HI]1

~ Select Meter
Meter number

U

| Meter Disabled

Meter number

Copy |

— Copy Config From

s

Identification

End of period
11

-~ Meter Classification

Product group Gas

S

System of units

Metering principle |Diffelenlial pressure

Group membership Autonomous [

: Physical Device
IDrilice plate [AGA 3 [2012])

r

METER 1 Meter Tag M0

ol &®|=

| Accumulators and Flow Rates

Yol | Energy

] Mass

—Select Meter Meter Classification
Meter number E@ Product group Gas - hour Flows rate period unit
5 cubic metels«j Flow rate unit
Meter Disabled System of ks |SI b [cublic meters] Accumulation unit
— Copy Config From —— 100000000 | Accumulator rolover
Meter number L ——
Metering principle | Differential pressure + I
Copy | P ——— T
h‘.‘- Meter 1 Identification X
Identification || —
PSS METER 1]
Igznld [i penod o [ |
eneral type
5 End-of-day hour - =
Analysis Config
Endof-how minule Manulacturer | | B2 | * |
Model | pts | Calculation Opts |
Sample rate alarming ; 3
Sample period limit Senal number [ ] infig | Resettable Accum |
Size [ | fetum |
Nominal K-factor | ]
[Up to 10 characters. | Ok J Cancel ‘
Stream 1 Gas Differential Meter [ Diff Pressure )
Select Stream 1.3198 |sentropic exponent Viscosity [cp)
Stream number  [1 [ | | (06 Default relative density Sotes Factors
E—— U 7 1 (e
Stream Enabled :
E Default heating value MJ/kg) Stream Dpts | Analysis |
Allocation
Identification
Result G | desc information for the meter, for identification and inclusion in
Commbink it proving reporls.
Site HRead Wiite Done |

2 Click the IDENTIFICATION button in the Meter area of the dialog (upper part) to display
the Meter Identification window.
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3 Add the following identifying parameters:

o Asset Tag
e General Type
e Manufacturer

e Model
o Serial Number
. Size

e Nominal K Factor
4 Click OK when complete. Repeat this for every configured meter.
4.2.2 Setting a Stream Name

1 To set a Stream Name, click on the IDENTIFICATION button under the Stream Enabled
indicator.

[$2 Meter Configuration B
|

METER 1 ‘ Meter Tag IMI]1 ‘ Accumulators and Flow Rates

Meter Classification Volumes | Energy | Mass

~Select Meter
Meter number g Praduct group Gas - hour Flow rate period unit

cubic meters| Flow rate unit

System of units Sl 2
[ Meter Disabled | ¥ cubic meters] Accumulation unit

100000000 | Accumulator rollover

— Copy Config From

Meler number 1 |
.E Metering principle | Ditferential pressure =
4| Group membership Autonomous

Identificati | Physical Device
| Diifice plate (4G 3 [2012]) =l

End of period

IE:IE End-of-day hour n_ r——

EI End-oth - h Stream 1 Identification »
Na-ol-nour miInute

Product description I

I o oin

put Analysis Config

Sample rate al

Sample period limit | || |l||:l to 10 characters. ‘ Ok | Cancel | nfig

0 Overide discharge cosfficient
Orifice |

| Stream1 | 6as Differential Meter ( Diff Pressure )

Select Stream 1.3138 Isentropic exponent 0.010268 | Viscosity (cp)
(Stream number |1 %{ 06 Default relative density Meter Factors
- M

| |
| pts | Calculation Opts |
| Resettable Accum |

T vieturn

Default Fpy
[ SteamEnabled | | [g Default heating value (M/kg) Stream Opts | Analpsis |
Allocation |
| Identification I
esult———————— |General descriptive information for the st . for inclusion in proving reports.
Commlink is
Site | Read Write Done

2 Enter a product description and click OK.
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4.3

Setting End-of-Period Parameters

These parameters set the End-of-day hour and End-of-hour minute values on a per
meter run basis.

4.3.1 End-of-day hour

This parameter sets the minute of the day when the daily archives are created. The
default value of 0 (zero) creates the daily archive at midnight. The entry format is hh:
mm, where hh represents hour and mm represents minute of the hour. Valid values for
hour are between 0 and 23. Valid values for minute of the hour are between 0 and 59.
The entered hour and minute of the hour values are converted to end-of-day minute
values in a range from 0 to 1439 before being written to the module. This moment is
relative to the module’s wallclock, which is expected to be UTC time.

4.3.2 End-of-hour minute

This parameter sets the minute of the hour when the hourly archives are created. The
default value of 0 (zero) creates hourly archives at the top of each hour. Valid values are
between 0 and 59.

4.3.3 Setting Precedence

Global settings for End-of-day hour and End-of-hour minute are located in the Site
Configuration dialog box. By default, these take precedence over the End-of-day hour
and End-of-hour minute parameters in the Meter Configuration dialog box. However, you
can give the meter setting precedence using the Meter Control Options dialog.

s -1

£ Meter Control Options @

=
-1

______ Alarming; require manual acknowledge
Alarming: disallow pre-acknowledge
Alarming: acknowledge action is sealable

Alarming: must ack to resume normal measurement

Dizable pulse-count sample rate alarm

o EVERER CHCRCE

10
1
12
13

Treat analysis as process input
Extended totalizers statistical properties

Enable per-meter end-of-day
Enable per-meter end-of-hour

178111717

Meter enable

1 From the Meter Configuration dialog, click on the CONTROL OPTS button.
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2 Select the Enable per-meter end-of-day and Enable per-meter end-of-hour check
boxes.
3 Click DONE.

The settings in the End of Period section for the meter now take precedence over those
set on the Site page.

4.4 Configuring Meter Classification Parameters

Meter classification parameters include meter type, product group, units, and primary
input. These parameters must be configured before you configure any common or
application-specific parameters.

What you select here affects the available parameters that must be configured for your
application. EAFC Manager needs these parameters in order to hide or show
parameters that pertain specifically to your meter and its primary output based on your
meter and associated instrumentation.

:| Meter Tag |MI]1 | Ac
Meter Claszification

Product aroup |I3as ﬂ

System of units |SI j

e | | ||
= rA =1

Metering principle |Differential pressure ﬂ

Group membership Autonomous

.Ph_l,lsical Device

T 1

L |

4.4.1 Product Group

The Product Group represents what you are measuring (i.e., gas or liquid). The Product
Group dropdown list allows you to select the appropriate Product Group for your
application. Refer to the AFC Reference Guide for detailed information.

4.4.2 System of Units

System of Units pertains to how measurements are displayed and are used for
calculations.

o US - Temperature in °F, Pressure in psi, Differential Pressure in hw@60°F.

e SI-Temperature in °C, Pressure and Differential Pressure in kPa.

Troubleshooting Tip: If EAFC Manager displays an "lllegal Data Value" message, it typically indicates an
invalid metering principle or product group configuration. The module does not accept a configuration file
that attempts to change a metering principle or product group for a meter that is currently enabled. Disable
all meters, change the metering principle and product groups as needed, and then enable the meters again.

4.4.3 Metering Principle

Metering principle internally combines device type, primary input, and the meter-group
parent flags to characterize a type of meter. Options are as follows:
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o Differential pressure
e Pulse count

e Pulse frequency

e Flow rate

o Meter-group parent: Selecting this option designates the meter channel as the
parent of a meter group. For more information see chapter 5, “Configuring Meter

Groups,” on page 51.

Note: If you select a metering principle of Meter-group parent, information that is not sourced from the
meter-group parent is hidden.

Use the following table to determine which metering principle you should select based
on the type of meter and its primary output:

What type of meter are you What is the primary output from Configure the metering
configuring? your flow meter and associated principle as...

instrumentation?
Orifice Meter Differential Pressure Differential pressure
V-Cone Meter Differential Pressure Differential pressure
Wedge Meter Differential Pressure Differential pressure
Coriolis Meter Flow Rate Flow rate

Pulse Count and Pulse Frequency Pulse count

Pulse Frequency Only Pulse frequency
Vortex Meter Flow Rate Flow rate

Pulse Count and Pulse Frequency Pulse count

Pulse Frequency Only Pulse frequency
Ultrasonic Meter Flow Rate Flow rate

Pulse Count and Pulse Frequency Pulse count

Pulse Frequency Only Pulse frequency
Turbine Meter Pulse Count and Pulse Frequency Pulse count

Pulse Frequency Pulse frequency

Pulse Count Pulse count
Positive Displacement Same as Turbine
Magnetic Same as Turbine
Thermal Mass Flow Rate Flow rate

Pulse Count and Pulse Frequency Pulse count

Pulse Frequency Only Pulse frequency

4.4.4 Group Membership

Group membership specifies whether the meter is a member of a meter-group parent or
a standalone (autonomous) meter channel. When 0 (not a member of a meter-group
parent), the meter is a standalone, autonomous meter channel.
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Meter Classification
Product group | Gas v
System of units | 5l LJ

Metering principle |Diﬂerentia| pressure j

Group membership Autonomous

When the Group membership value is a number from 1 to 16, the meter is a member of
a meter-group parent.

Note: If you assign the meter to a group, information and parameters that are sourced from the meter-group
parent are disabled.

For more information on meter groups, see the following chapter.
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5

5.1

Configuring Meter Groups

About Meter Groups

The purpose of a meter group is to link multiple meters to a single parent meter channel
so that data from the meters can be summarized or averaged.

5.1.1 How configuration is sourced from the parent to the group members

In order for meter-group parent calculations to accurately reflect the summations or
averages of the meter-group members, certain configuration parameters must be
consistent for all members, while other member configuration parameters may be
configured independently for each member. We use the following terms to refer to these
two categories of parameters:

o “Group Member Synchronization” refers to configuration parameters that are
sourced from the meter-group parent’s configuration parameters.

o “Group Parent Not Applicable” refers to configuration parameters that may be
configured independently for each member within a group.

In EAFC Manager, configuration parameters that are sourced from a meter-group parent
to each meter-group member are disabled when the user is viewing a member.

For example, the following screen capture shows what the Component Analysis dialog
box would look like for a meter-group parent:

%E' Component Analysis, Stream 1
Mole fraction Mole fraction — Copy From
1[0.2500000 | C1 methane 13 [0.0000000 | iC5 iso-pentane Meter number 1 [
2(0.2500000 [ N2 nitragen 14 |0.0000000 | nC5 normal pentans Stream number [%
303000000 | CO2 carbon dioxid 15 |0.0000000 | CE b
carban dioside Exane e
4|0.2000000 | C2 ethane 16 |0.0000000 | CF heptane -
[~ RD. HY. options
5 (0.0000000 | C3 propane 17 |0.0000000 | C3 octane
B (0.0000000 | H20 water 13 |0.0000000 | C3 nonane — Read
¥ |0.0000000 | H2S hydrogen sulphide 19 {0.0000000 | C10 decane W Analyzis
8 (0.0000000 | HZ hedrogen 200.0000000 | He helium ¥ RD.HY, options
9(0.0000000 | CO carbon monoxide 21 |0.0000000 | Ar argon write
10| 00000000 92 Fn:-:ygen 232 neolh neopentana 2 il white
11 (0.0000000 | iC4 izo-butane 23 L% uzerl ¥ ED. LY. options
12 (0.0000000 | nC4 normal butane 24 Ly yzer?
; ~Result ——
32|0.0000000 | Ch+ hexanes+ 1.0000000 | Total male fraction T
Relative density Cale:| 150 5976 -
Heating walue DBTU;"CF Cale| 150 5976 | ¥ Yolumetric
Basiz ™ Deliy Dy T 'wWet
Read the selected data for stream 1 from the Module. D
Done
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The Component Analysis dialog box for a member of the parent’s group would look like
the following screen capture. Note that many of the parameters are disabled (grayed
out). That is because the values for these parameters are sourced from the meter-group

parent.
§‘E' Component Analysis, Stream 1
aole fraction Male fraction —Copy | —
1 [0.2500000 | £1 methane 13 [0.0000000 | (C5 iso-pentane Meter number %
2(0.2800000 [ N2 ritrogen 14 10.0000000 | WCE normal pentane Stream number [%
23|0.3000000 | CO2 carbon diosid 15 (0.0000000 | CE h
carbon dioxide Exane [ A —
4 |0.:2000000 | C2 ethane 16 |0.0000000 | CF heptane -
[~ RD.HY, options
B {0.0000000 | C3 propane 17 |0.0000000 | C8 actane
B (0.0000000 [ H2O water 18 (0.0000000 | C9 nonane | d————
F({0.0000000 | H2S hydrogen sulpbide 13 {0.0000000 | C10 decane W Analyziz  HRead
2(0.0000000 | H2 hydrogen 201(0.0000000 | He helium W RO, HY, optiohs
910.0000000 | C0 carbon monoxide 21 [0.0000000 | & argon i
10 |0.0000000 ,02 .0:-:_l,lgen 22 neoCh neopentane ¥ Analpsic | Write
11 (0.0000000 [iC4 izo-butane 23 1w uzerl M RD. HY. options
12 |0.0000000 | nC4 normal butane 24 |y userd
. —Result———
32 |0.0000000  CE+ hexanes+ 1.0000000 | Total mole fraction E i % GREn
Felative density Cale:| 150 6976 -
Heating value DETUHCF Calc:| |50 6976 | ¥ “aolumetric
Basiz & Deliv Dy © wet
Return to Meter Configuration.

These two categories of parameters are explained in further detail in the following
subsections.

Group-Parent Not Applicable

“Group-Parent Not Applicable” means that a data point has no meaning or relevance to
a group-parent. When written to a group-member, these points behave as if the meter
were autonomous, fully independent from other meters. When such a parameter is
written to a group-parent, however, the change attempt is denied by overwriting the
request with the original before verification, exactly the same technique as denying
changes to “Group-Member Full Propagation” points of group-member meters.

An example of a “Group-Parent Not Applicable” module is meter physical device. Only a
group-member or autonomous meter can have an associated physical device. Such a
device is meaningless for a group-parent, which represents only the consolidation of
measurement data from its membership. Other examples of “Group-Parent Not
Applicable” configuration parameters include the following:

e acknowledge alarms

o meter process input calibration
e densitometer

o meter process input ranges

¢ low pulse flow threshold
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e meter/K factor curve

e master pulse-count rollover
e physical device

e pulse input rollover

o sample period limit

e MVT linkage

Group-Member Synchronization

“Group-member Synchronization” configuration parameters consist of parameters which
are defined in the meter-group parent and kept consistent for all meter-group members.
Configuration parameters changed via a Modbus write to a group-parent are propagated
to all its group-members, and no additional side-effects (a.k.a. “consequences”) are
required. That is, the update of the database due to the write is the complete and
sufficient change needed.

When a “Group-Member Synchronization” configuration parameter is written to a group-
member, the change attempt is denied by overwriting the requested data with the
original before verifying the request, just as if the point had been written with no change
requested; the member can be updated only by writing the change to its parent.

An example of a “Group-Member Synchronization” configuration parameters are the
meter reference conditions; both reference temperature and pressure are determined by
the group-parent, and update consists of writing the new values to the database with no
additional touches required other than that database change itself.

Other examples of “Group-Member Synchronization” configuration parameters include
the following:

e product group

e system of units

e density units

¢ reference conditions

e end-of-period settings

o Units

e accumulation rollovers

e analysis component map

e active stream select

e composite subcomponent molar fractions
e calculation methods: relative density and heating value
e heating value basis

e analysis normalization error tolerance

e stream product description
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5.1.2

analysis molar fraction

meter options

meter parameter value

stream parameter value

stream options

Group-Parent Meter Channel

Data Points Related to Meter Groups

The Group-parent meter channel data point specifies details of group relationship. If the
meter channel is a "group-parent,” this bit field is interpreted as a binary value 0. If the
meter channel is a "group-member," this bit field is the 1-based index of the meter
channel that is configured as this member's parent. If the meter channel is
"autonomous," performing measurement associated with a physical meter but not
related with or to any meter group, then this bit field has value 0.

Meter-Group Relationship

If the meter-group relationship bit is set, the meter channel has a relationship to a meter
group, either as a group-member or as the group-parent. If clear, this meter channel is
autonomous, having no relationship to any meter group.

§‘§* Modbus Dictionary

Source Configuration

Dictionan Section

Meter— [ Shaw bits

[=] & el

i e, |
f+ Lacal ¢ Online Al ﬂ ’7\1_&' §earch| |ﬂ
Bark & Reg |Datum Tupe Diezcription L
H- 8028 Bitmap Grozz meter characterization
H- BOZB.0 |Bit Meter device bpe
H- BDZEB.1 |Bit Measurement systemn
H- BOZB8.4 |Bit Frimary input
H- 8028.10|Bit field (5 bits] | Group-parent meter channel
H- 8028.15(Bit Meter-group relationship
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If Meter 1 is configured as a meter-group parent, we can use the Modbus Master dialog

to poll the meter and obtain the value for holding register 8028, as shown in the following
screen capture:

i Modbus Mot =]
—Set Commlink —5et Tranzaction —Action
| Commiik. is apen | Connect Send Cmd Cloze
TTARert Slave address 244 n 1 2 I L I
* TCPAP T Serial ‘ Timeout [mz] & Manual " Auta
Function
Server P address  [192.168.0.251 r * Read ( ‘wiite Update time [s]
Server TCP port a0z Fiegister e
|Hulding Registers LJ Attempts 2 Success
Offset| 8028 | Court| 1 ||| Time(ms] | 1
GBIt Display ——— 16-Bit Dizplay 32-Bit Display
: o : " Longinteger  Floating paint © Disable
R " B " i« £
i e ’7 Sk B Beciu ’71\7 Big-endian word order [check thiz for AFC)

—Huolding Registers
2028
[gooz |

|| =

| | |
| | =]

The hexadecimal value of the register is 8002, which is 1000 0000 0000 0010 in binary.
The Meter-group relationship data point (position 15) has a value of 1, indicating that the
meter has a relationship to a meter group. The Group-parent meter channel data point
(positions 10 — 14) has a value of 0, indicating that Meter 1 is the parent of the group.

The following screen capture shows Meter 2 configured as member of group 1:

& Modbus Maste |E|
~Set Commlink ——— 1 5et Tranzaction —Action
Commlink, i
| Trern S e o | Slave address 244 Connect ‘ Send Emdl Cloze I
& TCPAP " Serial | Timeout (s & Marual C Auto
Server P address ’—Function % Read  ‘Wiite Update time [s]
Server TCP port a0z Register e
|Hnlding Reqizters ‘:] Abternpts 3 Success
Offset| 9028 | Court| 1 ||| Time(ms] | 2
— B-Eit Dizplay —————— 1E6-Bit Dizplay 32-Bit Display
D i N ; " Long integer % Floating point ¢ Dizable
=5 S ’7 © Octdl @ Hex © Decimd ’7W Big-endian word order [check this for &FC)
— Holding Registers
9028
a1z | I | I | I | | | lf]
| I I I I I
| | | | I | I | | | |
| I I I I |~
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In this example the hexadecimal value of the register is 8413, which is 1000 0100 0001
0011 in binary. The Meter-group relationship data point (position 15) has a value of 1,
indicating that the meter has a relationship to a meter group. The Group-parent meter
channel data point (positions 10 — 14) has a value of 1, indicating that Meter 2 is a
member of the group having Meter 1 as its parent.

5.2 Configuring the Meter-Group Parent

This selection configures the meter channel as a group-parent. There is no physical
metering device directly associated with the channel. Instead, the function of the channel
is to summarize the results of other group-member channels that do have associated
physical metering devices and perform the actual measurement.

Note: The meter-group parent must be configured prior to the members of the group.

Note: If downloading multiple meter configurations to a module at once in the meter-group relationship, the
meter index of the meter-group parent must be less than the meter index of all the meter-group members of
the meter-group parent.

[ Meter Configuration =)@ e
[ METER1 | Meter Tag  [MO1 | - Accumulators and Flow Rates
-Select Meter |~ Meter Classification : Volumes | Energy | Mass
Meter number [@ ‘ Product group Gas - hour | Flow rate peiod unit

|cubic meters| Flow rate unit
|cubic meters| Accumulation unit
100000000 | Accumulator rollover

| Meter Enabled System of unks | hd

Copy Config From -

==

Meter number 1 |l
S‘ Meteing pivciie T PTTRTI ~|

Identification |
End of period
IE_[U_ Endddghon | Fcimace Condons Analysis Config
|—°___ End-of-hour minute 15 | Reference temperature ('C)

[101.35__| Reference pressuse (kPea) Contiol Opts |  Caleulation Opts |

Sample rate alarming : =
[1 | Samcle pasc i Archive Config ‘ Resettable .ﬂccum‘

Backplane Retuin

Gas Meter Group
1.3138 Isentropic exponent [0.010268 | viscosity (cp)
P 6 | Defaul relative density
[ : 1 | Default Fpv
Stream Enabled n_ | .
0 | Default heating value (MJ/kg) Stream Opts Annigiis |
Allocation ‘
Identification |
Result =1 [Select the overall class of product that this meter will measure. 1
Commiink is ‘
unavailable ‘ ]
| Site Read Write Done ‘
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To configure the meter-group parent:

1

From the Project menu, select Meter Configuration.
The Meter Configuration dialog displays.
In the Meter Classification area, select a product group and system of units. For

definitions of these parameters, see section 4.4, “Configuring Meter Classification
Parameters,” on page 48.

Note: The meter group-parent and group-members must have the same product group.

If you selected Gas for the product group, set up the gas component analysis
configuration. See the AFC Reference Guide for more information.

From the Metering principle dropdown list, select Meter-group parent.

b etenng principle |Meter-grnup parent J

Write the configuration to the module by selecting the WRITE button in the lower-right
corner of the Meter Configuration dialog box.
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5.3

Configuring Meter-Group Members

The meter “group-member” (member of some group, the parent of which is identified by

giving its meter-channel number). This distinction is made by the value of Group
membership field, which if zero indicates an “autonomous” meter (and textually

confirmed as so by the adjacent label, and if non-zero indicates a “group-member” meter
(and textually confirmed as so by the adjacent label reading “Member of group”) and is
the 1-based number of the group-parent which itself has its Metering principle dropdown

configured as “Meter-group parent”.

Note: The meter-group parent must be configured prior to the members of the group.

Note: If a meter-group member has multiple streams, only the first stream is used in the meter group.

r
i Meter Configuration

=]

METER 2 | MeterTag [M02

‘ Accumulators and Flow Rates

Product group Gas -

Select Meter Meter Classification
Meter number %

Meter Enabled

Copy Config From

Meter number

System of units Sl -

Metering principle | Differential pressure w

Group membership  Member of group %

_Cow |

Physical Device
[Orifice plate (ABA 3[2012) =l

Identification
End of period
: End-of-day hour Reference Conditions
E nd-of-hour minute 15

101.325 Reference pressure [kPaa)

Reference temperature [*C)

Sample rate alarming
Sample period limit

Differential Meter [ Diff Pressure )
0 DP flow threshold (kPa)
0 Override discharge coefficient

Onfice

Stream 1 Gas

1.3138 |sentropic exponent

Stream number ‘1 }%‘

Stream Enabled

Allocation

Default relative density

1 Default Fpv

Default heating value [MJ/kag)

Identification

i

Vol | Energy |

hour Flow rate period unit

o rate unit

Mass

umulation unit

100000000 | Accumulator rollaver

Process Input | Analysis Config |

LControl Opts | Calculation Dpts |

Archiye Config | Resettable Accum |

Backplane Return

Differential Meter [ Diff Pressure )

Viscosity [cp)
Meter Factors

Analysis

The b
for an autonomous meter.

Result

of the group-parent of this group-member meter, between 1 and 16,01 0

Commlink is
unavailable

site |

Read Write Done

To configure meter-group members:

1 From the PROJECT menu, select METER CONFIGURATION.

The Meter Configuration dialog displays.

2 In the Select Meter area, select the meter to configure.
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3 In the Meter Classification area, select the same product group and system of units
that you selected for the parent.

4 In the Group membership field, (displayed only when Metering principle is not set to

Meter-group parent), enter the 1-based meter number of the group parent. The text
“Member of group” will appear in blue next to the field.

Group membership  Member of group

Note: If the parent was not configured before the member, the text “member of group” will appear in red
to indicate an error. Red text will also appear if the member is not of the same product group and
system of units as the parent.

Group membership  Member of group

5 Write the configuration to the module by selecting the WRITE button in the lower-right
corner of the Meter Configuration dialog box.
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6

00

Configuring Common Parameters

The Common parameters in the Meter Configuration dialog box must be configured for

all projects.

5 Meter Configuration

Select Meter
Meter number

Meter Enabled

Copy Config From
Meter number %
Copy

METER 1 | MeterTag [Mo1

Meter Classification
Product group Gas

System of units Sl

Metering principle  [IIEE RN ~

Group membership

Identification
End of period
E:E End-of-day hour
El End-of-hour minute

Physical Device
| Orifice plate [4GA 3 [2012])

J

| Accumulators and Flow Rates
Volumes | Mass
hour Flow rate period unit
cubic meters| Flow rate unit
cubic meters| Accumulation unit
Accumulator rollover

100000000

Heference Conditions

Reference temperature [*C)

Process Input Analysis Config

101.325 Reference pressure [kPaa)

r y
Control Opts Calculation Opts

],

Sample rate al.
Sample period limit

Stream 1

Differential Meter [ Diff Pressure )

Archi

ive Config

ttable Accum

DP flow threshold (kPa)

D Overide discharge coefficient
Orifice

Select Stream

Stream number lﬂ%
Stream Enabled

Allocation

Identification

i

Gas

1.3138 |sentropic exponent
06 Default relative density
1 Default Fpv

0

| Backplane Retuin l

Differential Meter [ Diff Pressure )

0.010268 | viscosity [cp)

Default heating value (MJ /kg) | Stream Opts | ! Analysis ‘

Result
Commlink is
unavailable

Select the overall class of product that this meter will measure.

site |

Read Wiite Done

Common parameters include:

e Physical Device

o Reference Conditions

e Accumulators and Flow Rates
e Process Input

e Control Options

e Backplane Return

e Calculation Options

e Resettable Accumulators

e Meter Factors

e Stream Options
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6.1

Selecting the Physical Device

Select your device from the dropdown list. Your selection changes the calculation
methods based on the meter.

1

|

wr

e

it

Physzical Device

| Diifics plate 4G4 3 [2012]) |
Orifice plate [AGA 3 [2EI1 2] -
Orifice plate (&G4 3 EIEI2

Orifice plate || 0 B16T-

Mozzle, [54 1932 (150 5‘| E7-3 type 1]
Maozzle, long radiuz IS0 5167-3 type 2]
Mozzle, Ventun (IS0 5167-3 twpe 3]
Wentun tube, cast (150 51674 twpe 1)

"Jentun tube, machined (IS0 51674 tppe & ™
U TIoW TATESR0 [EEa]
e

Proc

LCon

Archi

Backpl

If you are using a differential gas type principle, measuring differential pressure, you
have the option of selecting from the following standards:

e Orifice plate (AGA 3 [2012])

e Orifice plate (AGA 3 [1992])

o Oirifice plate (ISO 5167-2)

e Nozzle, ISA 1932 (ISO 5167-3 type 1)

¢ Nozzle, long radius (ISO 5167-3 type 2)

o Nozzle, Venturi (ISO 5167-3 type 3)

e Venturi tube, cast (ISO 5167-4 type 1)

e Venturi tube, machined (ISO 5167-4 type 2)
e Venturi tube, rough (ISO 5167-4 type 3)

e V-cone [Rev 3.

e V-cone [Rev 2.

¢ Wafer-cone

o Wedge

2]
9]

For example, if you select a metering principle of flow rate, pulse count, or pulse
frequency, the following physical device types are available:

Phyzical Device

| lbrazanic

=)

Turbine
Pozitive dizplacement
Coriclis

Warkex
b agnetic
Thermal mazs
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6.2

6.3

Specifying Reference Temperature and Pressure

eference Conditions

15 Reference temperature [*C] —_

101,325 Feference pressure [kPaa)

Differential Meter [ Diff Pressure ]
0 DF flow threshold [kPa)

n Marmeride dicmle mrmm A FFimimnt

B.

Measurements of gas and liquids are calculated based on their characteristics at a
specific temperature and atmospheric pressure. Specify the reference conditions in the
Reference Conditions area. The default values are 15°C/101.325 kPaa (SI) and
60°F/14.696psia (US), which are the standard API base conditions. If the configured
reference conditions are different from API base, the API calculations are done twice as
necessary to correct from flowing conditions to APl base and then de-correct from API
base to your selected reference.

Setting Accumulators and Flow Rates

6.3.1 Flow Rate Period Unit

O

Click on the FLOW RATE PERIOD UNIT box to change the flow rate period.

:| Meter Tag |Ml]1 | Accumulators and Flow Rates
Yolumes T Energy T tazs

—  Meter Clazsification

% R |Gas ﬂ b = Flow rate period unit

—_| cubic meters| Flow rate urit

:l Swstemn of units |SI j - . .
cubic meters| Ancumulation unit

— 100000000 | Accumulatar rallover

H

Metering principle |Differential prEssUre ﬂ

Group membership Autonomous

J Physical Device
| Orifice plate (&

& ;
&% Wolurme Flow .. | 23
I Reference C

Process Input Analysiz Conl

! 15 A ‘
e

101.325 = " per second Control Opts ‘ Calculation O
1 " per minute B B
. Differential M Archive Config ‘ Resettable Ao
it 0 * per hour

0 o " perday Backplane Return

[

_

/]
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6.3.2 Flow Rate Unit

Click on the FLOW RATE UNIT box to change the flow rate unit.

#o VIETEF LONTIGUFATION = = s |
| METER 1 | Meter Tag ||.||]1 | Accumulators and Flow Rates
~Select Meter ———— [ Meter Classification Yolumes T Energy T Mass
M eter number E%I Product group Gas - Flow rate period unit
St f it o Flow rate urit
- stem of units -
[ Meter Disabled | ¥ cubic meters] Accumulation unit
— Copy Config From EIARANN0 | Accurmulatar rallover
Meter number E@ 'g:fl* Wolume Flow Rate Unit =
" liters " 0.001 US gallons
Identification | " decaliters " 0.01 US gallons
End of period - hec:t_olilers " 0.1U5S gallons
L * cubic meters i US gallonz
8 End-of-day hour | t | Analusis Confi |
. 10 cu meters 10 US gallons _npu najysis Lonha
EI End-of-hour minute
(100 cu meters 100 U5 gallons Dpts | Calculation Opts |
Sample rate alarming 1000 cu reters 1000 US gallons o | R ble A |
= ample perind limit " cubic feet " 0.001 barels s esettable Accum
™~ 10 cu fest " 0.01 banels E Return |
100 cu feet 0.1 bamels
(™ 1000 cu feet " banels
10000 cu feet i~ 10 banelz
(™ 100000 cu feet " 100 barels
| Stream 1 | ¢ 1000000 cu feet 1000 barrels @l Meter [ Dift Pressure )

"Select Stream _] Yizcosity [cp]

Stream number E@ Meter Factors

| Stream Enabled | |U | Default heating value [k Ag) I Stream Opts |

Analysis |
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6.3.3 Accumulation Unit

&

Click on the ACCUMULATION UNIT box to change volume accumulator units.

r

gy e =
METER 1 Meter Tag |MO1 I Ac I and Flow Rates
-Select Meter Meter Classification _\" h ] Energy ] Mass
Meter number 1 E-‘ Product group Gas - hout Flows rate period unit
: cubic meters| Flow rate unit
Meter Disabled Systemof units | S = T R ]
i Copy Config From 9800990 —Arramutstoroliover
Meter number -2 [t | —
.E Metesing principle | Differential pressure -—I
C
ony Group tﬂ Volume Accumulation Unit x
Identification Phys
[odficd | ¢~ § o
End of period | bt liters ! 0.001 US gallons
E:@ Enchof-day hou Refer decaliters 0.01 US gallons PR
[5 ] | € hectolters © 01US gallons lysis Config
0 | Endof-hou minute | | || :
[101.3 &+ cubic meters ¢ US gallons —‘ Calculation Opts
Sample rate alarming —= " 10 cumeters " 10US gallons
— i Resettable A
[ sanple perod e _g'fj € 100 cumeters € 100U galons B_| Resettable Accun |
Lﬂ= " 1000 cu meters " 1000 US gallons ﬂ
" cubic feet 0,001 barels
¢ 10 cufeet ¢ 0.01 banels
" 100 cu feet 0.1 barels
R — € 1000 cu feet " barels
Stream 1 ] Gas | | ¢ 10000 cufeet € 10 banels er [ Diff Pressure )
Select Stream 03198 | ¢ 100000 cu feet 100 barels osity (cp)
Stieam number (1[5 |06 " 1000000 cufeet ¢ 1000 banels Meter Factors
1
Stieam Enabled [ — —
U—- Done l -_] Analysis ‘
Allocation {
Identification
Result Volume accumulation unit.
Commlink is Click the box or press any key to edit.
Site Read Wiite Done |

6.3.4 Accumulator Rollover

&

This is the value when mass accumulators are reset to zero and it is 1 greater than the
highest value that the accumulator may hold.

A value of 1000000 specifies a 6-digit accumulator that rolls over to 0 from 999999. Any
unsigned 32-bit value may be entered. A value of 0 indicates a free-running
accumulator, which rolls over to 0 from 4294967295. The default value is 100000000 (8
Zeros).
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Configuring Process Input Ranges

" 0000

The Process input Ranges dialog allows for the configuration of the allowable ranges of
values returned to the E-AFC module over the backplane for various input parameters.

6.4.1 Process Input Ranges

From the Meter Configuration dialog, click the PROCESS INPUT button to open the
Process Input Ranges dialog. If input data read from the PLC is not within the
confiigured ranges in this dialog, the AFC module will flag an alarm on the Meter Monitor
dialog box (refer to Meter Monitor section of the AFC Reference Guide for more
information) and the alarm bit for the meter will be set.

E‘." Process Input Ranges %

Differential pressure [Hw] (T

Fmtr min

0

Xmir max

Zeio scale
0

0

Full scale

Opts
Olh

0

Alamm, lo

0

Alarm, hi

Temperature (°F) |60

60

e

(60

Hlll

|[s0

(60

Bias

Sampling

Pressure [psig) |0

0

0

0

00k

0

0

Density (ka/m3] [0 [o | 0]

00k

%

0]

‘w/ater content (%) |0 0 0 0

00k

0

0

|A number between 0 and 1000 hw_

Xmitr min <= Zero scale <= Alarm lo <= Alaim hi <= Full scale <= Xmtr max.

AP 20.1 "ive" method v

MVYT Linkage ‘ l Done

The entries available on this dialog box depend on the selected product group, metering

principle, and physical device.

Product Group Input Variables
Gas Temperature, Pressure, Flow Rate, Differential Pressure, Pulse Frequency
Liquid Temperature, Pressure, Flow Rate, Differential Pressure, Pulse Frequency,

Density, Water Content (If you choose produced/injected water as product group,
then water content is not a process input.)

Following are descriptions of the parameters in the Process Input Ranges dialog:

Parameter Description
Xmtr min and Xmtr min and Xmtr max are the minimum and maximum values supported by the
Xmtr max transmitter. These values are used as the upper and lower range values for any

transmitter calibration functions.

Note: In most instances the values for Xmtr min and Xmtr max will match the values for Zero Scale
and Full Scale respectively.

Zero scale and

Zero scale and Full scale are the minimum and maximum values supported by

Full scale the AFC module. Any value outside of this range will cause an error to be logged
and an alarm condition to be triggered. The invalid value will be substituted with
the last known good value.

Opts The value in this field represents the bits that are currently enabled for process

input options.
Click in this field to open the Process Input Options dialog. For more information
see section 6.4.2.
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Alarm, lo and

The low and high thresholds for triggering an alarm. Any value outside of this

Alarm, hi range will cause an error to be logged and an alarm condition to be triggered.
These values can be configured to set an alarm at values that are lower or higher
than the Zero scale and Full scale values respectively.

Note: Alarm thresholds are disabled by default. They can be enabled in the Process Input Opions
dialog. See section 6.4.2 for more information.

Bias Enter a value for this parameter to apply a bias to the process input value for

(Applies only to  temperature or pressure coming from the instrumentation. If negative, the bias

Temperature will be deducted from the value obtained from the instrumentation. If positive, it

and Pressure) ~ Will be added to the incoming value.

Sampling This parameter determines the sampling method used to determine water

(Applies only to  content. Options are as follows:

Water content) = API 20.1 “static’ method” — a water cut value derived from a static sample is

entered on the meter’s configuration inputs tab.

=  API 20.1 “live” method” — the water cut is provided via a live water cut
instrument. The source of the dynamic water cut value is configured on the
meter’s configuration inputs tab.

= Density-based — the water cut value is calculated using the emulsion density
value configured for the meter and computed water and hydrocarbon
densities at meter conditions.

Note: This value may also be set in the Mass Allocation Shrinkage Calculation Configuration
dialog, as explained in the “MASC Configuration Reference” section of the AFC Reference Guide.

6.4.2 Process Input Options

The Process Input Options dialog provides the following options:

EE:— Process Input Options >
0 |¥ Enable alarm threshold, lo
‘i ¥ Enable alarm threshold, hi
2 [ Disable sample rate alam
3 ¥ Density input is densitometer frequency
-
-
6 [ Calibration mediated by PLC
-
Done
Parameter Description

Enable alarm threshold, lo  When this option is set, an alarm will be triggered when the value of a

process input variable falls below the value in the Alarm, lo field in the
Process Input Ranges dialog.

Enable alarm threshold, hi  When this option is set, an alarm will be triggered when the value of a

process input variable is higher than the value in the Alarm, hi field in
the Process Input Ranges dialog.
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Disable sample rate alarm  When this option is set, it disables the Sample rate too low alarm,
which is triggered when EAFC Manager determines that a process
input (differential pressure, temperature, or pressure) is being
delivered from the PLC at an unacceptably slow rate. For more
information see the “Process Inputs” section of the AFC Reference

Guide.
Density input is When this option is set, the density value is calculated from the
densitometer frequency densitometer frequency.

(applies only to density)
Note: This option is available only if a densitometer is configured.

Calibration mediated by When this option is set, calibration of the transmitter is mediated by

PLC the PLC. When this option is clear, transmitter calibration does not
make use of any mediation via the PLC, and adjustments must be
performed by other means such as manual adjustments of traditional
transmitters.

For more information see the “PLC Mediation” section of the AFC
Reference Guide.

6.5 Enabling/Disabling the Meter (Control Opts)

©

When this option is selected, the meter will begin processing calculations. You must
disable the meter by unchecking this box before you can change the meter type or
product group. You should also disable any meter that is not being used to allow for best
possible module performance. After enabling or disabling the meter, click DONE, and
then click the WRITE button in the Meter Configuration area. To retrieve the status of a
meter, click the READ button in the Meter Configuration area.

Note: The meter can also be enabled or disabled from ladder logic (refer to the “Enable/Disable” section of
the AFC Reference Guide).

ProSoft Technology, Inc. Page 67 of 153



MVI5S6E-AFC / MVIGOE-AFC ¢ Enhanced Liquid and Gas Flow Computer

ControlLogix® and CompactLogix™

Configuring Common Parameters
Setup and Configuration Guide

6.6 Configuring Calculation Options

oQ

From the Meter Configuration dialog, click on the CALCULATION OPTS button to access
the Meter Calculations Options dialog. Details on each option can be found in the

Modbus Dictionary.

[¥ Downstream static preszure [
[T Taps comer [
[ Taps radiuz [
3 [ Static pressure in abzolute units [ Separate on-eror accurmulatar
[ [ Indicated volume [else aross)
u [
u [
7 [ lgnore default flowing dessity [
8 [ Density correction [
9 | Hydometer corection 25 [ MASC rounding per &P 11.1 (2004)
10 [¥ Temperature corection 26 [ MASC round interpolated values
11 ¥ Pressure cormrection 27 [¥ MASC enable
12 [v Vapor pressure via TP-15 28 [ Stict MPMS 11.2M
13 [ Density corection for pressure [
[~ Calculate net heating value [else gross] [
[ Spectator water beated zame a3 produced [

Options that to not apply to the current application are grayed out. See “Meter

Calculation Options” in the AFC Reference Guide for detailed information.

6.7 Configuring Resettable Accumulators

&

The AFC modules support a total of 12 accumulators per meter channel, divided into the

following categories:
¢ Non-Resettable Accumulators (6)
o Resettable Accumulators (4)

e Archive Accumulators (2)
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T VIELET L UTIIYUrdLurn = = [

METER 1 Meter Tag |Ml]1 | Accumulators and Flow Rates

—Select Meter Meter Classification Volumes | Enegy | Mass

Meter number E%I Product group Gas - hour Flow rate period unit
_ cubic meters) Flow rate unit
Systemofunits |1 = cubic: meters) Accumulation unit
r Copy Config From 100000000 | Accumulator rollover

teter number
E% Metering principle | Differential pressure w
4 Group membership Autonomous

Identification Ghysicalllevice
Orifice: plate (AGA 3 [2012]]

v

I%dlﬁpe'md §‘3' Resettable Accumulator Select E3
- End-of-day hour . . put | Analysis Config |
El End-of-hour minute| e Quantity Units accumulated

1 |Met v | Met volume [m3) ts | Calculation Opts |
Sample rate alarming Gross w | Gross volume [m3] fig el - -

2
1 o :
Sample period it 3 Gross standard  w | Gross standard volume [m3] 3
4 Mazz + | Mass [ka) M

Done |

Stream 1 ?:1893 . [D)lnf:l;l;réllal M.elm .[ Diff Pressure )
"Selecl Stream - |sentropic exponent _ Wiscosity [cp]

Stream number E%I ‘ ue Default relative density Meter Factors

1 Nefault Froe

Choose the quantity to be
accumulated.

‘ Dptions

Click the RESETTABLE ACCUM button.

The accumulator types are independent. For example, resetting a resettable
accumulator does not affect the other accumulators.

For multiple-stream firmware, each stream also has a set of ten accumulators (six non-
resettable, and four resettable). Increments are applied both to the meter accumulators
and to the accumulators for the active stream.
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6.7.1 Non-Resettable Accumulators

The non-resettable accumulators are only reset when the accumulator rollover value is
reached. The accumulator rollover value, and the accumulator unit must be configured
using EAFC Manager.

The module supports six non-resettable accumulators in order to show the measured
quantity to be totalized.

Non-resettable accumulator mass

Non-resettable accumulator energy (Gas applications)
Non-resettable accumulator net

Non-resettable accumulator gross

Non-resettable accumulator gross standard (Liquid apps only). For Qil-water
emulsion, this is a non-resettable accumulator for gross clean oil.

Non-resettable accumulator water (Liquid apps only)

Refer to the Modbus Dictionary in EAFC Manager for more information about the
Modbus addresses for these registers.
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6.7.2 Resettable Accumulators

&

From the Resettable Accumulator Select window, click OPTIONS.

%ﬁ} Meter Configuration

Select Meter
Device
Meter number
E%l @ Differential

Meter Type. Product Group. and Units

-

‘ Accumulators and Flow Rates

Volumes has
|Gas ﬂ hour Flow rate periad unit

_ (" Linear
Meter Disabled
s System of units
rCupy Config Fn:Lm—! e s ga |
B ]
% Resettable Accumulator Options @
ow Rate
o Accumulator 1 resetupon end of day
" ¥ elect Y

Accumulator 1 reset upon end of hour

Accumulator 1 reset upon event
Accumulator 2 reset upon end of day

Accumulator 2 reset upon end of haur

CTEN T O =

Accumulator 2 reset upon esent

cubic meters| Flow rate unit

cubic meters| Accumulation unit

100000000 | Accumulator rollover

Units accurnulated

MNetvolume (m3)
] Gross volume (m3)
] Gross standard volume (m3)

] Mass (kg)

-“ O | Done

ts Calculation €

pfig Resettable As
eturn

Accumulator 3 reset upon end of day

Accumulator 3 reset upon end of haur

Accumulator 3 reset upon esent
Accumulator 4 reset upon end of day

Accumulator 4 reset upon end of hour

TENCT OIS 1]

Accumulator 4 reset upon ewvent

L

Onfice

Differential Meter ( Diff Pressure )

onent 0.010268 “iscosity (cp)
& density Meter Fact
g value (MUfke) Stream Opts Analy:

J

The resettable accumulators are referred to as:

e Resettable Accumulator 1
e Resettable Accumulator 2
e Resettable Accumulator 3

¢ Resettable Accumulator 4

Resettable Accumulators are configured from the Resettable Accumulator Select dialog
box. To open this dialog box, click the RESETTABLE ACCUM button on the Meter

Configuration dialog box.

Each Resettable Accumulator can be configured to represent a different quantity as

follows:
Accumulator Modbus address for accumulator  Default Value
select (Meter-relative)
Resettable accumulator 1 126 Net (code 3)
Resettable accumulator 2 127 Gross (code 4)
Resettable accumulator 3 128 Gross Standard (code 5)
Resettable accumulator 4 129 Mass (code 1)
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Valid Configuration Codes
The valid configuration codes are:

Code Quantity
None

Mass

Energy (Gas Only)

Net

Gross

Gross Standard (Liquid Only)
Water (Liquid Applications Only)

ol |h|lW|IN|I~|O

For example, moving a value of “4” to holding register 8126 will configure Meter 1's
resettable accumulator 1 as "Gross Volume". Moving "0" to holding register 9128
configures Meter 2’s Resettable Accumulator 3 to accumulate nothing (takes it out of
service).

Resetting from EAFC Manager

&

You may reset any of the resettable accumulators using the Meter Monitor dialog in
EAFC Manager.

fé»‘ EAFC Manager - [EAFCS56-16(4):4.05] (new file) - [m] X
File Project On—h§ Communications  Windew Help
verall Monitor ...
o Meter Monitor ... %2 Meter Monitor ==
Audit Scn . Site Name [EAFC Flow Station | Project [MVISGE-AFC
Archive ...
Meter Tag [MO1 | Asset Tag [METER 1 | Actlive Stieam -
Eventlog ..
Al ;:":"r:u:::' = I o G, cal) | R
Transmitter Calibration ... TZ k Mel Accumulstors R ' s of ivture
Orifice Plate Change .. rREn—— g i He Flavs rates R - o ceciic oraviy
Meter Proving ... Read o Kutu Click Me Process inputs _ Specific aravity at reference
= Meter alams R - i (ko
Operator Database .. Update time [sec) [ | ki)
Checkeum Al Velocity of approach factr Ev I - compessisiiy
scksum Alarms - Expansion factar v _ Flowing compressibility
Network Status ... Cosfficient of dischargs Cd R - o focton
T Pipe: Reynolds number RieD I oo cersity (ka/m3)
Commiink is Pressure extension I -
unavailable Orifice characterization emor _ Analysis/HY characterization enor
Meter factor I e iy calculation ror
Click the box or press any key for details.
Close | | ‘
> B
=)
+ Meter ¢ Stream EE
Totalizer Residue Reset
oo () I —
Nt I
Ere ) — T
s ) —— 1
(e — 1 s
26 ) — 1T s
s ) —— | s
[ Commiink is unavailable ]
‘ Mot connected.
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Resetting from Ladder Logic

&

The ladder logic may send a meter signals block to command one or more resettable
accumulators to be reset. This feature is especially important for applications involving
field installations that require shipping and/or receiving product batches of
predetermined size. Refer to the Ladder Logic section of the AFC Reference Guide for
your module type for more information.

Resetting upon Archive Period End or Reset upon Event

&

Use EAFC Manager to configure the resettable accumulator to be reset when the
archive period ends or when an event occurs. Refer to Event Log in the AFC Reference
Guide for more information on configuring and monitoring events.

m Resettable Accumulator Options @

Accurnulator 1 reset upon end of dey
Accumulator 1 reset upon end of hour
Accurnulator 1 reset upon event

Accumulator 2 reset upon end of hour

-
n
-
-

4 [ Accumulatar 2 reset upon end of day
™
M
-

Accurnulator 2 reset upon event

Accurnulator 3 reset upon end of dey

Accumulator 3 reset upon end of hour

Accurnulator 3 reset upon event
Accumulatar 4 reset upon end of day

Accumulator 4 reset upon end of hour

I S S

Accurnulator 4 reset upon event

Resetting when the Accumulator Rollover Value is reached

&

The resettable accumulator is reset when the accumulator rollover value is reached. You
must configure the accumulator rollover value using EAFC Manager (Meter
Configuration).

Resetting a resettable accumulator applies to that accumulator for both the meter and for
all its streams.
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Archive Accumulators

The archive accumulators are part of the current archive (archive 0) data. These
accumulators are automatically reset when a new archive is generated. Refer to the
Modbus Dictionary — Meter Accumulator section.

You may configure the accumulator quantity to be used for each archive accumulator
using EAFC Manager (METER CONFIGURATION > ARCHIVE CONFIG > ACCUMULATOR
SELECT):

E Archive Period Accumulato....

[riore]

Maszs

Energy

Het volume
Grozz wolume

Grozz standard volume

i e e BC T Tl B

Wiater volume
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ControlLogix® and CompactLogix™

6.7.3 Net Accumulator Calculation

&

The Net Accumulator Calculation depends on the product group (gas or liquid).
For gas applications, the Net Accumulator is calculated as follows:

—_— Net Accumulator

Gross Accumulator

Converts to Reference
Temperature and Pressure

e For liquid applications (all except Emulsion), the Net Accumulator is calculated as
follows:

Net Accumulator

A

> Gross Standard
Accumulator

Gross Accumulator

Water

v

Converts to Reference Subtracts Water
Temperature and Pressure

o For liquid applications (Oil-Water Emulsion), the net accumulator is calculated as

follows, using API ch 20.1:

Gross Clean Oil —> Net Accumulator
Accumulator

\4

Gross Accumulator

\4

Water

Subtracts Water

Converts to Reference
Temperature and Pressure
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6.8

6.7.4 Accumulator Totalizer and Residue

The accumulators are expressed as the totalizer and residue parts. This implementation
allows the accumulation of a wide range of increments, while keeping a high precision of
fractional part with an approximately constant and small round off error.

The totalizer stores the integral part of an accumulator as a 32-bit unsigned integer. The
residue is the fractional part (always less than 1.0) expressed as a 32-bit IEEE floating
point.

The Total Accumulator value is given by the formula:

ACCUMULATOR = TOTALIZER + RESIDUE

Accumulator Example

If you click in the Accumulators field in the Meter Monitor dialog and see the following
values for the accumulators:

E Accumulators, Meter

i+ Meter { Sheam u% At:tigel

Tatalizer Residus Reszet
S I (T
e )
ey ETL
s 1)
e v -
(2] Grass [MMLCF] [ 0]os202758 e
(s 1 -
| | &pplyl

The total resettable accumulator 1 value (net) is 12.8031153.

Meter Factors

See Configuring Meter Factors.
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6.9 Meter Alarm Control Options

Click CONTROL OPTIONS from the Meter Configuration page. Bits 0 through 3 allow you
to set up alarm configurations.

£ Meter Control Options @
E [ Alaming: require manual acknowledge
[ Alaming: disallow pre-acknowledge
[ Alaming: acknowledge action is sealable
[ Alarming: must ack to resume nomal measurement
—
[ Disable pulse-count zample rate alarm
-
-
-
-
10 [ Treat analpsis as process input
11 [T Estended totalizers statistical properties
12 [T Enable permeter end-of-day
13 [ Enable permeter end-of-hour
o
15 [ Meter enable
Alarming Action
Alarming: require - If set, any alarm appearing in the Meter Alarms, registers (I-30 through 1-37)
manual must be manually acknowledged by writing a “1” bit to the corresponding bit
acknowledge in the “Acknowledgement Required” registers (meter relative), subject to

further constraints configured by the other three “Alarming” meter control
options (this register, bits 1, 2, and 3).

- If clear, any alarm is deemed to be automatically acknowledged at the
moment that it occurs: the “Acknowledgement required” bit is never raised, so
no “Alarm Acknowledged” record is written to the Alarm Log, and the
following three meter control options have no effect.

- For more information, see the other three “Alarming” meter control alarms,
the “Acknowledgement required” registers and the “Meter alarms” registers
themselves.

Alarming: Disallow - If set, the acknowledgement of any alarm requires the alarm condition to

pre-acknowledge have been resolved and its corresponding bit in the "Meter alarms" registers
to be clear. If clear, then alarm acknowledgement may be performed at any
time after the "Acknowledgement required" bit has been raised, even if the
alarm condition itself has not yet been resolved and the alarm bit is still set; in
this case, the continuing presence of the alarm condition does not cause the
"Acknowledgement required" bit to be re-raised, but after the alarm condition
has been resolved (and its alarm bit cleared) a recurrence of the alarm will
again raise the "Acknowledgement required" bit.
If meter control option "Require manual acknowledge" is clear (this register bit
0), then this option is deemed to be clear and has no effect.
- For more information, see the other three "Alarming" meter control options
(this register, bits 0, 2, and 3), the "Acknowledgement required" registers
(meter relative), and the "Meter alarms" registers (meter relative).

ProSoft Technology, Inc. Page 77 of 153



MVI5S6E-AFC / MVIGIE-AFC ¢ Enhanced Liquid and Gas Flow Computer Configuring Common Parameters

ControlLogix® and CompactLogix™ Setup and Configuration Guide
Alarming Action
Alarming: - If set, the acknowledgement of any alarm requires that the Weights &
Acknowledge Measures switch be in the "unlocked" position.
action is sealable . |f clear, then alarm acknowledgement requires only that the acknowledging

operator have the necessary permission ("Troubleshooting”, permission bit
13). If meter control option "Require manual acknowledge" is clear (this
register bit 0), then this option is deemed to be clear and has no effect.

- For more information, see the other three "Alarming" meter control options
(this register, bits 0, 1, and 3), the "Acknowledgement required" registers
(meter relative), and the "Meter alarms" registers (meter relative).

Alarming: Must - If set, any divergent measurement behavior that occurs consequent to an
Ack to resume alarm (e.g. value substitution, separate accumulation) persists until both the
normal alarm condition has disappeared and the alarm has been acknowledged, at
measurement which time normal measurement is resumed.

- If clear, normal measurement is resumed when the alarm condition has
disappeared, regardless of whether or not the alarm has been acknowledged.
This option causes value substitution persistence for only analog process
input alarms; the clearing of a pulse count, calculation, or configuration alarm
condition always allows resumption of normal counting and/or calculation
even if that alarm has not yet been acknowledged. However, this option
causes separate accumulation persistence for any alarm that affects
calculated quantities, including pulse count failure and calculation alarms. If
meter control option "Require manual acknowledge" is clear (this register bit
0), then this option is deemed to be clear and has no effect.

For more information, see the other three "Alarming" meter control options
(this register, bits 0, 1, and 2), the "Acknowledgement required" registers
meter relative), and the "Meter alarms" registers (meter relative).
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6.10 Setting Stream Options and Enabling/Disabling Meters

©

Meters are often used for the measurement of different products at different times. The
reasons for doing so include cost and convenience (a pipeline may carry gasoline one
day and fuel oil the next) and accounting (a plant may receive product from several
different suppliers who must be paid).

2 o | @8 | =
[ METER1 | MeterTag [MD1 | [Accumulators and Flow Rates :
- Select Meter | - Meter Classification [ Volumes | Eneigy | Mass
LMaler Nt . = | Flow rate period unit
 — ¥ Stream 1 Options tets] Flow rate unit
L Mel 15 Accumulation unit
~Copy Q = 0 | Accumulator rollover
Meter r - -
Copy r
— =
Ide [
End of i ; Default heating value is volumetric
0 ko
||_07_|7 = Process Input | Analysis Config |
g J
. Control Dpts | Calculation Dpts |
Sample
1 1 I Archive Config | Resettabl Accum|
= kplane Ret
ackplane Return
- p
-
-
-
[ s ; ifferential Meter ( Diff Pressure )
-Select 15 ' Streom onable 010268 | Viscosity (cp)
Stream rf Done Meter Factors
M Sues - TTT T -
Stream Enabled 1| lo | Default heating value (MJ/kg] Stream Dpts NJ] Anatais |
Allocation I by’
Identification I
Result Stream options, 16 bits
Commlink is
unavailable | | ]
Site BRead | Write l Done |

A meter has one active stream which corresponds to the particular product that flows
though the meter at that moment.

The active stream may be switched to any enabled stream via a Modbus transaction.
Enabling a stream allows it to become active and disabling it prevents it from becoming
active. The currently active stream may not be disabled.

As the physical switching of a product stream through a meter is almost always
accompanied by additional actions such as changing the position of valves, it is
expected that the stream-switching transaction will be issued by the processor. To
reduce the likelihood of unfortunate errors, EAFC Manager provides no specific method
for issuing that transaction. Issuing a stream-switch transaction however, is like issuing
any other Modbus transaction. In this case, it writes the value of the new active stream
to the “active stream number” Modbus register. In exceptional circumstances it can be
issued from anywhere, such as a SCADA system connected to one of the Modbus ports,
or by EAFC Manager itself via the Modbus Master window.
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Parameters whose values may depend on the properties of the product being measured
are configured for each stream separately. Such parameters include product
descriptions (e.g. density, viscosity, analysis) and those that describe indirect effects of
the product (e.g. meter factor). Measurement calculations always use the parameters for
the active stream.

The output of each stream consists of a complete set of accumulators laid out like those
of the meter itself. Computed increments are accumulated simultaneously in both the
meter accumulators and those of the active stream.

Stream Option Definition

Default heating If this option is set, then the point “Default heating value” is configured in
value is volumetric volumetric units (energy per volume at reference conditions); if clear, then the
point is considered in mass units (energy per mass).

Note: You can also make the default heating value volumetric by selecting the Volumetric
checkbox in the Stream Component Analysis dialog.

Use meter factor to If "Use meter factor to full precision" is clear, the Meter Factor is rounded to four

full precision (non- decimal places before being used to calculate gross volume (gross = pulses /

Standard) KF * MF). If the option is set, the MF is used as is without rounding. Rounding
applies only to the meter factor; the K-factor is always used to its full precision.

Interpolate K-factor ~ This option bit swaps the roles of K-factor and meter factor, so that when this
option is selected, the "K-factor" entry becomes "Meter factor" and the "Meter
Factor Linearization" table becomes "K-factor Linearization".

The calculations described up to this point are those recommended by APl and
performed by the vast majority of users of linear meters. Some users, however,
may prefer to keep the meter factor at exactly 1.0000 and periodically adjust the
K-factor with a meter prove; and then the K-factor may depend on the flow rate.

Stream Enable Select to enable the current stream. Unselect (uncheck) to disable the current
stream. A disabled stream cannot be made active. When downloading the
configuration to the module, this option is silently forced for the active stream.
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7 Configuring Differential Meter Parameters

Qe

If you are using a differential meter, select either Differential Pressure or Flow Rate as
the metering principle.

Meter Tag |I'-'Il]1 |
Meter Classification

Froduct group | Gaz j

System of unitz |SI ﬂ

b etering principle |Differential pressUre j

Group membership Autonomous

If you select Differential Pressure as the metering principle, you must configure the
following parameters. You must also click on the ORIFICE button in order to specify
orifice geometry.

MouC Ligaanieauun

Product group R ™ hour Flow rate period unit

cubic meters| Flow rate unit

Sustem of units 5l - = i i
cubic meters| Accurnulation urit

100000000 | Aceumulator rollover

{ Metering principle ]Differential pressure L_])

Group membership Autonomausz

Reference Conditions

Process Input | Analysizs Config |
15 Reference temperature [°C)

10,325 Reference pressure kPas) Control Dpts | Calculation Opts |

Reszettable Accum

DP flows threshold [kPa)
W-cohe W edge dizcharge coef

Gas ([;llelenlial Meter [ Diff Pressure ) _\
1.3188 |sentropic exponent Wiscosity [cp)

0.6 Default relative density

1 Default Fpey \ —/)
0 Default heating value (M ka) Analysis

ProSoft Technology, Inc. Page 81 of 153



MVI5S6E-AFC / MVIGIE-AFC ¢ Enhanced Liquid and Gas Flow Computer Configuring Differential Meter Parameters

ControlLogix® and CompactLogix™ Setup and Configuration Guide
Parameter Description
DP Flow Threshold If at any time the differential pressure input value is less than the DP Flow

Threshold parameter, the module will treat the differential pressure as
zero (no flow).

Override discharge For an Orifice meter, AGA3 dictates the calculation of the "Coefficient of

coefficient Discharge", a multiplicative factor used in calculating the flow rate. For a
V-cone meter, there is no corresponding calculation, so the Coefficient of
Discharge must be entered from the manufacturer’s data sheet. The "V-
Cone Discharge Coefficient" has no meaning unless the "V-Cone Device"
option is selected (see Calculation Options button).

Viscosity The viscosity of the fluid, used only in the calculation of the meter’s
coefficient of discharge. For this product group, the default value for this
point is the viscosity recommended by AGA 3 for natural gas fluids,
0.010268. For liquid fluids, a more representative value should be chosen.

Meter Factors Displays the Meter Factor Linearization Curve dialog for this stream.
{:6?.- Meter Configuration =)
Meter Tag Accumulators and Flow Rates
Select Meter Meter Type, Product Group, and Units Volumes Lk
Meter number El%l (D;E\glc:erentlal ‘Gﬁf‘ j hour Flow rate period unit
§ % Wizay Cubic MElers| Flow rate unit
cubic meters) Accumulation unit

System of units

Copy Config From 100000000

Cus @ sl Accumulator rollover
Meter number =
&f Meter Factor Linearization Curve, Stream 1 @
Mo Meter factor Flow rate Rates as kgfh
Identification 1 0
Read Write
End of period & o o Q
D End-of-d 3 0 0 Result —————
neaf-diay minu : : Ci ink is open J Analysis Cor
El Enc-af-hour ming ———
5 0 0 J Calculation O
Sample rate
0 or a number between 0.1 and 1.0e8 J Resettable Ac
Sample period Done
Upta & pairs of (meter factor, mass flow rate ) — ﬂ
- Atleast one meter factor must be non-zero,
-lfthe meter factar is zero, the flow rate must also be zero,
- Flow rates for non-zero meter factors must be all different
Interpalation of this table over mass flow rate yields the actual meter factor.
Gas Differential Meter ( Diff Pressure )
e — ;-ZWE Isentrop\:e)ﬁpunem 0.010288 “igcosity (cp)
Stream number : Default relative density Meter ﬁ
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If you select Flow Rate as the metering principle, you must configure the following

parameter:

ketering principle

Group memberzhip Autonomous

Reference Conditions

15 Fieference temperature [T

101 325 Reference pressure (kPaa)

Differential Meter [ Flow Rate ]

[0 | PR flow threshold (kg/h)

Prim
b azs
kilog

howar

Pn

Ci

FR Flow Threshold — If at any time, the flow rate value is less than the FR Flow
Threshold parameter, the module will treat the flow rate as zero (no flow).
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8 Configuring Linear Meter Pulse Count Options

If you select Pulse Count as the metering principle, you must configure the following

parameters:
e ALLUITEW i s
Metering principle  |{EEE=T
K-factor Characteristics
Group membership Autonomous Giross volum| Measured quantity
pul/m3 Flow input Linit
HiEferencelbonditions Process Input | Analysiz Config |
15 Reference temperature [°C)
101.325 Reference pressure [kPaa) Control Opts | Calculation Opts |
,lfﬁ?aal Meter [ Pulse Count ] FResettable Accum
a Frequency flow threshold [Hz]
TEFTT21E | Pulze input rollover
Gas inear Meter [ Pulze Count ]
12138 |zentropic exponent K-factor [pul/m3]
0.5 Default relative density Meter Factors
1 Default Fpw
o Drefault heating value [k Akg) Stream Opts | Analysis |
Parameter Description
Frequency This is the threshold value for pulse frequency. If the received value is less than the
flow threshold  configured threshold, it is deemed to be zero.
Pulse input When the meter is selected as a Pulse Meter, one of the input variables transferred from
rollover the programmable logic controller is Pulse Count value. This is the number of pulses

transferred from the Pulse Meter or the High Speed Counter module. This parameter
sets the value at which the pulse count will rollover to zero. It is essential that this value
match the actual pulse rollover used in the field by the pulse meter or counter module,
otherwise the flow calculation will generate unexpected values. Enter this value as
(maximum value)+1.

Master pulse-
count rollover

This is a value that is 1 greater than the highest value that master pulse counters will
contain. Enter O for free-running counters which rollover to 0 from 4294967295.

Pulse flow
threshold;
count, time(s)

The first field should be 0 or a number between 2 and 20. The default is 0.

The second field should be 0 or a number between 5 and 60 in seconds. The default is
0.

K-factor

A number between 0.1 and 1.0e+8. The default is 1.0. Units show is the setting of “Flow
input unit” of the “K-factor Characteristics” panel shown in the previous screen example.

Meter Factors

Click the Meter Factors button to display the Meter Factor Linearization Curve for this
stream. See above.
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Parameter

Description

rom

"=

|
100000000 | Accumulator rollover

Group membership

Metering principle 1 Pulze count [}
Autonormous |D_’¥|

day hai

LI min

K-factor Characteristics

’m_meqsured quantity

% Meter Factor Linearization Curve input Lt
Mo, Meter factor Flowa rate Ratez as math
1 il
7 0 0 Read | Write ‘ _| Analysis Config |
3 0 o HES“"_ _ _ _| Calculation Opts |
4 0 i Commlink iz unavailable
Resettable Accum |
A 1] i
0 or a number between 0.1 and 1.0e8. D ‘
Done
Up to 5 pairs of [ meter factor , grozs volume flow rate | -
- At least one meter factor must be non-zero.
- I the meter factar is zero, the flow rate must alzo be zero.
- Flows rates for non-zero meter factors must be all different.
Interpolation of this table over grozs volume flow rate vields the actual Ise Count ]
meter factar, r
&_ tar [pul/m3)
oE Drefault relative denzity (] |
1 Default Fpy
o Default heating value [MJ4a) Stream Opts | Analysis |
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9 Configuring Linear Meter Pulse Frequency
Options

WO

If you select Pulse Frequency as the metering principle, you must configure the following

parameters:
#+ Meter Configuration = =8
METER 1 ] Meter Tag [MO1 Accumulators and Flow Rates
_Select Meter — _ - Meter Classification Volumes 1 Eneigy i Mass
Meter number |1 :‘r} Product group |Gas = |hour Flow rate period unit
5 of 5 |cubic meters| Flow rate unit
Meter Disabled ystem of unks : b m Accumulation unit
Copy Config From DDUUUUEIUDi Accumulator rollover
Meter number |2 % o
== | | Meteing piinciple [N I
K-factor Characteristics
Q Group membership Autonomous IL‘% Gro ] Measued quantiy
Identification | Physical Device pul Fllow input unit
ITulbine ﬂ
End of penod
0 ko | -of - Ref Conditi
|—[_ End-of-day hous Mottt Process |nput | Analysis Config |
0 End-of-hour minute | | |15 Reference temperature [*C)
[101.325 Reference pressure (kPaa) Control Opts | Calculation Opts ‘
Sample rate al. - -
1| 5 period limi Linear Meter [ Pulse Frequency ) Archive Config | Resettable Accum |
|0
Frequency flow threshold [Hz) Backplane Return I
10';0070000 Master pulse-count rollover
Stream 1 Gas Lineas Meter [ Pulse Frequency )
Select Stream 13188 | Isentropic exponent L | Kfactor (pul/m3)
- I : >
Stream number |1 |4 .0 & Defaul relative density Meter Factors
L Default Fpv
Stream Enabled f
0 Default heating value (MJ/kg) Stream Opts | el |
Allocation |
Identification |
Result Select the overall class of product that this meter will measure.
Commlink is |
L
Site Read ‘Write Done
Parameter Description

Frequency Flow Threshold This is the threshold value for pulse frequency. Values can range between
0 and 1.0e+06 Hz. The default is 0.0.

Master pulse-count This is a value that is 1 greater than the highest value that master

rollover frequency counters will contain. Enter 0 for free-running counters which
rollover to O from 4294967295.

K-factor This is the expected number of pulses expected per unit of fluid passing

through a flow meter. Values can range between 0.1 and 1.0e+8. The
default is 1.0. Units shown is the setting of Flow input unit of the K-factor
Characteristics panel above.

Meter Factors Click the Meter Factors button to display the Meter Linearization Curve
setting for this stream.
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10 Configuring Gas Parameters

10.1 Gas Parameter Descriptions

¥'¢ Meter Configuration

M ETER 1 I Meter Tag [Mm Accumulators and Flow Rates

Meter Classification

Product gioup Gas -

Select Meter
Meter number |1 :]

Meter Disabled

System of units Sl -

f=] &=

Volumes | Mass

|ho

Energy ]

Flow rate period unit
5| Flow rate unit

|eu

meters) Accumulation unit

Accumulator rollover

Identification

100000000 |

Metesing principle |[BIEELEI N ~
Autonomous E@

Group membership

Physical Device

Default Fpy
Default heating value (MJ/kg)

[rifice plate (454 3 [2012] |
End of period
0}o] -of- Ref Conditis
r[_ End-of-day hour NEIONCY nOon S Process Input ‘ Analysis Config |
0 | End-ol-hour minute 15 Reference temperature [°C)
101.325 Reference pressure (kPaa) Control Dpts ‘ Calculation Dpts ‘
Sample rate alarming
| S amek e Differential Meter ( Diff Pressure ) ive Config ‘ bl AGCI"I|
0
[ ] DP flow threshold (kPa) Backplane Return ‘
0 Ovemide disch fficient
Opifice
| Stream 1 | Gas @ll&_zleutral Meter [ Diff Pressure )
Select Stream 13198 | |sentropic exponent |0.010268 | viscosity (cp)
Sheam number |1 |4 0& Default relative density Meter Factors

Stream Enabled 0

Stream Opts ‘ Analysis |
All
Identification
Result Select the overall class of product that this meter will measure
Commlink is
L
Site Read | Wite | Done |

The Gas area of the Meter Configuration dialog is visible when the product group is set

to Gas.
Parameter Description
Isentropic The ratio of (specific heat and constant pressure) to (specific heat at constant
exponent volume).

Default specific
gravity or
Default relative
density

Normally, the AFC modules use the Detail Characterization Method of the AGA 8
standard to calculate the density of the gas from its composition as given by the molar
analysis. The density is used in all subsequent calculations. When AGA 8 cannot be
applied because no analysis is available (no components selected, or analysis is all

zero), then this value supplies the density at reference conditions (relative to the
density of air at reference conditions) to be submitted for the output of AGA 8.

You can override the default specific gravity or default relative density value by taking

the steps in section 10.2 on page 89.

ProSoft Technology, Inc.

Page 87 of 153



MVI5S6E-AFC / MVIGIE-AFC ¢ Enhanced Liquid and Gas Flow Computer Configuring Gas Parameters

ControlLogix® and CompactLogix™ Setup and Configuration Guide
Parameter Description
Default Fpv Normally, the AFC modules use the Detail Characterization Method of the AGA 8

standard to calculate the compressibility of the gas from its composition as given by
the molar analysis. The compressibility is used in all subsequent calculations. When
AGA 8 cannot be applied because no analysis is available (no components selected,
or analysis is all zero), then this value supplies the super-compressibility (which
combines the effects of the compressibility at both reference and operating
conditions) to be substituted for the output of AGA 8.

Default heating
value

Typically, the AFC modules use the Detail Characterization Method of the AGA 8
standard to calculate the heating value of the gas from its composition as given by the
molar analysis. The heating value is used in all subsequent calculations. When AGA 8
cannot be applied because no analysis is available (no components selected, or
analysis is all zero), this value supplies the mass heating value to be substituted for
the output of AGA 8.

The units for default heating value are based on whether the system of units (located
in the Meter Classification area of the Meter Configuration dialog) is either Sl or US
and whether or not Default heating value is volumetric, as follows:

Units Mass Volumetric
Sl MJ/kg MJ/m3
us BTU/Ib BTU/cf

You can override the default heating value by taking the steps in section 10.3 on page
91.
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10.2 Override the Default Specific Gravity or Default Relative Density

You can override the default specific gravity or default relative density and suppy your
own calculated value for this field.

1 From the Meter Configuration dialog, select ANALYSIS.

& Meter Configuration

Select Meter
Meter number [I%l
Meter Disabled

Copy Config From

Meter number E%l

Copy

Identification

End of penod
E;E End-of-day hour

El End-of-hour minute

Sample rate alarming
Sample peniod limit

Stream 1

METER 1 Meter Tag [MO1

(o] ® =

Accumulators and Flow Rates

Meter Classification

Product group Gas -

Systemn of units Sl -

Volumes | Energy Mass

hour Flow rate period unit
cubic meters| Flow rate unik

cubic meters| Accumultion unit

100000000

Accumulator rollover

Metering principle [ ELETC T

Autonomous
Physical Device

| Diifice plate (AGA 3 [2012]) -

Group membership

Reference Conditions

Process Input | Analysis Config |

15 Reference temperature [°C)
101.325

Reference pressure (kPaa)

LControl Opts | Calculation Opts |

Differential Meter [ Diff Pressure )

Archive Config | Resettable Accum |

DP flow threshold (kPa)
Overide discharge coefficient

Orifice

Select Stream

Stream number Egl
Stream Enabled

Allocation
Identification

Result
Commlink is
unavailable

Backplane Retuin

Gas Diff ial Meter [ Diff P ]

1.3198 Isentiopic exponent VYiscosity (cp)

0.6 Default relative density Meter Factors

1 Default Fpv —

0 Default heating value (MJ/kg) Stream Opts ' Analysis ||

—_

Select the overall class of product that this meter will measure.

site |

Read | wite | Done |

If you have not already selected the components to include in the analysis, the
Analysis Configuration dialog displays. If this is the case, make the appropriate
selections and then click OK.

lf:- Analysis Configuration

Component Selection Map: ] Precision and Stream Assignment
1 ¥ C1 methane 9 [¥ CO carbon monoxide 17 [V C8 octane
2 ¥ N2 nitrogen 10 ¥ 02 oxygen 18 ¥ C9 nonane
3 ¥ CD2 carbon dioxide 11 [ iC4 iso-butane 19 ¥ C10 decane
4 |V C2 ethane 12 [¥ nC4 normal butane 20 ¥ He helium
5 ¥ C3 propane 13 ¥ iC5 iso-pentane 21 ¥ Ar argon
6 ¥ H20 water 14 [¥ nC5 normal pentane ™ neoC5 neopentane
7 ¥ H2S hydrogen sulphide 15 [¥ C6 hexane ™ Uz usert
8 ¥ H2 hydrogen 16 ¥ C7 heptane ¢ T Uy user?
32 [ CB+ hexanes+ Split | Mormalization total error tolerance [ppm] Select All

Select components of the molar analysis and the normalization error
tolerance.

0K ‘ LCancel
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The Stream Component Analysis dialog displays.

2 Click the Calc dropdown to the right of the Relative density or Specific gravity field
and select OVERRIDE.

%‘} Component Analysis, Stream 1 @
tole percent tole percent — Copy From
1[0.00000 | C1 methane 13[0.00000 | iC5 iso-pentane Meter number 1 ]
2(0.00000 | M2 nitrogen 14 (000000 | nC5 nomal pentane Stream number [%
3 |0.00000 C02 carbon dioxid 15 (000000 CE h
carbon dioxide exane % Andysis
4 |0.00000 2 ethane 16 |0.00000 C7 heptane -
[ RD.HY, optionz
5| 0.00000 3 propane 17 | 0.00000 8 octane
£ | 0. 00000 H20 water 18 | 0. 00000 C3 nonane —Read
7 |0.00000 HZ5 hypdrogen sulphide 19 {0.00000 C10 decane ¥ Analpziz  Read
2 |0.00000 HZ hpdrogen 20| 0.00000 He helium [+ RO, HY, options
9| 0.00000 0 carbon monoside 21 |0.00000 Ar argon —wite
10| 0.00000 FI2 ll:m_l,lgen 22 neo’h neopentane ¥ dnaysis Wit
11| 0.00000 iC4 izo-butane 23 s ugerl ¥ RD. HY, options
12 |0.00000 nZ4 normal butane 24 Iy uzer
32000000 | Cf+ hexanes+ 000000 | Total mole percent I F‘e*‘gfmm“pk -
Relative density Calc:| AGA 8 Detail - CL 2 GG
Heating value DMJfkg Calc: B Detai k- 1 ) Wolumetric
Baziz ™ Delv T Dy 7 Wet IS0 B976
§ API14.5
Select the method for calculatingfrelative density D
Done

3 Inthe Specific gravity or Relative density field, enter the new value for the default
heating value.

4 Click DONE.
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10.3 Override the Default Heating Value

You can override the default heating value and suppy your own calculated value for this

field.

1 From the Meter Configuration dialog, select ANALYSIS.

&* Meter Configuration
9

METER 1

Select Meter

Meter number [I%l
Meter Disabled

Copy Config From

Meter number E%l

Copy

Identification

End of penod
E;E End-of-day hour

El End-of-hour minute

Sample rate alarming
Sample peniod limit

Stream 1

Meter Tag |MIJI

Meter Classification

Product group Gas -

Systemn of units Sl -

Metering principle [ ELETC T
Autonomous

=l

Group membership

Physical Device
| Orifice plate [AGA 3 [2012])

Reference Conditions

15 Reference temperature [°C)
101.325

Reference pressure (kPaa)

Differential Meter [ Diff Pressure )
DP flow threshold (kPa)
Overide discharge coefficient

Orifice

Select Stream

Stream number Egl
Stream Enabled

Allocation
Identification

Result
Commlink is
unavailable

Gas

1.3198 Isentropic exponent

06 Default relative density

1 Default Fpv

0 Default heating value (MJ/ka)

o] ® =)
Accumulators and Flow Rates
Volumes | Energy Mass

hour

Flow rate period unit

cubic meters| Flow rate unik

cubic meters|

100000000

Accumulation unit

Accumulator rollover

Process Input | Analysis Config |

LControl Opts | Calculation Opts |

Archive Config | Resettable Accum |

Backplane Retuin

Diffs ial Meter [ Diff P ]

0.010268 | Viscosity [cp)

Stream Opts ' Analysis ||

—_

Select the overall class of product that this meter will measure.

Site

Read Write Done
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If you have not already selected the components to include in the analysis, the
Analysis Configuration dialog displays. If this is the case, make the appropriate
selections and then click OK.

tf:- Analysis Configuration *
Component Selection Map: 1 Precigion and Stream Assignment

1 ¥ C1 methane 9 |v CO carbon monoxide 17 ¥ C8 octane

2 |[v N2 nitrogen 10 v 02 oxygen 18 [v C9 nonane

3 v C02 carbon dioxide 11 |v iC4 iso-butane 19 ¥ C10 decane

4 [v C2 ethane 12 v nC4 nommal butane 20 v He helium

5 [v C3 propane 13 v iC5 iso-pentane 21 ¥ Ar argon

6 v H20 water 14 [v nC5 normal pentane I neoC5 neopentane

7 ¥ H2S hydrogen sulphide 15 ¥ C6 hexane ™ Usxuserl

8 v H2 hydiogen 16 v C7 heptane ™ Uy user2

32 [ CB+ hexanes+ Split Normalization total eror tolerance [ppm) Select All
Select components of the molar analysis and the normalization error 0K C |
tolerance. = LANCe!

The Stream Component Analysis dialog displays.

2 Click the Calc dropdown to the right of the Heating value field and select OVERRIDE.

%‘H Component Analysis, Streamn 1 @
tole percent tole percent — Copy From
1000000 | C1 methane 13[000000 | iC5 iso-pertane Meter number [@
2(0.00000 | N2 ritrogen 14|0.00000 | nC5 nommal pentare ST (MTEED [%I
3000000 CO2 carbon dioside 15 |0.00000 CE hexare
¥ Analysiz
4 (0.00000 C2 ethane 16 |0.00000 C7 heptane -
[~ RD.HY, options
5 (0.00000 C3 propane 17 ({0.00000 C8 octane
| 000000 HZ20 water 18 |0.00000 A nonane —rRead ———
7 (000000 HZ5 hydrogen sulphide 13 |0.00000 C10 decane ¥ Analysiz Bead
8 (0.00000 HZ hydrogen 20 {0.00000 He helium [« RD,HY, options
9 (0.00000 CO carbon monoxide 21 (0.00000 Ar argon rite
10 {0.00000 92 l_ngen 22 neoCh neopentane ¥ Analysis wiite
11 | 000000 IC4 izo-butane 23 1= uzerl ¥ BD.HY. options
12 (000000 nC4 normal butane 24 Iy uzerd
—Result———
32 (000000 CE+ hexanes+ 0.00000 Total mole percent Cummli_nk i
Relative denzity Cale:| aGa 8 Detail - unavailable
Heating walue Iq_‘hddfkg Calz:| Qverride «| [ Valumetric
Basiz ¢ Deliv ™ wiet Override e
_ AGA 8 Delal L
Select the method for calculating heati|5 5975 Done
AP114.5 -

3 Inthe Heating value field, enter the new value for the default heating value.

4 Click DONE.
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11 Configuring Liquid Parameters

11.1

About the Liquid Parameters

The liquid parameters display in the Liquid area of the Meter Configuration dialog when
the Product group field is set to a liquid group.

r§:‘ Meter Configuration
| METER1 |

—Select Meter

Meter number E%l
[ Meter Disabled |
— Copy Config From

Meter number

Copy

Identification ‘

Meter Tag |M 01
Meter Classification
|Dil-wtl emulsions [Crd) LI

Product group

System of units s -

=~
Metering principle |Di[rensntial pressure LI

Autonomous

Density units | kg/m3

Group membership

Physical Device

(o] @ (==
Accumulators and Flow Rates 1

Erergy | Mass

Flow rate period unit

Volumes ]

hiour

US gallons | Flow rate unit

US gallons
100000000

Accumulation unit

Accumulatar rollover

Process Input |

Control Opts | Calculation Opts ‘

Archive Config | Resettable Accum ‘

Backplane Return | Densitometer ‘

MASC Config |

Differential Meter [ Diff Pressure )

0.010268 | viscosity (cp)

Stream Opts |

| Orifice plate (4GA 3 [2012]) -
End of period ]
E; @ End-of-day hour Reference Conditions
0 End-of-hour minute &0 Reference temperature [°F)
14.696 Reference pressure [psia)
Sample rate alarming - - -
Sample period limit Differential Meter [ Diff Pressure )
DP flow threshold [hw)
0 Override discharge coefficient
Orifice
| Stream 1 | /Liquid N
Select Stream 0 Dilt reference density (ka/m3)
’73tream number |1 ]%{ 0 Dflt vapor pressure [psig)
0 0il density, sample (ka/m3)
[__Steam Enabled || [ MASC ol dens, lab flash (kg/m3)]
Allocation ‘ 1 Shrinkage factor
0 Water salinity (%
Identification |\ o ] J

Result US units: temperature in °F. pressure in psi, differential pressure in hwW@60°F,
Commlink is S| units: temperature in “C, pressure and differential pressure in kPa.
unavailable
Site ‘ Read Write Done
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The following are descriptions of the liquid parameters. Some of these display only for
certain product groups.

Parameter Description

Dflt reference density Default reference density. The units displayed
here depend on the value selected in the Density
units list.

Dflt vapor pressure Default vapor pressure. The units displayed here
depend on the value selected in the System of
units list.

Oil density, sample Oil sample density at standard conditions. This

parameter is visible only if Product group is set to
Oil-wtr emulsions (Crd) or Oil-wtr emulsions
(NGL).

Note: This parameter can also be configured in the Mass
Allocation Shrinkage Calculation Configuration dialog. For
more information see the MASC chapter of the AFC
Reference Guide.

MASC oil density, lab flash The oil base density derived from the Equation of
State (EOS) for cases in which the EOS
performs a virtual flash of the hydrocarbon. This
value is used in the calculation for density
correction factor.

Note: This parameter can also be configured in the Mass
Allocation Shrinkage Calculation Configuration dialog. For
more information see the MASC chapter of the AFC
Reference Guide.

Shrinkage factor Shrinkage factor

Thermal exp’n coef The thermal expansion coefficient. This
parameter is visible only if Product group is set to
Special applications. The units displayed here
depend on the value selected in the System of
units list.

Water salinity Salinity of the water. This parameter is visible
only if Product group is set to Oil-wtr emulsions
(Crd), Oil-wtr emulsions (NGL) or
Produced/injected water.

11.2 Liquid Parameter Requirements

The following parameters describe requirements for the parameters:

Parameter Low Limit High Limit Default
Dflt Reference Density 0 kg/m3 2000 kg/m3 0

0 Rd60 2.0 Rd60

-60.75°API 320°API
Default Vapor Pressure 0 100,000 kPa (14,000 psi) O
Default Ctl 0.5 20 1
Default Cpl 0.5 2.0 1
Shrinkage factor 0 1.0 1
Water Salinity (% mass) 0 36.25 0
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Parameter Low Limit High Limit Default
Thermal exp’n coef (/°C e-6) 414 1674 0

Tip: To see the limits and defaults for each parameter, view the blue text in the Note box when you click in
the entry text box.
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12 Configuring Density Units

121

About Density Units

Liquid density may be expressed using any of the following units:

Units Abbreviation
kilograms per cubic meter kg/m3
relative density at 60° F Rd/60

API gravity *API

grams per cubic centimeter glcc

12.2 Setting the Density Units

To set the density units, select one of the options from the Density units dropdown list in
the Meter Configuration dialog. The selected units will be used for density values
throughout EAFC Manager independent of the value selected for System of units.

_Com |

Identification |

End of period
:E End-of-day hour

E End-of-hour minute

Sample rate alarming

5 Sample period limit

Metering principle | 4/60

Group membership

a/cc

&% Meter Configuration E C

| METER 1 | Meter Tag ||.||]1 Accumulators and Flow Rates
—Select Meter Meter Classification Volumes | Ereioy | Mass

Meter number E@ Product group ICrude ails, JP4 ;l hour Flow rate period unit

. U5 gallons | Flow rate unit

[ Meter Disabled | | S¥stem of units Jus = US gallons | Accumulation unit
— Copy Config From Density units | Rd/B0 LJ 100000000 | Accumulator rallover

Meter number E@ kg/m3

K-factor Characteristics

Gross wolum Measured quanti[y

Physical Device

| Turbine

Reference Conditions
&0 Reference temperature ['F)
14.696

Reference pressure [psia)

Linear Meter [ Pulse Count )

n e I T i m i

pul/USG Flow input unit

LControl Opts Calculation Opts |

Archive Config Resettable Aiccum |

Process Input ‘
|
|
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13 Configuring Primary Input Characteristics

00O

£ AP 100000000 | Accumulator rallover

g Primary Input Characteristics

"""" MEEE Meazured quantity

pounds Flaw input unit
ﬂ howr Flovs rate period
Proceszsz Input |

sture [°F]

= [psial Control Opts | Calculation Opts
Parameter Description
Measured quantity This value specifies the physical property of the fluid that is

measured directly or indirectly by the primary input.

= Mass

= Energy (heating value)

= Gross volume (volume at operating conditions)

For some meter types (notably a traditional orifice), this value is

fixed and cannot be changed.

For a linear (pulse) meter it characterizes the K-factor.
For a traditional pulse meter such as a turbine, this quantity is

Gross Volume.

Flow input unit This value specifies the engineering units base and scaling of the
measured quantity selected for the primary input.

For some meter types, for example a traditional orifice, this value

is fixed and cannot be changed.

For a linear (pulse) meter, it specifies K-Factor characteristics.

Flow Rate Period This value specifies the time period to which the primary input
flow rate is referenced.
= Second
=  Minute
*  Hour
= Day

For all meter types except flow rate integration, this value is fixed

and cannot be changed.
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14 Configuring K-factor Characteristics

- (R LT TR N TE T TR PR FTIY

AP 100000000 | Accumulatar rollover

K.-factor Characteristics
Girozz valum| b easured quantity

pul/LISG Flaw input unit

requency

=}

Process Input

ture [°F)

The K-factor Characteristics area of the Meter Configuration dialog is visible when the
metering principle is either Pulse Frequency or Pulse Count.

Click the Measured quantity field to choose the quantity type for this meter.

-

#% Meter Configuration | =
| Meter 1 | Meter Tag |M|]1 | Accumulators and Flow Rates
—Salect Meter——— [ Meter Type. Product Group. and Units jlolumes MM&SS
heter number % DEVI_CE : |Gas ﬂ hour Flow rate periad unit
(" Differential
@ Linear 1000 cufeet | Flow rate unit

Meter Disabled | r
— Copy Config From System of uni %- K-factor Measur...| £3 |

® Us 5
Meter number E‘%I

Primary Input

M g .
 Pulse Co " Mass K-factor Characteristics
* iross volume

( Energy tMeasured quantity

1000 cufeet | Accumulation unit

100000000 | Accumulator rollowver

Physical Dey @ Gross volume pul/MCE Flow input unit

Identification ‘

Turbine
End of period -
v End-of-day minute Reference C m

0 End-of-hour minute ED FETETETCE TEMEETare [ )

1473 o PRI Control Opts Calcul

Process Input Analysis Con
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Click the Flow input unit field to choose the flow input unit for this meter.

=0 >

ﬁ@:.- Meter Configuration
| Meter 1 | Meter Tag |M|]] Accumulators and Flow Rates
Select Meter Meter Type. Product Group. and Units el T EeiEy T Lo
(Meternumber E‘%I Eegicfferential |Ga3 ﬂ haur Flow rate period unit
1000 cuteet | Flow rate unit
f‘%’f K-factor Flow Input Unit &3 1000 cufoot | Accumulation unit
100000000 | Accumulator rallover
(~ pulses perliter (~ pulses per0.001 US gallon
(" pulses perdecaliter (™ pulses per0.01 U3 gallon K-factor Characteristics
(" pulses perhactoliter (" pulses per0.1 US gallan |ir058v0\ume tMeasured quantity
(™ pulses per cubic meter (™ pulses perUS gallon PulMCE Flow input unit
(" pulses per 10 cu meters (" pulses per10US gallons
("~ pulses per100 cu meters (~ pulses per100 S gallons
" pulses per1000 cu meters " pulses per1000 US gallons Process Input | Analysis Config |
(~ pulses per cubic foot (~ pulses per0.001 barrel Control Opts | Calculation Opts |
(" pulses per 10 cu feet (" pulses per 0.01 barrel
(" pulses per100 cu feet (" pulses per 0.1 barrel Archive Config | el s |
(@ pulses per 1000 cu feet (" pulses perbarrel
("~ pulses per10000 cufeet ("~ pulses per10 barrels
(" pulses per100000 cu feet (~ pulses per100 barrels
(" pulses per 1000000 cu feet (" pulses per 1000 barrels
Linear Meter ( Pulse Frequency )
1 K-factor (oul/CF)

0E
Stream nurmber E%I
1

[ Rtraam Fnahlad [N

Default relative density
Default Fpw
Default heatino values (MBTU.

Hl=)]

Meter Factors

o | PO [

The K-factor itself is entered as a stream parameter. The K-factor units available for
selection will depend on the selected measured quantity.

For a linear (pulse) meter:

Gross volume =

(pulses/K-factor)

X meter factor

The K-factor is a factor that converts raw pulse count (from the Pulse Meter) to a volume
and is expressed as Pulses per unit volume, such as "1000 pulses per gallon" or
"3578.224 pulses per cubic meter". This number, found on the manufacturer’s datasheet
for the meter, is determined at the factory for the specific unit before shipping. Dividing
"pulses" by "pulses per gallon" gives you "gallons". API calls the value “pulses / K-factor”
as "indicated volume”.
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15 Configuring Meter Factors

S0

"EEI ‘ 100000000 | Accurmulator rollover

Metering principle (| Pulze count - )
K-factor Characteristics
Group membership Autonomous |D—|¥| Giross volum] Megsured quantity

é-:é-Meter Factor Linearization Curve input unit
Mo Meter factor Flow rate Rates as m3/h
day ho L 0 = A . .
) 2 0 0 Read | Write | nalysis Config
ur it
3 0 0 EESUIE_ — — J Calculation Opts |
4 0 0 is una
Resettable Accum
5 a a
0 or a number between 0.1 and 1.0e8. ‘ D ‘
Done
Up ta 5 pairs of [ meter factor , gross volume flow rate ] --
- &t least one meter Factor must be non-zero.
- If the meter factor is zero, the low rate must also be zero.
- Flows rates for non-zero meker factors must be all different.
Interpolation of this table over gross volume flow rate yields the actual Ise Count )
n meter factar.
& _Btor [pul/m3)
06 Default relative density Meter Fac.ﬁ”
1 Default Fpy i
1 Default heating walue [MJAg) Shieam Opts | Analysis |

Meters may begin to wear out over time and the actual measured volume (the "gross
volume") will tend to drift from the nominal measured volume (the "indicated volume").
The factor that corrects "indicated" to "gross" is called the "meter factor”, and is a
number very close to 1.

The procedure that is periodically performed to determine a (new) meter factor is called
"proving". A pulse type meter is "proved" periodically to ensure that the meter performs
as expected over a period of time.

=

A prover passes a known volume of product through the meter and compares the
volume indicated by the meter against the fixed volume of the prover (measured with a
high degree of precision). If the meter indicates the measured volume to be exactly the
same as the known prover volume, the Meter Factor is said to be equal to 1.00000
(Meter Factor = Prover Volume/Metered Volume).
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A meter’s behavior may differ depending on the rate of flow through the meter. That is,
the meter factor may depend on the flow rate at which the measurement is performed.
EAFC Manager accommodates this by allowing you to enter up to 5 factor-flowrate pairs
(the "Meter Factor Linearization" table); the AFC modules determine the meter factor to
be used by linear interpolation on this table from flow rate at operating conditions (Since
flow rate depends on the meter factor according to API, but meter factor depends on
flow rate according to the linearization table, the AFC module performs a second
iteration of the interpolation in order to obtain an accurate meter factor).

In the Meter Factor Linearization Curve dialog box, click the READ button to transfer the
current Meter Factor Linearization configuration from the AFC module to the local PC.

When the Meter Factor Linearization configuration is concluded, click the WRITE button
to transfer it to the AFC module.

The AFC module will use the configuration to interpolate the values so it can use a
specific meter factor depending on the current flow rate.

For example, if you enter four points (flow rate, meter factor) the module would
interpolate the points as shown below:

Meter Factor

e
-

Flow Rate

In order for the AFC module to accept the values you entered, the following conditions
are required:

e All values are non-negative.

e At least one meter factor is non-zero.

o If a meter factor is zero, the corresponding flow rate is also zero.

e The flow rates corresponding to non-zero meter factors are all different.

You do not need to enter factor/flowrate pairs in any particular order, or even enter them
all as a contiguous group. You may enter each factor-flowrate pair into any of the five
table entries and the AFC module will sort it.

If you do not want to enter meter factor linearization data, then populate only one entry
leaving the other four empty (all zero). In this case, the flow rate value does not matter
and the single meter factor applies to all flow rates. EAFC Manager’s initial default table
is populated in this way with a meter factor of 1.
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16 Installing the Module in the Rack

If you have not already installed and configured your processor and power supply,
please do so before installing the AFC module. Refer to the processor documentation for
installation instructions.

Warning: You must follow all safety instructions when installing this or any other electronic devices. Failure
to follow safety procedures could result in damage to hardware or data, or even serious injury or death to
personnel. Refer to the documentation for each device you plan to connect to verify that suitable safety
procedures are in place before installing or servicing the device.

After you have checked the placement of the jumpers, insert the AFC module into the
rack. Use the same technique recommended by the processor manufacturer to remove
and install AFC modules.

Warning: When you insert or remove the module while backplane power is on, an electrical arc can occur.
This could cause an explosion in hazardous location installations. Verify that power is removed or the area
is non-hazardous before proceeding. Repeated electrical arcing causes excessive wear to contacts on both
the module and its mating connector. Worn contacts may create electrical resistance that can affect module
operation.

Note: If you insert the module improperly, the system may stop working, or may behave unpredictably.

16.1 Module Initialization

When the module is powered up for the first time, both the OK and ERR NVRAM LEDs
are illuminated. This indicates that the module is in the Cold Start state and is not yet
ready to perform calculations. The following steps initialize the module:

e Configure Site Parameters
e Enable at least one meter
e Set the processor to RUN mode

After these three steps are accomplished, the state is changed from Cold Start to
Released. This indicates that that module is ready to perform flow calculations. When in
the Released state, the OK LED is on and the ERR LED is off.

When the module is ready, you will use EAFC Manager to monitor meter operation,
archives, and events.
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17 Connecting the AFC Module to EAFC Manager

Note: The following example shows the MVI56E-AFC module. Connecting the MVIGOE-AFC module is done
in a similar fashion.

There are two ways to connect EAFC Manager (running on a PC) to the AFC Module, by
Ethernet or Serial. The top port (eth0) is used to create Ethernet connections. Serial 1
and Serial 2 are both available for serial connections.

17.1 Ethernet Connection

Connect one end of an Ethernet cable to the Ethernet port on the module.

NCTONS

7

JIAOW SNOLIYIININNOI 99 1N

\\\\\\\

0 0K
kkkkkkk

MVI56E-AFC Ethernet Connection
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MVI69E-AFC
Ethernet Connection

Connect the other end of the cable to the network. The PC running EAFC Manager must
be on the same network.
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17.2 Serial Connection

This section describes how to connect your PC to one of the serial ports on the module.
1 Connect the DB-9 adapter to a serial port of the AFC module (P1 or P2).

2 Connect the null-modem cable to the DB-9 adapter cable. Connect these to an
available serial port on your PC.

Note: Some desktop and notebook computers are not equipped with a serial port. In this case, you may
require a USB to Serial adapter cable, with drivers. Not all USB to Serial adapters will work correctly
with this application. If you encounter problems, please contact ProSoft Technical Support for
recommendations.

Null Modem
Cable to
Serial Port

R)485-DB9 Serial Null Modem Cable
Adapter Cable

Null Modem
Cable to
Serial Port

Eeee e e e s e

Null Modem
Cable to
Serial Port

RJ485-DB9 Serial
Adapter Cable

MVI69E-AFC
Serial Connection
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The null-modem cable that is supplied with the module uses the following cabling
scheme:

RS-232 Config/Debug Port Cable

DB-9 Male Config/Debug Port
RxD 2 TxD
TxD 3 RxD
COM| 5 COM

3 Start EAFC Manager and select the port settings at COMMUNICATIONS > LOCAL PORT

SETTINGS. The default serial communication settings are shown in the following
illustration.

& Local Port Settings ﬁ

Transport
’7('“ TCRIF i® Serial ‘

—AFC
Port

’751 2 (3 CopytolLocal

Frimary slawve address 244

Timeout (ms) 5000

—Local

[com ~| [19200 |

Farity
’7(0‘ None " Ewen " Odd ‘

Data Stop Mode
(" 7 Bits ® 1 Bit & RTU
(® 3 Bits " 2 Bits 7 ASCN

OK

4 EAFC Manager will establish communications with the module. Open the Project

menu and then select SITE CONFIGURATION to open the Site Configuration dialog
box.

On the Site Configuration dialog box, click the READ button. You should see the word
"Success" in the Result area of the dialog box.
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18 Downloading the Project to the Module

Note: This section use the MVI5S6E-AFC module as an example. The MVIGIE-AFC download process is
performed the same way.

1 In EAFC Manager, select PROJECT > DOWNLOAD PROJECT.

AFC Manager

) About to download the current project to the madule.
\-‘4-/ Contirnue?

This action opens the Local Port Settings window. If you are downloading via the
network, click TCP/IP:

I
iLocal Port Settings Iﬁ

jliiansport

@ TCRIR (" Serial
—AFC

Server
(Se\ed E%l Copy to Local
Frimary slave address 244
Tirmeout (ms) 5000
—Local
Server P address 192.168.0.251 L
Server TCF port

‘ Commlink is unavailable |

0K | Cancel ‘ Cunnecl|

2 If you are downloading through one of the serial ports, click SERIAL.

&Local Port Settings &J

Transport
’7(‘ TCRAP ® Serial ‘

—AFC
Fort

’751 "2 3 CopytolLocal

Frimary sleve address 244

Timeout (ms) 5000

~Local

|coM 1 ~| [19200 ~|
Parity
’7(5 MNane (" Ewen " Odd

Diata. Stop hode
" 7 Bits i® 1Bit & RTU
® 7 Bits (" 2 Bits (" ASCH

oK \ Cancel \c_m
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3 Enter the port parameters to use, and then click DONE.

4 During the download operation, the following progress window is displayed:

E Download Module Configuration §|

Downloading meter 2 configuration ...

Cancel

5 When the file transfer is complete, the following window is displayed:

E AFC Manager E|

Download is finished.

Troubleshooting Tip: If EAFC Manager displays an "lllegal Data Value" message, it typically indicates an
invalid meter type or product group configuration or the W&M switch on the front of the module is in the
locked position. The module does not accept a configuration file that attempts to change a meter type or
product group for a meter that is currently enabled. Disable all meters, change the meter types and product
groups, and then enable the meters again.
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19 Backplane Return

19.1 About Backplane Return

The backplane transfer protocol specifies that each function block output by the PLC to
the module must elicit a corresponding input function block at the same location with the
same size. This returned block typically contains no data (contents are all zero).

To increase efficiency of the system, the MVIXxE-AFC module is preconfigured to deliver
data to the PLC via this otherwise empty function block. This is done by mapping slots in
the input function block to points in the Modbus address space. This process is known
as backplane return.

The module can deliver the following two types of data to the PLC via backplane return:
e Standard data
o Extended data

After configuring a backplane-return function block, you can export the data points as a
UDT file that you can then import into RSLogix/Studio 5000 to allow for viewing the data
via controller tags.

19.2 Standard Data Block

The Standard Data function block is configured by default to deliver process inputs used
for measurement. These include values that would likely be required by the PLC
program on a regular basis. This function block is delivered repeatedly and frequently
from the module to the processor (PLC) without any additional configuration required.
You do, however, have the option to customize the preconfigured data points using the
Backplane-Return Configuration dialog.

ke
Configuration, Meter 1

Standard Data T Extended Data

Ofz Feqg| Description

O+[I-  30+|Meter alarms

2+4|I- 318+|Monresettable accumulator, net, totalizer [m3)
4+ I- 320+ NonTesettable accumulator, net, residue [m3)
B+|I- 292+|Flow rate, net [m34h)

B+|I- 294+|Flow rate, gross [m3sh)

10+[I- 140+|AGA 8, Supercompresszibility, Fpy

12+|I- 208+{C-prime
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19.3 Extended Data Function Block

In addition to the preconfigured Standard Data function block, you also have the option
to configure a second backplane-return function block that can deliver additional
measurement related data for a meter run over the backplane to the PLC. Unlike the
Standard Data function block, the Extended Data function block is not delivered to the
PLC by default. However, you can enable delivery of this function block by configuring it
on the Extended Data tab of the Backplane-Return Configuration dialog and then
triggering the request for this block using PLC ladder code.

B
Configuration, Meter 1
Standard Data |l Extended Data
Ofz Feg| Description A
0 <available»
1 <available:
2 <availabler
3 < gvailable>
4 <availabler
5 <available»
E <available:
7 <availabler
g < gvailable>
3 <availabler
10 <available»
11 <available:
12 <availabler
13 <available»
14 <available>
15 < available:
16 Zavailablex
17 <availabler
18 <available»
13 <available> e
< o >
[ ExpouuioT |

19.4 Configuring the Backplane-Return Function Blocks

Following are instructions for configuring the Standard Data and Extended Data function
blocks using the Backplane-Return Configuration dialog.

The default configuration in the Backplane-Return Configuration dialog shows the
database points that were preselected for the Standard Data return and the empty
mapping for the Extended Data return.

You can modify these by selecting desired values from the Modbus database. The
module will deliver the selected items to the PLC automatically and on a regular basis
without requiring you to create and issue a separate backplane transaction such as
Modbus Gateway.

You have the responsibility to re-trigger the Extended Data function block when the
previous one has completed. This makes the behavior semi-automatic (in contrast to
Standard Data behavior, which is fully automatic).
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To configure the Standard Data or Extended Data function block:

1 From the Meter Configuration dialog, select BACKPLANE RETURN.

i Meter Configuration

| METER1
—Select Meter
"=

Meter number
| Meter Disabled |

r Copy Config From

Meter number u
Identification |

End of period

lﬂ:lﬂ End-of-day howr
EI End-of-hour minute

Sample rate alaiming

Sample period limit

|  Stream1 |

| Meter Tag |Ml]1 I

Meter Classification
| Gas

Product group

=
=

Sypstem of units [SI

-]

Autonomous mg

-~

Metering principle |Diflerentia| pressure
Group membership

Physical Device
| Diifice plate (4G4 3 [2012))

Reference Conditions

E=S ol ==
Accumulators and Flow Rates
Erergy |

Volumes | Mass

hour Flow rate period unit

cubic meters| Flow rate unit

cubic meters
100000000

Accumulation unit

Accumulator rollover

Process Input Analysis Config |

15 Reference temperature [°C)
101.325 Feference pressure (kPaa)

Calculation Opts |

Differential Meter [ Diff Pressure )

Resettable Accum |

|
Control Opts |
Archive Config |

DP flow threshold (kPa)

0 Overide discharge coefficient

Djifice |

r Select Stream

—r= |

Gas
13198 |sentropic expanent
ne |

Differential Meter [ Diff Pressure )

0010268 | Viscosity (cp)

The Backplane-Return Configuration dialog displays.

|3
Ofs) Rea| Deseription Al j
25 Nor ol s v Bl st 8
+|I- 320+ Mon-esettable umulator, net, residue [m3] He 0 [ Meter status
AP Ty =1 el deannbe (e
i e e e
H- 6 |Open archive record select [age), daily
H- 7| Open archive record select (age], hourly
e e
ERtalr
:E 2; T i;clmn\unkhackHmeSDan,dai‘y v
et |
oK Cancel
2 In the left side of the dialog, select the Standard Data tab or Extended Data tab.
3 From the Dictionary section, select the dictionary items you wish to include in the
function block. This activates the INSERT ITEM button.
4 Click the INSERT ITEM button to add the items to the selected tab.
5 Use the MovE Up and MOVE DOWN buttons to move items up or down in the list.
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6 When you have finished adding dictionary items, click the EXPORT UDT button. The
files are placed in a sub-directory of the directory that contains the project. The
directory is named using the name of the project and extension .PLC. You can
import this file into RSLogix/Studio 5000 by following the instructions in section 19.6,
“Importing a Backplane-Return UDT,” on page 113.

7 Click OK.

The backplane-return function block will be delivered to the PLC.

19.5 Backplane-Return Configuration

The following screen capture illustrates a Backplane-Return Configuration example
configured within EAFC Manager:

B
Contfig ion, Meter 1
Standard Data 1 Extended Data
Ois Req| Description
i+ 1= 30+| Meter alamns
T- 318+ Non-resettable accumulator, net, totalizer [m3)

+| I~ 320+ Non-essttable accumulator, net, residue [m3]

| I- 292+| Flow rate, et [m3sh)

| T- 294+| Flow rate, gross (md/h)

10+ I- 140+|AGA B, Supercompressibility, Foy

12+|1- 208+ C-prime

_Eronuo |

JICE | |

=

Backplane Return
Setup and Configuration Guide

Dictionary
Select Dictionary Seclion

Al

Fieg| Desoription ~

<empty>

Meter status

Active stieam number ((-based)

Meter signals

Process input calibration, auta

Process input oalibralion, manual

Oipen archive record select (sge). daily

sl |efwlelo

Open archive record select (agel, hourdy

w

Checksum alarms

28 |fGross meter characterization

29 |Product group

20 |Units: Primary input

31 [Units: Mass

32 |Units: Energy

23 | Units: Volume

36 |End-of-day minute

37| End-of-haur minute

38 | Accumulator projection lookback timespan, daily

FEEEBEBEBERERBEREEIREEIEE
G Rl el B il el Rl il R R R

38 lAccumulatar nrniectinn lnnkhack Hmesnan monthh

j

oK Cancel

This example shows data that can be obtained via the BackPlaneReturn.Processinput
tags of a meter tag structure. Once imported, the same data can be accessible from the

PLC as shown:

[Tl

[F-MCH foook| foo MEM... | This ohject contains the data types that apply bo the operation of the module. O
[=Fdster1B ackplansRetumProcessinput foon}| {.- EAFC_..| FAFC backplane retum, meter 01, instance Pracess Input ~
[+ Meterll BackplaneR stumProcessinput. Malm 1e#0000_0000 Hex |DINT  |EAFC backplane retum, meter 01, instance Process Input Meter alams
[+ Meterl BackplaneR eturnProcessinput. Acma_Mt_T ol 0 Deci.. |[DINT  |EAFC backplane retumn, meter 01, instance Process Input Non-resettable accumulator, rnet...
- Meterl1BackplaneRetumProcessinput EXSNER TGRSR 0.0 Float |REAL |EAFC backplane retumn, meter 071, ingtance Process Input Non-resetiable accurmulator, net...
—heterllBackplaneRetumProcessinput. Rate_Mt 0.0 Float |REAL  E&H aLrce: (Type) <EAFC.RecType_Bprt_MO1_Pv.Acma_ Nt Rsdas [m37h)
[+-MeterD1BackplaneRetumProcessinput Acma_Gr_Totl 1} Deci.. |DINT  |EAHEAFC backplane & accumulator, gro
[#-Meterll1 BackplaneFietumProcessinput Acma_St_Totl o Deci.. [DINT | EAfm, merer e acoumulator, gio
[+-Meterll BackplaneR sturnProcessinput.Acma_Ms_Tatl 0 Deci.. |DINT  |EARPracess Input & accumulator, ma,f
Flon-reseftable
[ [ ]\ Monitor Tags 4 Eeit Tags / neﬁ:"c:"s‘:;?;'
(m3) ung
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19.6 Importing a Backplane-Return UDT

The following procedure applies to Standard Data and Extended Data UDTs. When you
configure a backplane-return function block, you can export its data tags as a UDT file,
as explained in section 19.4, “Configuring the Backplane-Return Function Blocks,” on
page 110. Take the following steps to import the UDT file into RSLogix/Studio 5000.

1

From within RSLogix/Studio 5000 Controller Organizer, navigate to DATA TYPES >
USER-DEFINED.

Right-click on USER-DEFINED.

Select IMPORT DATA TYPE...

In the Import Data Type window, select the UDT (.L5X file) to import.
Select IMPORT...

Click OK to import the UDT.

19.7 Copying the Backplane-Return Data

1

2

EAFC backplane
return, meter 01,
instance Process
Input
OP-
3} Copy File —
Source AFCMeter01DifferentialLiquid.BackPlaneReturn.Raw[0]
Dest Meter01BackplaneReturnProcessInput
Length 1

(End)

Create a unique tag of the imported data type.

Use a COP (Copy) instruction with the Source as the first element of the meter
BackplaneReturn tag. The Dest (Destination) is a newly created tag of the imported
data type. The length is 1. Make sure that the data type matches the data that you
want to view.

ProSoft Technology, Inc. Page 113 of 1563



MVI5S6E-AFC / MVIGOE-AFC ¢ Enhanced Liquid and Gas Flow Computer Backplane Return
ControlLogix® and CompactLogix™ Setup and Configuration Guide

19.8 Viewing Standard Data and Extended Data

You can view the data on the PLC as shown in the following example. Hover over the
description field to get a full description of a selected type name.

[=-Meterl B ackplaneR eturnPracess nput [ B EAFC_..|EAFC backplane return, meter 01, instance Process nput
[H-Meterd B ackplaner eturProcess nput. Malm 1640000_0000 Hex |DINT  |EAFC backplane return, meter 01, instance Process nput Meter alarms
[+ MeterDB ackplaneR eturmProcessinput. Acma_ME_Totl a Deci.. |DINT  |EAFC backplane return, meter 07, instance Process [nput Mon-resettable accumulatar, net..
—teterlB ackplaneR eturmProcess nput BRI REs 0.0 Flost |REAL [EAFC backplane retum, meter 01, instance Process Input Non-resettable accurmulator, net..
—teterll B ackplaneR eturnProcessl nput. Riate_ME 0.0 Float |REAL |EARcree: Type) <EAFC,RecTy:pe,Bprt,MDI,Pv.Acma,Nt,deu> [mi3/h)
[+ -teterDB ackplaneR eturnProcessinput. Acma_Gr_Totl 1] Deci.. |[DINT  |EAHEAFC backplane & accumulator, gro...
[+ MeterlB ackplaneR eturnProcessinput Acma_St_Tak a Deci.. |DIMT  |E4H rgeltuir:;t;ect:r & accumulstar, gra
)
[+-teterd B ackplaneR eturnProcessinput. Acma_s_Taotl 1] Deci.. |DINT  |EAHProcess Input = accumulator, ma...
Mon-resettable
. = cumulator,
ﬂﬂ\ Monitor Tags A Edit Tags / et residue
(m3)

Standard data is obtained when every function input block is sent to the AFC module.
The extended data must be triggered in order to view it.
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20

201

Archive Configuration

About the Archive Files

EAFC Manager archives selected meter data on a daily and hourly basis according to
the End-of-day hour and End-of-hour minute settings. This chapter explains how to
configure the layout of the archive files and export the data tags as a UDT file for use in

RSLogix/Studio 5000.

20.2 Configuring the Archive Files

1

A

R e R L R LR

METER 1

—Select Meter
kdeter number

Meter Disabled |

keter number

— Copy Config From

"=

Froduct group

System of unitz

From the Meter Configuration dialog box, select the meter number.

|HeterTag Wi

Meter Classification

&
Bl

ketering principle |E

2 Click on the ARCHIVE CONFIG button.

% Meter Configuration

METER 1 | MeteiTag [M01

Select Meter
Meter number [l_]i}
Meter Disabled

Copy Config From
Meter number

End of period
@:@ End-of-day hour

E End-of-hour minute

Sample rate alarming
Sample pericd limit

Meter Classification

Product group Gas

System of units 5l

Metering principle | Differential pressure =
Autonomous

=l

Group membership

Physical Device
Orifice plate [4GA 3 [2012])

Reference Conditions
15
101.325

Reference temperature ['C)

Reference pressure (kPaa)

Differential Meter [ Diff Pressure )

0 DP flow threshold (kPa)
0 Dvernide discharge coefficient

Orifice

Select Stream

Stream number [l @|

Gas
1.3198 Isentropic exponent
0.6 Default relative density

=Te
J Accumulators and Flow Rates
Volumes | Eneigy | Mass

hour Flow rate period unit

cubic meters| Flow rate unit

cubic meters
100000000

Accumulation unit

Accumulator rollover

Process [nput | Analysis Config |
Control Opts | Calculation Opts |
Archive Config | Resettable Accum |

Backplane Retuin

Differential Meter [ Diff Pressure )

0.010268 | Wiscosity (cp)

Meter Factors |
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This opens the Archive Configuration dialog.

wl archwwabie teme dudy pencad daston | wconsh| e 72w boke hacton. componsnt ¥ (M%)
curmulaton sechiv pescd, dady, 1otakon [rel] [mJ] =714 | Wolw hachon, comporent B (7]

B fsctive Configuration x
Conlugu ation, Mete: | Diactmsnaiy
Dasly 1 Heurly Seloct Dictorary Sackon
[an =]
Pecord Size [ =] oo | Apcumilaics Sebect | —
s} i) Drabciphen

Esdended FlaSon | 1440 i _ Modbun dddensen | omghy

O —— == - 700 | Mok hachon, componsd 11011

[ Feg Descrpon A e 707« Molw Iachon, componend  NT

[ | Doy temestamp = To4=| Mols hachon. componsn 3 L0
1z BNL | Somcil sechwabie dams daly. cumdsive mete: achve shasms 1= 0% | Mol hachon, componend 4 2]
13 812 | Spmcul cherabis teme dsly meter st el sctew shesm W= TOB* | Mol hachon, camponsnt § 1G]

del1- B1& al gecherabie deme daly Sowerg pancd |second| W= 710w | Mol hachon, componend & (M)

B

Ba)

[

curulsics wcheon pesced dady. teschas frsl] ] W= 716 | Hoky hacton. componen 3 [C0]
e 718w | Mol hachon, componsnt Y00
7 20w | olw hachon. componant 11 JCE)

Dotk | - | o | oo |

3 Inthe left side of the dialog, select the Daily or Hourly tab.

4 From the Dictionary section, select the dictionary items you wish to include in the
archive file. This activates the INSERT ITEM button.

5 Click the INSERT ITEM button to add the items to the selected tab (Daily or Hourly).
6 Use the MoVvE Up and MOVE DOWN buttons to move items up or down in the list.
7 When you have finished adding dictionary items, click the EXPORT UDT button. The

files are placed in a sub-directory of the directory that contains the project. The
directory is named using the name of the project and extension .PLC. You can
import this file into RSLogix/Studio 5000 by following the instructions in section 20.3,
“Importing an Archive Configuration UDT,” on page 116.

20.3 Importing an Archive Configuration UDT

The following procedure imports an Archive Configuration UDT. It applies to Daily and
Hourly Archive UDTs.

1 From within RSLogix/Studio 5000 Controller Organizer, navigate to DATA TYPES >
USER-DEFINED.

2 Right-click on USER-DEFINED.

3 Select IMPORT DATA TYPE...

4 In the Import Data Type window, select the UDT (.L5X file) to import.
5 Select Import...

6 Click OK to import the UDT.
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20.4 Copying the Archive Data

EAFC archive
record, meter

01, instance
Drily
Op
Copry File —
Source  AFCMWeterld Differentislliguid Archive Fetch Daily Rawe[0]
Dest Meterl Daily Archive
Lencth 1

(End)

1 Create a unique tag of the imported data type.

2 Use a COP (Copy) instruction with the Source as the first element of the meter
Archive.Fetch.xxx.Raw data. The Dest (Destination) is a newly created tag of the
imported data type. The Length is 1.

3 Make sure that the data type you are using matches the data that you want to view.
For example, if you want process data, ensure that the imported data is actually
process data.

20.5 Viewing Archive Data

Navigate to the newly-created tag array to view the data.

Hame =5 | Value * | For® | Style | Data Ty| Description
QME[EID1 Dailpbrchive I B EAFC_...|EAFC aichive record, meter 01, instance D aily
1] Deci.. [DINT  |EAFC archive record, meter 01 instance D aily Special archivable iter
[H-Meterd1 Dailudrchive. RkvS_Dy_Rkvl_AcSm 2#0000_00... Binary |INT EAFC archive record, meter 01. instance D aly Special archivable iter
[H-Meterd1 Dailudrchive RkvS_Dy_Rkel_StSm 2#0000_00... Binary |INT EAFC archive record, meter 01. instance D aly Special archivable iter
[H-MeterD1Dailysrchive. RkvS_Dy_Rkvl_Flsc a Deci.. DINT EAFC archive record, meter 07, instance Daily Special archivabls iter
[H-MeterD] Daivdrchive. RkvS_Dy_Rkel_Dum a Deci.. (DINT EAFC archive record, meter 07, instance Daily S pecial archivabls iter
[H-Meterd Daiydrchive Acmi_Dy_Toll [n] Deci.. [DINT EAFC archive record, meter 07, inztance D aily dccumulator, archive
—teterd Daiyarchive Acmb_Dy_ Rsdu 0.0 Float [BEAL |EAFC archive record, meter 01, instance Daily Accumulator, archive
[H-Meterl Daiydrchive. Malm LE#0000_0000 Hex [DINT EAFC archive record, meter 01, inztance D aily Meter alamns
—tdeterd1 Daiysrchive. InSc_DifF 0. Float [REAL |EAFC aichive record, meter 01, instance D aily Process input, scaled

—tdeterd] D ailyérchive InSc_Temp
—tdeter] Dailéichive InSc_Pres

Float [REAL |E&FC archive record, meter 01, instance D aly Process input, scaled

Float [REAL |E&FC archive record, meter 01, instance D aly Process input, scaled

—hdeterd] D ailydrchive, Gref Float [REAL |E&FC archive record, meter 01, instance D aiy Felative density at ref
—hdeterd] D aiyarchive Zref Float [REAL |E&4FC archive record, meter 01, instance Daily AG4 8, Compressibiling
—hdeterd] D ailybrchive Zflw Float [REAL |E&4FC archive record, meter 01, instance Daily AG4 8, Compressibiling

—hdeterd] D ailybrchive. [fpw

—hdeter] D ailybichive, [«

—tdeterD1 Dailyéichive |3cd

—tdeterD1 Dailyéichive [3yy

—tdeter1 Dailybichive Cprm

i MeterD1 Dailysrchive Fpde Ms

i MeterD1Dailarchive RkwS_Dy Rkvl_Fpa0_Ms
—MeterD1Daiyarchive Fpdc_Eg

—Meterd1 Daiyarchive RkyS_Dy_Rkv]_FpalO_Eg
—teterd Daiyarchive Fpac M

—teterd Daiyarchive RkyS_Dy Rkwl FpaO_MNE
—teterd1 Daiysrchive Fpac Gr

—teterd1 Daiyarchive RkyS_Dy Rkvl FpaO_Gr
—teterd1 Daiysrchive. Molf_00

—tdeterd] D ailydrchive Malf_01

tdeterd] Daildrchive. Molf_02
teterD1 D aildrchive Mol 02

Float [REAL |E&4FC archive record, meter 01, instance Daily AG4 8, Supercompres
Float [REAL |E&4FC aichive record, meter 01, instance Daily AGA 3, Pressure exter
Float [RE&AL |EA4FC aichive recoid, meter 01, instance Daiy 4G4 3, Coefficient of
Float [REAL |EA4FC archive record, meter 01, instance Daily 4G4 3, Expansion fac
Float [REAL |ELFC archive recod, meter 01, instance D aily C-prime

Float [REAL |EAFC archive record, meter 01, instance Daily Special-archivable MF
Float [REAL |EAFC archive record, meter 01, instance D aly S pecial-archivable MF
Float [REAL |EAFC archive record, meter 01, instance D aly S pecial-archivable MF
Float [REAL [EAFC archive record, meter 01, instance Daily S pecial-archivabls ME

Float [REAL [EAFC archive record, meter 01, instance Daily 5 pecial-archivabls ME

Float [REAL [EAFC archive record, meter 01, instance Daily 5 pecial-archivabls ME

Float [REAL [EAFC archive record, meter 01, instance Daily 5 pecial-archivabls ME

Float [REAL [EAFC archive record, meter 01, instance Daily 5 pecial-archivabls ME

Float |[REAL [EAFC archive record, meter 01, instance D aily Molar fraction, compor
Float |REAL |EAFC archive record, meter 01, instance Dy Molar fraction, o

Float |REAL
Float |REAL

S olo|lojlo|lo|lo|lo|lo|lo|ololo|lo|o|o|o|ao|ola|o|a
o olojojo|lo|lo|o|jo|lo|olo|lo|o|o|o|o|o|o|o|o|o|o
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Archive data must be triggered with the desired age in order to view it. For more
information on viewing archive data, see the ProSoft Technical Note titled “How to Fetch
Daily and Hourly Archives,” available at www.prosoft-technology.com.
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21 Creating an RSLogix/Studio 5000 Project and
Importing an AOI

Note: This section use the MVIS6E-AFC module for examples. The MVIG9E-AFC module is configured like
the MVIS6E-AFC.

21.1 Creating an MVI56E-AFC RSLogix/Studio 5000 Project

1 Create a new RSLogix/Studio 5000 project.

New Controller E|
Wendor: Allen-Bradley
Tupe: |1 ThE-LE3 ControlLogix5563 Controller j Ok |
Revizion: 16 - m
I™ Redundancy Enabled Help
MName: |MyE0ntroIIer
Description:
Chassiz Type: |1?58-A4 4-Slat ControlLogix Chassis j
Slat: ’G
Crgate In: |C:\F|SLOgix BO00Projects Browse...

2 In the Controller Organization window, expand the 1/0O Configuration folder.

3 Select 1756 Backplane, and then click the right mouse button to open a shortcut
menu.

4 On the shortcut menu, choose NEwW MODULE...

=15 1f0 Configuration | ||
S — 11756 Backplane, 1756-A =
0 [0] 1756163 Myconi ) Mew Madule. . |
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5 On the Select Module dialog box, select 1756-MODULE.

I Select Module @

todule
1756-MO35E
1756-MOS5E
1756-MOG5ES
1756-M165E

1756-0416]1
1756-0A8
1756-0A80
1756-0AGE
1756-0B16D0
1756-0B16E
1756-0B161

I

Description

3 Axis SERCOS Interface

& Axis SERCOS Interface

8 Axis Generic SERCOS Interface
16 Axis SERCOS Interface

Genetic 17

16 Paoint 744-265Y AC Output
16 Point 74¥-265Y AC Isolated Qutput

3 Point 7<-265Y AC Output

& Point 74v-132V AC Diagnostic Qukput

3 Point 74Y-132Y AC Electronically Fused Output
16 Point 19,24-30V DiZ Diagnoskic Sukpuk

16 Point 10%-31.2V DC Electronically Fused Oukput

By Category By Yendor Favorites

16 Point 10%-30% DC Isolated Output, SinkfSource J b
»
Find. | addFavoie |
ok | Cancel | Help |

6 Create a new 1756-MODULE (I/0O Configuration) with the following settings:

Name = MVIS6EAFC
Comm Format = Data-INT
Input Assembly Instance =

Input Assembly Size =250

Output Assembly Instance =

Output Assembly Size = 248

Configuration Assembly Instance =

Tupe: 1756+ O0DULE Generc 1756 Module
[Pt e r~ Connection P. T
Azzembly
Instance: Gize:
Marne: IMV|5BEAFC Input: I I _| [1B-bit]
Diescription: d Olutput: I I _Ij [1B-bit]
j Configuration: |4 Iq _Ij [8-bit]
Cornrn Farmat: IData -INT j Status Input: I I
Slot: |2 =l
o = Status Dutput: I
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7 Adjust the Slot and RPI settings for your application. 5ms is the recommended
default RPI time, do not use an RPI setting below 5ms. Click OK to confirm.

M Module Properties: Local:1 (1756-MODULE 1.1)

General Connection l Modulelnfo] Backplane]

Bequested Packet Interval [RPI): 5.']3: mz  [0.2-750.0 ms)
[ Inhibit Module

I~ Maijor Fault On Contraller |F Connection Fails While in Run Mode

Module Fault

Statuz: Offline Ok | Cancel | | Help |

8 The MVI5S6E-AFC module is now visible in the I/O Configuration folder.
-1-£5] T)0 Configuration
-3 1756 Backplane, 1756-44

fa [0] 1756-L63 MyController
B [1] 1756-MODULE MYISEAFC

21.2 Creating an MVI6G9E-AFC RSLogix/Studio 5000 Project

1 Create a new RSLogix/Studio 5000 project.

ﬂ

Wendor: Allen-Bradley
Type: |1?89-L35E CompactLogix5335E Controller j oK I
Rievision: 20 - Cancel |

I~ Bedundancy Enabled Help |
MName: IMyEontroIIer
Drescription: | ﬂ
Chassiz Tupe; |<none> j
Slot: ID 3: Satety Fartner Slat: <hones
Create In: IC:\HSLDgix S000%Projects Browsze... |
S ecurity Authority: I Mo Protection j

| Use only the selected|S ecurity Authority for Suthertication and

Authorization

2 In the Controller Organization window, expand the 1/O Configuration folder.
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3 Right-click on the CompactBus Local icon to open a shortcut menu.

4 On the shortcut menu, choose NEwW MODULE...

B3 L0 Configuration
El@ Backplane, CompactLogix Syskem
[0 1769-L35E MyCantraller
a" 1769-L35E Ethernet Port LocalEME
] CompackBus Local
m Mew Maodule, . |
Miicemaay Madilac

5 Inthe Select Module Type dialog box, select 1769-MODULE. Click the CREATE button.

Select Module Type

Catalog I Madule D\scnveryl Favnntesl

IEfn‘erSeamh Taxt for Modse Type Clear Filkers | Hide Filters 2 |

v | Module: Type Category Filters: | v | Module Type Yendor Filters |
Analog Allen-Bradley
Communication Advanced Micro Controls Inc. [AkC1)
Digital Hardy Process Solutions
Other Prasoft Technaology
Specialty Spectium Controls, Inc.
Catalog Number | Description | “Wendor | Category A
1763-IRE E Channel RTD/Direct Resistance Analog Input Allen-Bradley Analog
17E3TE & Channel Thermocouple/mY Analog [nput Allen-Bradley Analog
17E3-MODULE Generic 1769 Module Allen-Bradley
1763-0418 16 Paint 1004-2400 AC Output Allen-Bradley Digital
1763-048 8 Point 1000%-2400 AT Output Allen-Bradley Digital
1769-0B16 16 Paint 24 DC Output, Source Allen-Bradley Digital
1763-0B1EF 16 Paint 24% DC Protected Output Allen-Bradley Digital =
al | _'l_I
B0 of B0 Module Types Found Add to Favorites
™ Close on Create Create I Close | Help |

4

6 Enter the Name and select the Slot location of the module. In addition, enter the
following values:

Parameter Value

Name MVIG9E_AFC
Comm Format Data-INT
Input Assembly Instance 101

Input Size 248

Output Assembly Instance 100

Output Size 247
Configuration Assembly Instance 102
Configuration Size 0
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General® | Cannection |
Tupe: 1763-tODULE Generic 1763 Module
IFeit Leeel i~ Connection Parameters
Azzembly )
Instance: Size:
Mame: IMVIBSE_AFE Input: |1D1 |248 _Ij [16-bit]

Descriptior:  |MWYIBIE-AFC Module d Output; |1UU |24? _I? [16-bit)
]| Configuation: [102 [0 =] nesiy

Comm Format: IData -IMT j
Slat: |1 _|:;'
Status: Offline Ok I Cancel | Apply | Help |

7 Click on the Connection tab to adjust the Requested Packet Interval (RPI) setting for
your application. 5ms is the recommended default RPI time, do not use an RPI
setting below 5ms. Click OK.

N Module Properties: Local:1 {MY¥I69 1.001) ] 4

General Connection® | Yendar |

Requested Packet Interval [RPI): I 5.D_|; ms [1.0- 750.0)

™ Inhibit Module

™ Major Fault On Controller If Connection Fails While in Bun Mode

Module Fault

Statuz: Offine 0K, I Cancel | Apply | Help |

8 The MVIGI9E-AFC module is now visible in the I/O Configuration folder.

=25 Ij0 Configuration
El@ Backplane, CompactLogix System
[ 1769-L35E MyCantraller
Q‘ 1763-L35E Ethernet Port LocalEME
-0 CompackBus Local
W (1] 11160/ A MYIESE_AFC
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Importing the AOI Rungs

All meter-specific Add-On rungs must precede the Main AOI56EAFC instruction. The
meter-specific AOIs can all be on a single rung, but the main AOI instruction must be on

a separate rung. See the sample .ACD file for an example of this.

1 Expand the Tasks folder, and then select MAINPROGRAM.

[El MainProgram - MainRoutine®

=1-£5 Controller MyContrcller
Controller Tags
(23 Controller Fault Handler |

(23 Power-Up Handler

=€ Tasks

=@ MainTask 0
= % MainPragram
Program Tags

LY

ManRoutine (Erd)
(3 Unscheduled Programs
=) 5 Mation Groups
3 Ungrouped Axes
(3 Add-0n Instructions
£ Data Tvpes

2 Click the right mouse button to open a shortcut menu, and then choose IMPORT

RUNG. This action opens the Import Rung dialog box.

El MainProgram - MainRoutine™

(Erd) & CutRung Chrkey
Copy Rung Chrl+C
Delete Rung Del
Add Rung Chrl+R
Edit Rung Enter
Edit Rung Comment: Cr+D
| Impork Rung. .. |

3 Inthe Import Rung dialog box, select the meter type specific rung that you will want
to use in your project, and then click IMPORT. The meter-specific AOI must be

imported before the Main AOI.

x
Look e [ 1 Samples e s ieE
| | pate modified | =] Type | =| Size |=]

ACISEEAFCMeterLinearGas.L5s 3/26/2016 4:00PM  Logix Designer X... 89KB
AOISEEAFCMeterLinearLiquid, LS 3/26/2016 4:00PM  Logix Designer X... 115 KB

File name: IAD\EEEAFEMElErDifIErEntiaIGas L& j Impart.

Files of type [Logix DecinerML Files (*L5<) | Canesl

Files containing ||—| Rungs j Help

It |E W ainFiouting (MainProgram) =l

I~ Dvenaiite Selected Rungs
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4 When the following window opens, select the Tags section as shown below:

B Irport Configuration =

Elgl e[ 2] BlB| FrdRec..

Finel Within: Final Plame.

[impoet Hame Opsiation | | Final Mame & ] 5] Az Foe_ | Data Type Descrlion | Exteinal Acsess | Constart__|

AFC Creale L |arc AFCEModuleDief FeadiWike
Bl aFCMeteri Creale ) |BFCMatai AFCEMeteiDillerenlialiias Feadiwiie
| o ADISSEAFCHeten Dl i Creale. ) |ADISEEAFCMetenlr D lis)G ADISEEAFC: Fieadiwrke
8 Localmi Use Exisling | | Lacat 121 AB:1755_MODULE_INT_S0085tes:1:0 FeadiWike

/i i

0 Toge
" & Add-On Instructior
s [® Deka Typss

[ EnmcesfWarning:

e L

Ready

5 Edit the default AOI rung. The 4 tags are as follows:

o AFC - This tag must match the tag of the MAIN AQOI that you will import last. This
is the main tag for all of the functions of the module. This will have a Data Type of
EAFCModuleDef, and will import all of the User Defined Data Types required for
the communication between the module and the ControlLogix process.

o AFCMeterX — This is the tag that contains all information pertaining to a
particular meter run. The User Defined Data Type is dependent on the type of
meter you are importing (shown above is differential gas).

« AOIS6EAFCMeterX... — This is a unique tag for each meter run in your project. It
is required for the operation of the AOI, and contains the enabled in, enabled out,
and meter number parameters.

Or

AOIG9EAFCMeterX... — This is a unique tag for each meter run in your project. It
is required for the operation of the AOI, and contains the enabled in, enabled out,
and meter number parameters

o Local:1:1 — This tag will reflect the slot number that the module resides in your
ControlLogix rack (in this sample slot 1). If your module is in slot 4 instead, you
will change this tag to Local:4:l.

6 Once the meter AOI is imported, you must update the Meter Number parameter
which can only be done after the AOI is imported. Each meter must have unique
meter numbers.
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7 When finished importing all of the meter type specific rungs that you need for the
project, import the MAIN Add-On Instruction for your module type

x
Look in I . Samples j (€] ¥ £ G-
harmne D

Bl .
Recent Places El ACISEEAFCMeterDifferentialGas, LSH
B ADISEEAFCMeterDifferentialliquid.L5x 3/26/2016 4100 PM  Logix Designer ..,

El ACISEEAFCMeterlinearGas. L5 3j26/2016 4:.00 PM  Logix Designer X...

B ADISEEAFCMeterLinearLiquid. L5X 3/26/2016 4100 PM  Logix Designer ..,
| | i
File name: IADI5EEAFC L5 |mpuort. I

Cancel |
Help |

Files of bype: ILogix Designer ML Files [*.L5x)

Files containing: ||—| Rungs

Ll Ll L L

Inte: I Eﬁ tainRoutine [kMainProgram)
[ Overwite Selected Fungs
v
x
&g Fing: | BB FndRreplace...
Find wWithin: Final Mame
Import Content:
T s v = T=g References
SR o Import Hame Operation___ | | Final Name o |75 Alias For_| Data Type. Description | Extemal Access | Constant
7] MainRoutine (Rungs)  |[—F—
5 Reforences AFC Use Esisting AFC = AFCEModuleDef Read/MWite O
s ADIBEEAFC Create ) |ADISEEAFT = ADISEEAFC ReadWite r
5 {2 Add-on Instructior Local 11 Use Existing | 4| Locat Tl = AB:1756_MODULE_INT_500Bytes:0 Read/wite [
~{if) Data Types Local:1:0 Use Existing | (3| Lacat1:0 [] AB:1756_MODULE_INT_436Bytes0:0 Read/Mite [
ErrorsfWarnings
[ ——
oK Cancel Help
Ready v

The tags shown here are as follows:

e AFC - This should match the tag name used when importing the meter specific
Add-On Instructions. It will be of data type EAFCModuleDef.

« AOI5S6EAFC — This tag contains the enable in and enable out bits needed for the
main Add-On Instruction.

or

AOIB9EAFC - This tag contains the enable in and enable out bits needed for the
main Add-On Instruction.
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o Local:1:1 — This will represent the slot of the module (in this case slot 1). If your
module is located in another slot in the ControlLogix
chassis, edit in the Final Name column to reflect your application.

o Local:1:0 — Again slot dependent. Edit to reflect the location of the module in
your ControlLogix application.

9 When the import is completed, the Add-On Instructions appear similar to the

following example:

Ditferertial Gas
Meter A01
LOISEEAFCMeterDiffarertialGas
Ditferential Gas Meter 401 —

ADISBEAFCMEterDitter .. AQISBEAFCMeter( DifferentislGas D

Connectioningput Local 11 Data
AFC AFC
AFChieter AFCheteri
heterMumber 1

|56 AF C Acdd-On
Instruction
ACISEELFC
hd%156- AFC Add-Cn Instruction —

ADISEEAFTC AOISGEAFC El
Connectioninput Local1:] Data
ConnectionCutput Local1:0 Data
AFC AFC

The procedure has imported User-Defined data types that will be used by the sample

program.

=5 Add-On
-

B

EI--@, Used

1o
i

1
|

=2

|

1
Y

Instruckions
EAFC

Parameters and Local Tags

Logic

Prescan

ACISEEAFCMeterDiff erentialGas

Parameters and Local Tags
Logic
Prescan

=141 Data Types

r-Diefined

AFCEArchiveTimestamp

AFCEComponents
AFCEFirmwareversion
AFCEFlag

AFCEMeteranalysis
AFCEMaterAnalysisErraor
AFCEMeterarchiveFetchError
AFCEMeterControl
AFCEMeterControl

AFCEMeterContralMeter

AFCEMeterContralStream
AFCEMeterDifferantialGas

[ AFCEMeterDifferentialGasalarm

AFCEMeterDifferentialGasalarmContral
AFCEMeterDifferentialaasalarmstatus

-] BFCEMeterDifferentialGastrchive

AFCEMeterDifferentialGasarchiveDfl

AFCEMeterDifferentialGasarchiveFetch
AFCEMeterDifferentialGasarchiveFetch
AFCEMeterDifferentialcasarchiveihrite

AFCEMeterDifferentialGasProcess
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The procedure has imported controller tags that will be used by the sample program.

Scope: Iﬁl.&FE_Sample j Show: IAII Tags

Marie -=2|a | Value * | Force Mazk ® | Style Data Type

[F-AFC Hoooh Hooak AFCEModuleD ef

[FH-AFCMeter01 flooall fooal AFCEMeterDifferentialt as
[+-A0156EAFC Hoooh Hooak A0ISEEAFC

[FH-ADISEEAFCH eterD1 Differential G as flooalt fooal ADIBEEAFCMeterDifferentialG as
[F-Local1:C focal focad AB:1756_ MODULE:C:O

[F-Local1:l fooal fooal AB:A756_MODULE_INT_S00Bytes:|:0
[F-Local1:0 flooall fooal AB:75E MODULE_INT_436Bytes:0:0

10 The import procedure is now complete. Save your project and continue configuring

the AOI’s section.

Note: An example for all 16 (56E) meter runs and all 4 meter types is provided as a .ACD file that can be
used. This utilizes additional processor memory when not using all 4 meter types, so while it is not
recommended to use this as a base, it is available as a sample from our website.
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21.4 Configuring the AOls

Now that all of the AOI’s are in the project you may now configure the ladder for the rest
of your application. Below is the sample .ACD file available from the website:

21.4.1 MVIS6E-AFC

Differartial Gas
tdeter 01

AONSGEAF ChieterDifferential Gas
— Cifferential Gas heter A01 —

AOISGEAF ChieterDiffer... A0IS5EAF ChieterD 1 Diffararti
Connection nput
AFC
AF Chietar
hieterHumber

Differzntial Liquid
ter A01

——————————— 0156 BAF Chieter Dif ferantial Liquid
— Differential Liquid heter A00 —

ADIS6EAF ChieterDiffer... A0 ISGEAF Chieterd2 Dif ferential Liquid |Z|
Connection nput Local:1:1.0ata

AFC
AF Chietar
heterMumber

Linear Gas heter A01
—————————A0ISGEAF ChieterlinearGas
—— linear Gas hieter A01 —
AQISEEAF Chieterbinear... AQISEEAF Chisterd3 Linear Gas [ ]

Connectionnput Local:1:1.03ta
AFC

AF Chieter AFChieterd3
hetertumber 3

Linear Liquid hieter
A0l
——————A0IAE6EAF ChieterLinearLiquid
—1 Linear Liquid hdeter A01 —

AOIEEEAF Chieterlinear...  A0156 EAF Chieteil4Linearliauid E
Connection input
AFC AFC
AF Chieter AF Chieterld
hetertumbear 4

W ASG-AF C Add-0n
Instruction
AOISEEAF C
Tl A56-AF C 2dd- On Instruction —
AOISGEAFC AOISE A
Connectionlnput Local:1:1.0ata
ConnectionOutput] Local:1:0.03ta
AFC
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21.4.2 MVI69E-AFC

Add-COn instruction
for the MYIGIE-AFC.
Linear Liguid Meter

A IEIELAF ChleterLinearLicuicd

Add-0n instruction for the MYIBIE-AFC Linear Liguid Meter
ACIGIEAFChMeterLinear ... AOIBIEAFCheterOSLinearLiquid |:|

Connectioningput Lacal:1:1 Data
AFC AFC
AFChieter AFChieterO8Linear Licuid
MeterMumber g

Add-0n instruction
for the MYIGIE-AFC.
Linear Liguid hMeter
A IEIELAF ChleterLinearLicuicd
Add-0On instruction for the MYIESE-AFC Linear Liguid Meter

ACIGIEAFChMeterLinear ... AOIBIEAFCheterO9LlinearLiquid |:|

Connectioningput Lacal:1:1 Data
AFC AFC
AFCheter AFCMeter09LinearLiguid
MeterMumber 9

Add-COn instruction
for the MYIGIE-AFC.
Linear Liguid hMeter

A IEIELAF ChleterLinearLicuicd

ACIGIEAFChMeterLinear ... AOIBIEAFCheter! OLinearLiquid |:|

Connectioninput Local1:1 Data
AFC AFC
AFCheter AFCMeter1 OLinearLiguid
MeterMumber 10

hodule Interface.
Thiz must be placed after all meter rungs.
Only one is needed per module.
Add-0n instruction
for the MYISIE-AFC.
hodule Interface.
—————————&CIESEAFC

Add-0On instruction for the MYIGSE-AF...
ACIESEAFC ACIEIEAFC |:|
Connectioninput Local1:1 Data
Connectionoutput  Local1:0 Data
AFC AFC

Add-0On instruction for the MYIESE-AFC Linear Liguid Meter —
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22

Using the AFC Module Web Pages

The AFC module web pages are accessible through a browser by entering the module’s
IP address. From this page, you can view general information about the module as well

as upgrade the firmware.

To access this web page, ensure that you use the Web Interface IP address configured

under SITE CONFIGURATION > NETWORK > ADVANCED.

Keepalive probe interval, sec Comple

Keepalive probe count

g@- AFC Network Configuration @
Server T Server 2 T Server 3 T Server 4 T Advanced:
— Owerall Settings
Keepalive idle time, sec taximum simultanecus connections

ljl Orphaned-connection timeout, min

te-packettimeout, sec

—Woeb Interface

EEEREED)

/ Mask bits

— Gateway

192.168.0.1 Gateway

Select server to configure, or Advanced options.

Commlink is open

OK

‘ Cancel ‘ Read ‘ Write ‘ ‘ ‘

ProSoft Technology, Inc.

Page 131 of 153



MVI5S6E-AFC / MVIGOE-AFC ¢ Enhanced Liquid and Gas Flow Computer
ControlLogix® and CompactLogix™

Using the AFC Module Web Pages
Setup and Configuration Guide

The web page opens in your browser.

221

FUNCTIONS

» Firmware
Upgrade

» Component
Integrity
* hMonitor

Technical Support

Homepage

FUNCTIONS

» Firmware
Upgrade

» Component
Integrity

» Monitor

» Technical Support

» Homepage

Gas and Oil Flow Computer for ControlLogix

MVIS6E-AFC

Module Name

Ethernet address (MAC)

IP Address
Product Revision

Firmware Version Date

Serial Mumber
WEM Lock
Status

Uptimne

Gas and Oil Flow Computer for CompactLogix

MWISEE-AFC
000080 02:6CH38
192.168.0.250

4.03.000 - 009 2.6.33.7 #6

2015-02-07
0000C5ES
Unlocked !
Processor off-line
12:23:48

RESOURCES

ProSoft
Technology

MVIG9E-AFC

Module Name
Ethernet Address {(MAC)
IP Address

Product Revision

Firmware Version Date

Serial Number
WE&M Lock
Status
Uptime

Firmware Upgrade Link

MVIGOE-AFC
00:0D:8D:03:21:C1
192.168.0.250

App  4.04.000 #012
Base 1.01 #001
0s 2.6.33.7 #£16

App 2018-09-12
Base 2018-07-26
000231C1
Unlocked !
Running

6 days 08:40:25

RESQURCES

ProSoft
Technology

Click on the FIRMWARE UPGRADE link to upgrade the module’s firmware if instructed to
do so from the support group.
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22.2 Component Integrity Link

Click on the COMPONENT INTEGRITY link to display software competency, its last scan,
and results.

FUNETIONS Gas and Oil Flow Computer for ControlLogix
» Firmware

Upgrade MVIS6E-AFC Component Integrity
b GEEEnG Software Component Last Scan Result RESOURCES
Integrity Jetefinit, df545-wrnlkmanitar

2000-05-25 23:52:44 0K
2000-05-25 23:52:44 OK Profoft

» Monitor Jetfinit. df 550-hashverify

» Technical Support

Jetefinit. d/S70-prosoft
fusrishing statwrnlk
fusrishinfhashchek

2000-05-25 22:52:44 OK
2000-05-25 23:52:44 OK
2000-05-25 23:52:44 OK

Technology

fustfwwn/cgi-binfwebsarvice 2000-05-25 22:52:44 OK -

» Homepage

FUNCTIONS Gas and Oil Flow Computer for CompactLogix
» Firmware .
Upgrade MVIG&9E-AFC Component Integrity
» Component Software Component RESOURCES
Integrity Jetc/init.d/S45-wmlkmonitor 2018-11-15 04:18:54 OK
» Monitor Jetc/init.d/S50-hashverify 2016-11-15 04:18:54 OK ProSoft
Jetcfinit.d/S70-prosoft 2018-11-15 04:18:54 OK Technology

{usr/sbin/statwmlk

2018-11-15 04:18:54 0K
hashchek 2018-11-15 04:18:54 0K
fusrfwww/cgi-bin/webservice 2018-11-15 04:18:54 0K

» Technical Support
» Homepage

The software component integrity table information provides the following information:

o Software Component — The Software Component column displays the list of
legally relevant software identifiers. On the right side of the table, a vertical scroll
is provided to scan this listing.

o Last Scan — The Last Scan column displays the timestamp (UTC) of the last
scan of the software component by the hash checking process.

¢ Result — The Result column displays the outcome of the last scan of the
software component by the hash checking process.
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22.2.1 Software Component Detail Information

Mouse hover or click on the legally relevant software component identifier in the table,
the software component detail information is displayed below the table.

FUNCTIONS

» Firmwsare Upgrade

» Component
Integrity

» Monitor

» Technical Support

» Homepage

Gas and Oil Flow Computer for ControlLogix

MVISGE-AFC Com ponent Integrity

Software Component

Jetefinit.d/S45-wmlkmonitor

Last Scan
2000-05-30 23:29:44

Result
OK

fetefinit.dfs50-hashverify 2000-05-30 23:20:44 0K
fetefinit.d/S70-prosoft 2000-05-30 2328144 OK
Jusr/shin/stat 2000-05-30 23:29:44  OK
fusr/shinfhashchi 2000-05-30 23:29:44 0K
Jusr/wwiw/fegi-binfwebservice 2000-05-30 23:20:44 0K -

(Softwiare component Detail Information

Full Path:  fusrfshin/statwmlk

Description: The program that monitors the status of the Weights &
Measures switch setting.

38880 1c62b327d3c542427 355633208ed 7hefc3fcSasafdad

Ff2cE793ecdest

Processed: 2018-02-13 17:03:09.104

Threshold: 2018-02-13 16:58:09.104

Scan Age: 6468 17:33:25,104

SHA-256:

&

RESOURCES

ProSoft
Technology

FUNCTIONS
» Firmware
Upgrade

» Component
Integrity
» Monitor

» Technical Support

» Homepage

Gas and Oil Flow Computer for CompactLogix

MVIG9E-AFC Component Integrity
Software Component

2018-11-15 04:18:54 0K
2018-11-15 04:18:54 O
2018-11-15 04:18:54 O
2018-11-15 04:18:54 0K
2018-11-15 04:18:54 O
2018-11-15 04:18:54 O

Jetc/init.d/S45-wmlkmanitor
fetc/init.d/S50-hashverify

fusr/wwwcgi-bin/webservice

Software Component Detail Information

Full Path:
Description: The program that monitors the status of the Weights &
Measures switch setting.
b388891c62b327dac54242725563a298ed7befcafeSasafdad7f
2¢6793ecdesf

Processed: 2018-11-15 04:22:55

Threshold: 2018-11-15 04:17:55

Scan Age: 00 00:04:01

fusr/sbin/statwmlk

SHA-256:

RESOURCES

ProSoft
Technology

The software component detail information displays the following information.

Parameter Description

Full Path The complete legally relevant software component identifier.

Description The legal description of the software component identifier.

SHA-256 The SHA-256 hash code of the legally relevant software as calculated during
the firmware-image build process..

Processed The operating system timestamp (UTC) when the hash code results were
processed. The processed timestamp is based upon the viewing device date
and time running the web browser software.

Threshold The page processed timestamp minus 5 minutes.

Age The page processed timestamp minus the last scan timestamp.
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22.2.2 Component Integrity Page Operation

The AFC module hash checking is performed by an internal process which scans each
legally relevant software component once every 4 minutes and 30 seconds. The
outcome of this scan is stored in a result file. The hash checking process runs
continuously and is independent of all other processes that run on the module.

Each minute, or on manual refresh, the component integrity web page performs a web
service transaction which reads the result from the internal hash checking process.

The AFC module legally relevant software identifiers are unique for each legally relevant
software component. The table however, is limited in width. When the legally relevant
software identifier is too long to display in the software component column, the legally
relevant software identifier in the table is shortened to fit the table column width. When
this occurs, the legally relevant software component identifier is displayed with “..”
characters. The full legally relevant software component identifier is always displayed in

the detail information section.

On each process interval, if the age of the software component last scan timestamp is
older than 5 minutes, the last scan timestamp is displayed in red.

The following table details the displayed software component scan result codes:

Result Code Description

OK The software component was successfully processed by the internal hash
checking process, and the calculated hash code by the hash checking process
matched the calculated hash code during the firmware-image build process.

Mismatch The software component was successfully processed by the internal hash
checking process, but the calculated hash code by the hash checking process
did not match the calculated hash code during the firmware-image build process.

Missing The software component was not found and therefore could not be scanned.

Err<nn> An error occurred when the internal hash checking process attempted to scan
the software component, so the hash code could not be calculated. <nn> is the
error code reported by the operating system function call that failed for use by
ProSoft Technical Support.
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22.2.3 Verification

The AFC Enhanced Liquid & Gas Flow Computers for ControlLogix® and CompactLogix
modules consists of two firmware images; the “base” firmware-image which supplies an
environment and component files that have more general utility that what is needed for
measurement and flow computation, and the “application” firmware-image that
adjusts/enhances the “base” environment and components the directly implement the
measurement and flow computation. Both firmware images are required for full
implementation of the AFC Enhanced Liquid & Gas Flow Computer for ControlLogix®
and CompactLogix modules. Both firmware images contain legally relevant software
components.

The AFC Enhanced Liquid & Gas Flow Computer for ControlLogix® and CompactLogix
modules legally relevant software documentation contains the following information for
each legally relevant software component within each firmware-image:

e Legally relevant software component identifier
e Legal description
e Calculated SHA-256 hash code during the firmware-image build process

The AFC Enhanced Liquid & Gas Flow Computer for ControlLogix® and CompactLogix®
modules legally relevant software documentation is provided for full manual verification
of all legally relevant software components.
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22.3 Monitor

Click on the Monitor link from the module’s web page to display information about what

is going on inside the module.

The following two screen captures show the Meter Monitor dialog box for the MVI56E-

AFC and the MVIGOE-AFC.

N

FUNCTIDNS

Gas and Oil Flow Computer for ControllLogix

» Firmware Upgrade

» Component
Integrity

» Monitor

01 0z 03 04 05 06 07 08 09 10 11 12 13 14 15 16

MVISGE-AFC Monitor

AFC Flow Station
METERS

Site Status [ ] [ o [
EAFC  Checksu Wanchdo WEM  PLC
Project: MVYISEE-AFC released malarm gactive Lacked offline
& o] S Site Configuration - Cverview
» Homepage Project MUISEE-AFC
Serial number 0000CSES
4.03.000
EAFC not released
Active
us Inactive
WM Lock status Mot locked
PLC status PLEC halted, offline, ar missing
Meazurament configuration changed Mo active
Power uj o Actiue
Cold start 1970-01-01 00:00:00
Warm start 1970-01-01 00:00:00 h
. [T

0 D0 DD

GROSS WOLUME

0000000000.000000 X 100 m3
e

RESOURCES

ProSoft
Technology

FUNCTIONS

Gas and Oil Flow Computer for CompactLogix

» Firmware
Upgrade

» Component
Integrity

» Monitor

» Technical Support
» Homepage

MVIG9E-AFC Monitor

EAFC Flow Station

METERS
01 02 03 04 05 05 07 08 08 10 21 12

0000360902.7600231 x 10°% m3

RESOURCES

ProSoft
Technology

Information is viewable for each of the 16 available meters. Click on the appropriate

meter for data that pertains to that m

FUNCTIONS

eter.

Gas and Oil Flow Computer for ControlLogix

» Firmware Upgrade

MVIDGE-A

» Component

FC Monitor

EC Elow crotiny

Integrity

¢

» Monitor 0102 03

METERS
04 05 06 07 08 0% 10 11 12 13 14 15 16

)

Site Status
Project; MVISEE-AFC

» Technical Support

» Homepage

L] [} [ [J
EAFC  Checksy Watchdo  WeM  PLC
released malarm g active Locked  offline

Site Confiquration - Overview

Site Information

Project MVISBE-AFC
Serial number 0000CSES

Firmnw are version 403,000

EAFC statuz EAFC not released
Checksum alarm Active

Watchdog status Inactive

RESOURCES

ProSoft
Technology
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ENCR e Gas and Oil Flow Computer for CompactLogix

» Firmware -
Upgrade MVIG9E-AFC Monitor

S EAFC Flow Station RESOURCES
Integrity 01 02 03 04 05 05 07 08 05 10

» Monitor C Trosen

Technology

» Technical Support
» Homepage

0000360902.7600231 % 100 m3

If you hover or click over a meter, links appear under the appropriate headings.

Note: The following are examples for the MVIS6E-AFC. However the functionality is the same for the

MVI69-AFC. It is important to note that the MVI56E-AFC supports 16 meters, versus the MVIBIE supports
12.

FUNCTIONS Gas and Oil Flow Computer for ControlLogix

MVIS6E-AFC Monitor

» Firmware Upgrade
» Component

. AFC Flow Station RESOURCES
Integrity METERS
» Monitor . 01 0z 03 04 05 06 07 08 09 10 11 12 13 14 15 16 .
ProSoft
METER NUMBER 01
Technology
Stte T4 Meter C Meter Accumu latars Alarm
» Technical SUDDDI’t Ovanvien Raterence condilons Quamiy ol et s um alarms
MeterCanfiguratian Procass Inoues Rasemank Hece: alarms
L Homepage Overyisn Hearing value Hon-resemank HMare: aior alarms
Prys sl device Flom Cak ubschons

Process Inoue decall alaims
IdemKicanion Flot Ranes

Process Inowe scaling

Stream Configuratian

Dvervken
IdemKicanion

fnahys ks

Click on any of the links under the appropriate heading.
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22.3.1 Site Configuration

Site Configuration Overview
Click on the OVERVIEW link to display the following information:

bg
FUNCTIONS Gas and Oil Flow Computer for ControlLogix
» Firmwiare Upgrade MVI5S6E-AFC Monitor
> C t
ST AFC Flow Station RESOURCES
Integrity METERS
» Monitor ¢ 01 02 03 04 05 06 O7 08 09 10 11 12 13 14 15 16 ; ProSoft
Site Status EAFC  Check Wt.hd wzm pLC rlJhu|
Project: MVISEE-AFC released m:lcarls'iq-I gz:tiueo Locked  offline Technology

Site Configuration - Cwerview

» Technical Support

* Homepage Praject MWISEE-AFC
Serial number 0000CSES
Firmware version 4.03.000
EAFC status EAFC notreleased
Checksum alarm Active
Watchdog status Inactive
W& Lock status Mot locked

PLC status PLC halted, offline, or missing
Measurement configuration changed Mo active
Power up Active
Cold start 1970-01-01 00:00:00
Warrn start 1970-01-01 00:00:00 -
. 1370-01-D1
DD: DD: OO

0000000000.000000 X 100 kg
|

Site status LED indicators are displayed just under the meter selection links.

FUNCTIONS Gas and Oil Flow Computer for ControlLogix
» Firmware Upgrade MVI5S6E-AFC Monitor
» Component .
po! AFC Flow Station RESOURCES
Integrity WMETERS
» Monitor . 01 02 03 04 05 06 OF 08 09 10 11 12 13 14 15 16 , Procoft
ottt EAFC  Checksu W 'hd wam  PLC hnol
T
roject: MWISEE-AFC releazed mslcarfrl\-l gz:tiueo Locked  offline Technology
» Technical Support Site Configuration - Owerview -
» Homepage Project MWISEE-AFC
Serial number 0000CSES
Firmware version 4,032,000 ﬂ
EAFC status EAFC not releazed

These alarms are displayed on the Site Header, Meter Header, and alarm indication
sections.
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Site Header Value Text LED Color

EAFC Released False EAFC released Red
True Green
Error Black

Checksum Alarm False Checksum alarm Green
True Red
Error Black

Watchdog Active False Watchdog inactive Red
True Watchdog active Green
Error Watchdog status Black

W&M Lock False W&M unlocked Red
True W&M locked Green
Error W&M status Black

PLC Offline False PLC online Green
True PLC offline Red
Error PLC status Black

Site Information is located directly below the Site Status LEDs:

Parameter

Description

Project

Displays the current project name.

Serial Number

Displays the serial number of the device.

Firmware version

Displays the current firmware version on the module.

EAFC status

Displays the EAFC released status.

Checksum alarm

Displays active or inactive.

Watchdog status

Displays the watchdog status.

W&M Lock status

Displays the weights & measures lock switch status.

PLC Status

Indicates the module communications state with the PLC
controller.

Measurement configuration changed

Indicates whether or not the measurement configuration
has occurred for any meter.

Power Up Indicates whether or not the most recent software reset
was due to applying power to the module.

Cold Start Display the timestamp of the most recent cold start.

Warm Start Display the timestamp of the most recent warm start.

Accuracy class

Cc

Climatic and Mechanical class

ProSoft Technology, Inc.
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22.3.2 Meter Configuration

Below are examples of the current configuration.

FUNCTIONS
» Firmware Upgrade

» Component
Integrity
» Monitor

» Technical Support

» Homepage

A

Gas and Oil Flow Computer for ControlLogix

MVIS56E-AFC M

01 02 03 04 05
Meater 01 Status
Host Tag: MO1

Mater Configuration - Overview

Meter Stream 01 ¥ enzble moalarm  alarm

onitor

AFC Flow Station
METERS
05 07 03 09 10 11 12 13 14 15 1&

Active Gtrearn 01 @ ° [ ] ] [}

Meter Checksu Meter Process Product

input flow

Mater Information

Meter numnber 1

Meter tag 101
Product group Gas
Davice type Diffarantis|

Prirmary input

Differantis| pressurs

Measurement Systemn

33

Caleulstion Methad

AGA-E 2012

Meter Configuration - Physical Device

Metering device characteristics

Fhysical device Orifice plate (AGA 3 [2012]) b4

1970-01-01
000000
© EMERGY >

0000000000.000000 x 109 GJ

RESOURCES

ProSoft
Technology

FUNCTIONS
» Firmware
Upgrade

» Component
Integrity
» Monitor

» Technical Support
» Homepage

Gas and Oil Flow Computer for CompactLogix

MVI69E-AFC Monitor

EAFC Flow Station

© 01 02 03 04 05 08

7 08 08 10 11 12

Meter 01 Status sctive Stream 01 @ [5) [*) 5] o

Host Tag: MO1 Mstergreampt ¥ Meler Chzckeum Meter Process  Product
Meter Canfigurstion - Overvimw

Meter mumber

Meter tag MO1

Freduct group Cas

Devics typ=

Primary input

Mzszursment Systzm

Calculatizr, Method AGA-3 2012

Alarming: Requirs manual sckrewl=dgs Dizabl=d

Alarming: Disallzw pre-acknowlzdgs Dizabl=d

Alarming: Acknewlzdgs action is s=alablz Dizabl=d

Alarming: Must scknowlzdgs te resu | -
arming: Mus - sume normal eabied

B NET vO

0000361192.5435717 x 100 m3

RESOURCES

ProSoft
Technology
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Selecting Meter Streams

You can select specific streams per meter from any of the meter pages. Simply select
the appropriate meter stream from the dropdown list as shown below:

Gas and Oil Flow Computer for ControlLogix
MVIS6E-AFC Monitor

FUNCTIONS

» Firmware Upgrade

» Component

Integrity AFC Flow Station RESOURCES
METERS
» Monitor < 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16
ProSoft
Meter 01 Status fctive Stream 01 @ e e L .

Meter Checksu Meter FProcess Product Technology
Flow

ke r
Host Tag: MOL ensble rnoalarm alarm input

Meter Stream 01

M m 0z

Meter Information Meter Stream 03
heter Stream 04
Mater number

. Meter Configuration - Ou
» Technical Support ?

» Homepage

Meter tag S— 11

Praduct group Gas

Drevice type Differsntial

Prirmary input Differential pressure
Measurement System st

Calculation Methad AGA-3 2012

Meter Configuration - Physical Device
Metering device characteristics
Physical device Orifice plate (G4 3 [2012]) -

1970-01-01
00:00:00

0000000000.000000 ¥ 109 m3
|

Meter Configuration Links
Meter Configuration contains the following links:

e Overview

e Physical Device

¢ Identification

e Process Input Scaling

Overview
The Meter Configuration page displays the following information:

Meter Configuration - Ouerview

Meter Information

Meter number 1

Meter tag Mol

Praduct group Gas

Device type Drifferantial

Prirnary input Cifferential pressure
Meazurerent Systemn 51

Calculation Methad AGA-3 2012
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Physical Device

The Physical Device page displays the following information:

Identification

Meter Configuration - Physical Dewvice

Metering device characteristics

Physical device Orifice plate (AGA 3 [2012])

Crifice plate diameter 0 rarm

Orifice plate temperature Z0eC 293,1500 K
Orifice plate material 0,0000167000 foC [Stainless Steel]
Meter tube diameter 0 mr

Meater tube tarmperature 20 "C 2932,1500 "k
Meter tube material 0,0000112000 foC [Carban Steel]
Law flow threshold 0kPa

The Identification page displays the following data:

¥ Meter Configuration - Identification

Meter nameplate information

Meter general type

Meter manufacturer

Meter model

Meter zerial number

Meter size

Marminal K-factar

Process Input Scaling

The Process Input Scaling page displays the following data:

Metar Configuration - Process Input Scaling

Process Transmitter Transmitter Callbratian Talibrathan Alrm Alrm
Input Minimum Maximum Lowr High Lowr Limit High Limit
Diff press

(kPa) u] u] u] u] u]

Temperature

(=] 13 15 15 15

Temperature

(=K1 222,1500 2821500 28581500 233,1500

Pressure

kPaqgl u} u] u] u]

Pressure

(barg) 101322 1.0132 1.0132 1.0132
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22.3.3 Stream Configuration

Stream Configuration contains the following links:

e Overview

e |dentification

e Analysis

Overview

Identification

Analysis

Meter Stream Configuration - Qverview

Meter stream 1 characteristics

Meter active stream nurber

1 [Site stream number 1)

Meter dizplaved stream numberl

[Site stream number 1)

Izentropic edponeant 1,2198

Cefault relative density 0.60000002
Default heating value 0 M kg

Default Fpu 1

Viscosity 0010268 centipoiza

Meter Stream Configuration - Identification

Meter stream 1 nameplate information

Product description

Meter Strearm Configuralion - An

C1 0.65691

oo

0.00447 05
oy 0.01164 i-C4
] 016871988  n-C
3 0.0846795%6  i-C
] i n-C5
HaS il 6 00053555536
Hy 0 c7 i

ProSoft Technology, Inc.
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22.3.4 Meter Calculations
Meter Calculations provide the following data:
o Reference Conditions
e Process Inputs
e Heating value
e Flow Calculations

¢ Flow Rates

Reference Conditions

Meter Caloculations - Reference conditions

Reference Conditions

Process Inputs

Reference ternperature

15 2

2881500 K

Reference pressure

101,225 kPaa

2,0265 barg

Barornetric pressure

101,225 kPaa

1.0132 bara

Meter Calculations - Process Inputs

Heating Value

Process Input Last Raw Scaled Average
Differential preszurs Ju] 0 kPa
Termperaturea u} 0=

2731500 2K,
Prezzure [davns=am) o 0 kPag

1.0132 barg

Meter Calculations - Heating Value

Analysis Characterization - Heating Yalue

Meter active strearm number

1 [(Site strearn nurmber 1]

Felative density calculation rnethod

AGA-Z TS0 12213

Felative density @ reference 0. 60000002

Gas density @ reference 0, 73524779
Default relative denszity @ referance 0. 60000002
Heating value calculation rmethod AGA-G IS0 12213
Default heating value o Mifka

Malar heating valus o M kol

Mazs heating value o Mifka
Walurnetric heating value o Ml

wobbe index ul
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Flow Calculations

Flow Rates

:Ehater Caleulations - Flow Caleulations

Flow Calculations

Metar active stream nurnber

1 [(Site strearn nurmber 1]

Ternperzture, absalute 0 =
2731500 °K

Prezsure, abzalute 0 kPaa
0,0000 bara

Carnpressibility @ reference 1

Malar density @ reference Ju]

Carnpressibility, flawing Ju]

Malar density, flowing Ju]

Supercornprassibility Ju]

Extenszion u}

Beta ratic i}

Meter Calculations - Flow Rates

Quantity Flowr Rate - Mater is currenty disabled

Grosz valurme flow rate -1 ik
Met valume flow rate -1 mith
Energy flow rate -1 G3h
Mass flow rate -1 kgi/h
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22.3.5 Meter Accumulators

Meter Accumulators provide the following data:
¢ Quantity Rollover
e Resettable

¢ Non-Resettable

Quantity Rollover

Metar Accurnulators - Rallover

Quantity Type Accumulator Rollover

volurne 100000000 x 108 md
Energy 100000000 = 100 &)
Mazs 100000000 = 100 kg

Resettable
Meter Accurmulators - Resettable
Duantity Accumulator Reset Optons
I 0000000000, 000000 = 100
et Valurme rrd

0000000000, 000000 3 100

ZGrass Valume md

0000000000,000000 = 100
IMazs kg

Contract Period Contract Period End Time Remaining
Hour 1970-01-01 00:00:00 ao:oo:oon
Cray 1970-01-01 00:00:00 ao:oo:oon

Non-Resettable

lll'@eter Mon-Resettable Accumulatars

Quantity Accumulator

0000000000, 000000 = 100 m?

Met Valume 0000000000, 000000 = 100 m?
Energy 0000000000,000000 = 108 G
Mass 0000000000,000000 = 100 kg

Quantity (In Error) Alarm Accumulator
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22.3.6 Meter Status

The meter status area provides alarm information for the selected meter and stream.

FLNCTIONS H H
b Gas and Oil Flow Computer for ControlLogix
» Firmware Upgrade =
L MVISGE-AFC Monitor
» Component AFC Flow Stati RESOURCES
. ow Station
Integrity METERS
» Monitor ‘ 01 02 03 04 05 06 07 02 09 10 11 12 13 14 15 16 )
- = ProSoft
Meter 01 Status Active Stream e o bt g e
o1 Meter Checksu Meter Processz Product Technology
oot Tag: MO Mster Stream 01 ¥ enable moalarm  alarm input flow
» Technical Support Meter Configuration - Cuverview
= ¥
Meter number 1
Metertag Mol
Product group Gas
Device type Drifferantial
Frimary input Crifferential pressure
Measurament System 51
Calculation Method AGA-F 2012

FUNCTIONS Gas and Qil Flow Computer for CompactLogix

MVI69E-AFC Monitor

» Firmware

Upgrade
» Component EAFC Flow Station RESOURCES
HEEEahiy ‘ 01 02 03 04 03 oEu_E;E 08 03 10 11 12 ;
» Monitor Active Stream D1 [=] 5] 5] 5] 18] ProSoft
vesmane v Mo, Cztoum e P P'rng Technology

o T =

» Technical Support

Meter number

» Homepage —
pag Meter tag MO1

Primary input
Measurement Syst=m sI
Calculation Method AGA-3 2012

&larming: Requirz manual sckrewlzdge Dizati=

&larming: Disal Disabled

Alarming: & Disabled

Al ing: Must acknowledge to resume 1 -
arming: Mozl - B — [

: NET ¥

0000361337.0901963 x 100 m3
]

In this example, the Active Stream indicates the active stream for Meter 1. You can
change the meter stream by selecting the requested stream from the Meter Stream
dropdown.
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FUNCTIONS

Gas and Oil Flow Computer for ControlLogix

» Firmware Upgrade

MVISGE-AFC Monitor

» Component

. AFC Flow Station RESOURCES
Integrity WMETERS
» Monitor . 01 02 03 04 05 05 07 08 09 10 11 12 13 14 15 1& .
. ProSoft
Meter 01 Status fetive Stream bt et ° d e
o1 Meter Checksu Meter Procesz Product Technology
Host Tag: MO1 T 1 enable moalarm  alarm input flaw
» Technical Support Meter Configuration - P ‘ N
hieter Stream 02
*» Homepage Metering device char (oo L5
Physical device hdeter Stream 04 Fre (AGA 3 [2012])
Orifice plate diameter S ————
Orifice plate temperature 20 2931500 *K
Orifice plate material 00000167000 /2 [Stainless Steel]
Meter tube diameter 0 mm
Meter tube temperature 20 T 293.1500 K
Meter tube rnaterial 0.0000112000 /2 [Carban Stael]
Low flow threzhald 0kPa
Metar Configuration - Identification
Meter general type -
1370-01-D1
. DD: DD: OO
© GROSE MOLUME ¥

0000000000.000000 X 109 m3

Meter enable
Displays meter enable/disable state.

Checksum Alarms
Click to display details on the following:

e Alarm Indicators — Checksum Alarms

Alarrn Indications - Checksum &larms

Checksurm Alarm

Meter configuration

Metar accurnulatars

Meter previous prove surnrmary

Meter user-specified archivables

Meter archive accurnulatars

Metar archive status

Meter archive detail [(daily)

Meter archive detail (haourly)
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Meter alarm

e Alarm Indicators — Meter Alarms

Alarrn Indications - Metar Alarms

Differential pressure input failure

Differential pressure input out of range

Differential pressure input outside threshold limits

Temperature input failure

Ternperature input out of range

Temperature input outside threshald limits

Prezsure input failure

Pressure input aut of range

B N N N N N B e

[ TR S TR IPUE Y DU B SR PN [ FPE TR

e Alarm Indicators — Meter Errors

Process Input

Alarm Indications - Meter Errars

Meter Error

Compressibility calculation errar

Accumulator overflow

Analysisfheating value characterization error

o
o
Static pressure exception o
o
o

Crifice characterization error

e Alarm Indicators — Process Input Detail Alarms

Sdarm Indications - Process Input Detail Alarms

Input Detail Alarm

Differential pressure transrmitter failure

Differential pressure sample rate too low

Differential pressure range limit exceeded, lo (backplane)

Cifferential pressure range limit exceeded, hi (backplane)

Cifferential pressure invalid input farmat

Differential pressure range limit exceeded, lo (locall

Differential pressure range limit exceeded, hi (local)

o I I e e BN BN

Differential pressure alarm threshald exceeded, o
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22.3.7 Data Displays

In addition to the information provided above, the web page displays current data along
the bottom of the page.

FUNCTIONS

» Firmware Upgrade

» Component
Integrity

» Monitor

» Technical Support

» Homepage

W

Gas and Oil Flow Computer for ControlLogix

MVIS6E-AFC Monitor

AFC Flow Station

METERS

01 0z 03 04 05 06 07 083 0% 10 11 12 13 14 15 1&

Site Status
Project: MYISGE-AFC

Site Configuration - Querview

L] L] L @
EAFC  Checksu Watchdo  wam PLC
released moalarm g ackive Locked  offline

Site Information

Project MYISEE-AFC
Serial number 0000CSES
Firmware version 4.0%,000

EAFC status

EAFC not released

Checksurn alsrm Adtive

wiatchdag status Inactive

Wigh Lock status Mot locked

PLC status PLC halted, offline, or missing
teasuremnent configuration changed Mo active

Power up Active

Cold start 1970-01-01 00:00:00

-

1970-01-01
00:00:00

EMERSY

0000000000.000000 x 10°% GJ

RESOURCES

ProSoft
Technology

This information displayed automatically changes every few seconds and displays:

e Gross Volume

e Net Volume

e Energy

¢ Mass
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23 What’s Next?

Congratulations! Your module is now configured and running. There are a number of
features and customizations that you can set up and use. The AFC Reference Guide
contains a wealth of information that will help you get the most out of your module.

=i
The AFC Reference Guide contains information on how to:
e Configure primary and virtual Modbus slave addresses
o Disable pass-thru mode
¢ Configure whitelist options
e Access data
¢ Read site configuration status
e Configure parameters common to all modules
e Use the Modbus Dictionary
e Configure archives
e Set up and view events
e Set up and view alarms
e Perform transmitter calibrations and view results
e Perform diagnostics and troubleshooting
e Perform meter proving
In addition, the AFC Reference Guide provides further information on:
¢ Modbus communication
¢ Modbus database information
e Modbus communication parameters
¢ Modbus transaction sequencing and constraints
e Product groups
e Calculation results
¢ Molar Analysis
e Measurement standards
e Metering according to meter type
e Enron Modbus Implementation
e Function Block Interface

e (Cable connections
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24 Support, Service and Warranty

24.1 Contacting Technical Support
ProSoft Technology, Inc. is committed to providing the most efficient and effective support
possible. Before calling, please gather the following information to assist in expediting this
process:
1 Product Version Number
2 System architecture
3 Network details
If the issue is hardware related, we will also need information regarding:
1 Module configuration and associated ladder files, if any
2 Module operation and any unusual behavior
3 Configuration/Debug status information
4 LED patterns
5 Details about the interfaced serial, Ethernet or Fieldbus devices
Note: For technical support calls within the United States, ProSoft’s 24/7 after-hours phone support is available for
urgent plant-down issues.
North America (Corporate Location) Europe | Middle East / Africa Regional Office
Phone: +1.661.716.5100 Phone: +33.(0)5.34.36.87.20
info@prosoft-technology.com france@prosoft-technology.com
Languages spoken: English, Spanish Languages spoken: French, English
REGIONAL TECH SUPPORT REGIONAL TECH SUPPORT
support@prosoft-technology.com support.emea@prosoft-technology.com
Latin America Regional Office Asia Pacific Regional Office
Phone: +52.222.264.1814 Phone: +60.3.2247.1898
latinam@prosoft-technology.com asiapc@prosoft-technology.com
Languages spoken: Spanish, English Languages spoken: Bahasa, Chinese, English,
REGIONAL TECH SUPPORT Japanese, Korean
support.la@prosoft-technology.com REGIONAL TECH SUPPORT
support.ap@prosoft-technology.com
For additional ProSoft Technology contacts in your area, please visit:
https://www.prosoft-technology.com/About-Us/Contact-Us.
24.2 Warranty Information

For complete details regarding ProSoft Technology’s TERMS & CONDITIONS OF SALE,
WARRANTY, SUPPORT, SERVICE AND RETURN MATERIAL AUTHORIZATION
INSTRUCTIONS, please see the documents at:

www.prosoft-technology/legal

ProSoft Technology, Inc.
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