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ProSoft Technology
®
, is a registered copyright of ProSoft Technology, Inc. All other brand or product names are or 

may be trademarks of, and are used to identify products and services of, their respective owners.  
 

In an effort to conserve paper, ProSoft Technology no longer includes printed manuals with our product shipments. 
User Manuals, Datasheets, Sample Ladder Files, and Configuration Files are provided on the enclosed DVD and are 
available at no charge from our web site: http://www.prosoft-technology.com 
 

Important Installation Instructions 

Power, Input, and Output (I/O) wiring must be in accordance with Class I, Division 2 wiring methods, Article 501-4 (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 
I, 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. 
THIS DEVICE SHALL BE POWERED BY CLASS 2 OUTPUTS ONLY. 
 

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 DÉCONNECTER L'ÉQUIPEMENT, COUPER LE 
COURANT OU S'ASSURER QUE L'EMPLACEMENT EST DÉSIGNÉ NON DANGEREUX.  
 

Warnings 

North America Warnings 

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. 

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

C 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. 
 

Warning: This module is not hot-swappable! Always remove power from the rack before inserting or removing this 
module, or damage may result to the module, the processor, or other connected devices.  
 

Battery Life Advisory 

The MVI69 modules use a rechargeable Lithium Vanadium Pentoxide battery to backup 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. 
 

Note: The battery is not user replaceable. 
 

Markings 

Electrical Ratings 

Á Backplane Current Load: 800 mA @ 5.1 Vdc 
Á Power Supply Distance Rating: 2 
Á Operating Temperature: 0°C to 60°C (32°F to 140°F)  
Á Storage Temperature: -40°C to 85°C (-40°F to 185°F)   
Á Relative Humidity: 5% to 95% (with no condensation) 
Á All phase conductor sizes must be at least 1.3 mm

2
 and earth ground conductors must be at least 4mm

2
 

Label Markings 
Class I, Division 2 Groups A, B, C, D 
II 3 G 
Ex nA IIC X 
0°C <= Ta <= +60°C 
II - Equipment intended for above ground use (not for use in mines) 
3 - Category 3 equipment, investigated for normal operation only 
G - Equipment protected against explosive gasses. 

Agency Approvals and Certifications 

Agency Applicable Standard(s) 

ATEX EN 60079-0:2006, EN 60079-15:2005 

DNV DET NORSKE VERITAS Test 2.4 

CE EMC-EN61326-1:2006; EN61000-6-4:2007  

CB Safety CA/10533/CSA, IEC 61010-1 Ed. 2, CB 243333-2056722 
(2090408) 

GOST-R EN 61010 
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1 Introduction 

In This Chapter 

× Update Notice ........................................................................................ 10 

× MVI69-AFC Module ............................................................................... 11 

× Configuration Modification Lockout and Seal ........................................ 12 

 

 

The MVI69-AFC Flow Computer module performs measurement of hydrocarbon 
gases and liquids using currently accepted industry measurement standards. The 
module consists of a single-slot solution for Rockwell Automation chassis. To 
obtain its process inputs for calculations, the module uses the process data 
collected by analog and pulse I/O modules. The processor transfers this data to 
the AFC module, which then calculates flow rates, accumulated volumes, and 
accumulated mass. The results of the calculations are transferred back to the 
processor for use in the application logic, or for transfer to a SCADA host. 

The module has two serial communication ports and one ethernet port for 
Modbus communication allowing easy access to a remote Modbus device. The 
module supports Modbus-TCP and works as a Modbus slave or master device. 

As discussed later in this manual, the internal Modbus database can be 
accessed by a Modbus Master device and by the processor (using the Modbus 
Gateway Function). 

The AFC Manager software is used for easy meter configuration and application 
monitoring. 

The following section provides a sample application where input data is 
transferred from the transmitters to analog input cards on the Rockwell 
Automation rack and the values are transferred from the processor to the module 
(the module supports floating-point, scaled integer, or 4 to 20 mA format). 

For Pulse meter applications, the pulse count and pulse frequency values are 
typically transmitted through high-speed counter modules in the rack. 

The module performs the flow calculation based on the values transferred 
through the backplane. The calculation results can be read to the processor or 
polled from a remote Modbus master unit connected to one of the communication 
ports. 
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1.1 Update Notice 

If your module measures liquids, please read this notice before upgrading from 
version 2.04 (or earlier) to 2.05 (or later). 

For compliance with new measurement standards, the AFC version 2.05 has 
introduced several new liquid product groups. In particular, the two non-refined 
liquid product groups of version 2.04, which covered the entire density range of 
crudes and NGLs, have each been split into two separate product groups, one 
for the higher density range of crudes and the other for the lower density range of 
NGLs. If your module has meter channels configured for either "Crude, NGL" or 
"Oil-water emulsion", you should decide before upgrading the firmware the 
new product group (light or heavy) to which each such channel should be 
assigned. This assignment will be performed during the upgrade process and will 
preserve all other configuration and historical records including accumulator 
values and archives, in contrast to changing a product group after the upgrade 
which resets the meter configuration and erases all historical records. Meter 
channels configured for "Gas" or "Refined products" are not affected. 

AFC Manager exhibits the same behavior when converting a project between 
versions 2.04 (or earlier) and 2.05 (or later). 

The criterion for assigning the new product group depends on the density units 
and the Default Reference Density, as described in the following tables: 

Density Units = kg/m3 

Version 2.04 Product Group Default Reference Density Version 2.05 Product Group  

Crude, NGL = 0 OR ² 610.0 Crude oils, JP4 

Crude, NGL > 0 AND < 610.0 NGLs, LPGs 

Oil Water Emulsion = 0 OR ² 610.0 Oil-water emulsion (Crd) 

Oil Water Emulsion > 0 AND < 610.0 Oil-water emulsion (NGL) 

Density Units = Rd/60 

Version 2.04 Product Group Default Reference Density Version 2.05 Product Group  

Crude, NGL = 0 OR ² 0.6100 Crude oils, JP4 

Crude, NGL > 0 AND < 0.6100 NGLs, LPGs 

Oil Water Emulsion = 0 OR ² 0.6100 Oil-water emulsion (Crd) 

Oil Water Emulsion > 0 AND < 0.6100 Oil-water emulsion (NGL) 

 

Due to roundoff error of numeric conversions, a Relative Density very close to 
the cutoff value of 0.6100 may cause the module to assign the new product 
group opposite to the one that was intended. Before upgrading, change the 
Default Reference Density to a number significantly different from 0.6100, such 
as 0.6110 (to target Crude) or 0.6090 (to target NGLs). You may change it back 
to the correct value after the upgrade. 
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Density Units = API Gravity 

Version 2.04 Product Group Default Reference Density Version 2.05 Product Group  

Crude, NGL = 0 OR ¢ 100.0 Crude oils, JP4 

Crude, NGL > 0 AND > 100.0 NGLs, LPGs 

Oil Water Emulsion = 0 OR ¢ 100.0 Oil-water emulsion (Crd) 

Oil Water Emulsion > 0 AND > 100.0 Oil-water emulsion (NGL) 
 
 

1.2 MVI69-AFC Module 
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1.3 Configuration Modification Lockout and Seal 

The MVI69-AFC application configuration can be certified and sealed with a user-
installable Lockout jumper and a tamper-evident lead seal. The Lockout jumper 
and seal are commonly required for Weights & Measures certification, or custody 
transfer applications.  

      

Important: When the jumper is installed, the module will not accept configuration changes to 
Sealable Parameters, which are parameters that affect the accuracy of flow Sealable Parameters 
(page 110). Before breaking the seal to remove the jumper, you should verify the steps required to 
recertify the module with the appropriate regulatory agency.  

For more information on sealing procedures, refer to "Sealing Provisions", on 
page 8 of the MVI56-AFC Custody Transfer Certification document, which is 
available from the ProSoft Technology web site at http://www.prosoft-
technology.com/content/view/full/4613 
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To install the Lockout jumper and seal, follow these steps. 

   

1 Locate the Lockout Jumper 
pins and Lockout Block, labeled 
"W & M Lock" inside the 
module door, and below the 
BBRAM ERR and OK LEDs.  

   

1 Install the provided Lockout 
Jumper to connect the two pins. 

   

1 Carefully slide the Lockout 
Block up through the hole in the 
Lockout Jumper. Be careful not 
to bend or break the jumper 
block pins. When the Lockout 
Block is positioned correctly, it 
will expose a hole in the block, 
through which you may pass 
the seal wire. 

   

1 Slide the seal wire through the 
hole in the Lockout Block. Pass 
the wire through the slot in the 
lead seal, and then crimp the 
lead seal around the wire. 

Once sealed, the Lockout block and jumper cannot be removed without 
damaging the seal, the block, or the jumper. 
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2 Start Here 

In This Chapter 

× System Requirements ........................................................................... 16 

× Package Contents ................................................................................. 16 

× Setting Jumpers .................................................................................... 17 

× Installing the Module in the Rack ........................................................... 18 

 

 

To get the most benefit from this User Manual, you should have the following 
skills: 

Á Rockwell Automation® RSLogixÊ software: launch the program, configure 
ladder logic, and transfer the ladder logic to the processor 

Á Microsoft Windows®: install and launch programs, execute menu 
commands, navigate dialog boxes, and enter data 

Á Hardware installation and wiring: install the module, and safely connect 
Liquid and Gas Hydrocarbons Flow Computer and CompactLogix or 
MicroLogix devices to a power source and to the MVI69-AFC moduleôs 
application port(s) 
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2.1 System Requirements 

The MVI69-AFC module requires the following minimum hardware and software 
components: 

Á Rockwell Automation CompactLogix processors and MicroLogix 1500 LRP 
processors except 1769-L23E-QBFC1B, 1769-L16x, and 1769-L18x. Must 
have compatible power supply and one free slot in the rack, for the MVI69-
AFC module. The module requires 800 mA of available power.  

 

Important: The MVI69-AFC module has a power supply distance rating of 2 (L43 and L45 
installations on first 2 slots of 1769 bus). 

 

Á Rockwell Automation RSLogix 5000 (CompactLogix) or RSLogix 500 
(MicroLogix) programming software 

Á Rockwell Automation RSLinx communication software 
Á Pentium® II 450 MHz minimum. Pentium III 733 MHz (or better) 

recommended  
Á Supported operating systems: 

o Microsoft Windows XP Professional with Service Pack 1 or 2  
o Microsoft Windows 2000 Professional with Service Pack 1, 2, or 3 
o Microsoft Windows Server 2003  

Á 128 Mbytes of RAM minimum, 256 Mbytes of RAM recommended  
Á 100 Mbytes of free hard disk space (or more based on application 

requirements)  
Á 256-color VGA graphics adapter, 800 x 600 minimum resolution (True Color 

1024 ³ 768 recommended)  
Á DVD drive 
Á HyperTerminal or other terminal emulator program capable of file transfers 

using Ymodem protocol.  

 

Note: MVI69/PS69 modules will not work with CompactLogix L4x processors using RSLogix 5000 
v17. All other processor combinations and RSLogix versions will work correctly. 

2.2 Package Contents 

The following components are included with your MVI69-AFC module, and are all 
required for installation and configuration.  

 

Important: Before beginning the installation, please verify that all of the following items are 
present. 
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Qty.  Part Name Part Number Part Description 

1  MVI69-AFC Module MVI69-AFC Gas and Liquid Flow Computer 

1 Cable Cable #15, RS232 
Null Modem  

For RS232 Connection to the CFG Port 

3 Cable Cable #14, RJ45 to 
DB9 Male Adapter 
cable 

For DB9 Connection to Moduleôs Port  

2 Adapter 1454-9F Two Adapters, DB9 Female to Screw 
Terminal. For RS422 or RS485 
Connections to Port 1 and 2 of the Module 

1   ProSoft Solutions 
DVD 

DVD-001 Contains sample programs, utilities and 
documentation for the MVI69-AFC module  

 

If any of these components are missing, please contact ProSoft Technology 
Support for replacement parts.  
 

2.3 Setting Jumpers 

When the module is manufactured, the port selection jumpers are set to RS-232. 
To use RS-422 or RS-485, you must set the jumpers to the correct position. The 
following diagram describes the jumper settings. 
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Note: Jumper pin placement on the circuit board may vary.  

The Setup Jumper acts as "write protection" for the moduleôs firmware. In "write 
protected" mode, the Setup pins are not connected, and the moduleôs firmware 
cannot be overwritten. The module is shipped with the Setup jumper OFF. If an 
update of the firmware is needed, apply the Setup jumper to both pins.  

The following illustration shows the MVI69-AFC jumper configuration, with the 
Setup Jumper OFF. 

 
 

2.4 Installing the Module in the Rack 

Make sure the processor and power supply are installed and configured before 
installing the MVI69-AFC module. Refer to the Rockwell Automation product 
documentation for installation instructions. 

Warning: Please 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 to be connected to verify 
that suitable safety procedures are in place before installing or servicing the device.  

After you verify the jumper placements, insert the MVI69-AFC into the rack. Use 
the same technique recommended by Rockwell Automation to remove and install 
CompactLogix or MicroLogix modules. 

Warning: This module is not hot-swappable! Always remove power from the rack before 
inserting or removing this module, or damage may result to the module, the processor, or other 
connected devices.  
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1 Align the module using the upper and lower tongue-and-groove slots with the 
adjacent module and slide forward in the direction of the arrow. 

 

2 Move the module back along the tongue-and-groove slots until the bus 
connectors on the MVI69 module and the adjacent module line up with each 
other. 
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3 Push the moduleôs bus lever back slightly to clear the positioning tab and 
move it firmly to the left until it clicks. Ensure that it is locked firmly in place. 

 

4 Close all DIN-rail latches. 
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5 Press the DIN-rail mounting area of the controller against the DIN-rail. The 
latches momentarily open and lock into place. 
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3 Ladder Logic Implementation 

In This Chapter 

× Introduction ............................................................................................ 25 

× Overview ............................................................................................... 25 

× How does the sample ladder work? ...................................................... 28 

× CompactLogix Sample Ladder File ....................................................... 37 

× MicroLogix Sample Ladder File ............................................................. 68 

 

The sample ladder logic performs tasks that are covered in the Ladder Logic 
sections of this manual. The most important task is to continuously write meter 
process input variables from the processor to the module, and read calculation 
results from the module to the processor. 

 

Refer to the Ladder Logic sections for instructions on how to transfer the meter 
process variables from the processor to the module. Ladder logic is required to 
move the process variables to the correct data file or controller tag in the 
processor. 
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The Meter Monitor window (Process Inputs field) displays the values that are 
transferred from the processor. 

 

The values calculated by the module are continuously transferred to the 
processor. You can refer to the Meter Monitor window to verify results 
calculated by the module. 

 

Refer to the Ladder Logic section for more information regarding the data files 
and controller tags that store the calculation results transferred from the module 
(for example, accumulator, flow rate, and so on). 
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3.1 Introduction 

ProSoft strongly recommends using the sample ladder logic for all MVI69-AFC 
applications. The sample ladder logic configures all backplane features, and 
most applications will not require significant changes. The sample ladder logic 
implements the following tasks: 

1 Write process variables 
2 Read calculation results 
3 Set the MVI69-AFC wallclock 
4 Disable and enable the meters 
5 Read meter profile (meter type and product group) 
6 Request meter signals (write archives and reset accumulators) 
7 Read meter alarms 
8 Request Modbus master operation 
9 Modbus Gateway transfer (read and write) 
10 Read meter archives 
11 Write molar analysis 
12 Read site status 

There are two sample ladder files, one for each supported platform.  

Ladder File Platform File Size 

MVI69AFC_MICROLOGIX.RSS MicroLogix 154KB 

MVI69AFC_COMPACTLOGIX.ACD CompactLogix 318KB 
 
 

3.2 Overview 

The sample ladder logic is divided into the following basic steps: 
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Therefore, the sample ladder logic starts by checking if the received sentinel and 
anchor values (from input block) contain the same value that was sent on the last 
output block. The following logic is used for the MicroLogix sample ladder to 
check if a new input block is received: 

 

The following illustration shows the same rung for the CompactLogix processor.  

 

Although there are some minor differences, the overall programming concepts 
are similar for MicroLogix and CompactLogix.  

After the logic detects that a new block was received it will handle the input block 
according to its block sequence number (block ID). The following rung is used in 
the MicroLogix sample ladder logic to copy the received block from the input file: 
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The sample ladder then will handle the received block, based on its Block ID 
number. Then, the sample ladder logic will calculate the block sequence number 
for the following output block. The following rung is used to increment the next 
sequence number (block ID) to be used for the next output to be sent from the 
processor: 

 

For certain special blocks, the sample ladder logic might use different block IDs 
(as covered later in this User Manual).  

After the sample ladder logic builds the next output block, and copies the new 
block to the output file: 
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3.3 How does the sample ladder work? 

This section presents a general overview on how the sample ladder logic works. 
For more information about specific rungs, refer to the ladder logic comments in 
the ladder file. 

The ladder logic consists of basically sending output blocks to the MVI69-AFC 
and receiving the input blocks from the module. Each block contains a Block 
Sequence number that identifies the block. The input response block sent by the 
module will also contain the same Block Sequence Number as the previous 
output block. 

 

The ladder logic performs the following sequence: 

1 Receives the input block from the MVI69-AFC 
2 Copies the input block content from the input buffer to the controller tags 

based on the Block Sequence Number 
3 Increments the next Block Sequence Number 
4 Builds the next output block with the new Sequence Number 
5 Sends the new output block to the module. 
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3.3.1 Block IDs (Block Sequence Numbers) 

The sample ladder logic uses specific block IDs to request certain tasks from the 
MVI69-AFC module. This section describes the blocks that are generated by the 
sample ladder logic and its block IDs. The following topics will provide detailed 
information on how all the features described in this section are implemented by 
the sample ladder logic. 

The MVI69-AFC module processes blocks in the following manner: 

Blocks Without Molar Analysis Blocks With Molar Analysis  

1 Process[1..4] 1001 Process[1..4] 

2 Process[5..8] 1002 Molar[1..2] 

3 Process[1..4] 1003 Process[5..8] 

4 Process[5..8] 1004 Molar[3..4] 

5 Process[1..4] 1005 Process[1..4] 

6 Process[5..8] 1006 Molar[5..6] 

7 Process[1..4] 1007 Process[5..8] 

8 Process[5..8] 1008 Molar[7..8] 

9 Gateway1 1009 Gateway1 

10 Gateway2 1010 Gateway2 

11 Gateway3 1011 Gateway3 

You can update the molar analysis for each gas component from the ladder logic 
or from the AFC Manager. This selection is performed by a single bit as 
described later in this User Manual. 

Without Molar Analysis 

If the sample ladder logic is not configured to update the molar analysis data then 
the following block IDs are generated by the sample ladder logic: 

Block ID Block Description Meters 

1 Process 1, 2, 3 and 4 

2 Process 5, 6, 7, and 8 

3 Process 1, 2, 3 and 4 

4 Process 5, 6, 7, and 8 

5 Process 1, 2, 3 and 4 

6 Process 5, 6, 7, and 8 

7 Process 1, 2, 3 and 4 

8 Process 5, 6, 7, and 8 

The sample ladder logic can also be used for Modbus gateway transactions. This 
option is selected by moving a non-zero number of Modbus gateway blocks to a 
certain register as described later in this User Manual. The following block IDs 
are used for such application when molar analysis update is not selected (up to 
10 Modbus gateway blocks are supported): 
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Block ID Block Description 

9 Modbus Gateway 1 

10 Modbus Gateway 2 

11 Modbus Gateway 3 

12 Modbus Gateway 4 

13 Modbus Gateway 5 

14 Modbus Gateway 6 

15 Modbus Gateway 7 

16 Modbus Gateway 8 

17 Modbus Gateway 9 

18 Modbus Gateway 10 

With Molar Analysis 

If the sample ladder logic updates the molar analysis then the following blocks 
are automatically generated. Note that in this case the sample ladder logic also 
sends blocks to update meter process variables: 

Block ID Block Description Meters 

1001 Process 1, 2, 3 and 4 

1002 Molar Analysis 1 and 2 

1003 Process 5, 6, 7, and 8 

1004 Molar Analysis 3 and 4 

1005 Process 1, 2, 3 and 4 

1006 Molar Analysis 5 and 6 

1007 Process 5, 6, 7, and 8 

1008 Molar Analysis 7 and 8 

The following block IDs are used for such application when molar analysis 
update is not selected (up to 10 Modbus gateway blocks are supported): 

Block ID Block Description 

1009 Modbus Gateway 1 

1010 Modbus Gateway 2 

1011 Modbus Gateway 3 

1012 Modbus Gateway 4 

1013 Modbus Gateway 5 

1014 Modbus Gateway 6 

1015 Modbus Gateway 7 

1016 Modbus Gateway 8 

1017 Modbus Gateway 9 

1018 Modbus Gateway 10 

The following blocks are used for special tasks that can be eventually selected 
during the sample ladder logic scan: 
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Block ID Block Description 

5000 Request Modbus Master Command 

6000 Request Modbus Pass-Thru Transaction 

7000 Fetch meter archive 

8000 Update module wallclock 

The following examples demonstrate how the sample ladder logic automatically 
generates blocks based on the current selections available: 

Example 1: 

If the following selections are performed: 

Description Value 

Molar Analysis Selection Bit OFF (no update) 

Modbus Gateway Count 0 (no blocks) 

The following blocks are continuously generated by the sample ladder logic: 

1 2 3 4 5 6 7 8 

Example 2: 

If the following selections are performed: 

Description Value 

Molar Analysis Selection Bit OFF (no update) 

Modbus Gateway Count 7 (blocks) 

The following blocks are continuously generated by the sample ladder logic: 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Example 3: 

If the following selections are performed: 

Description Value 

Molar Analysis Selection Bit ON (update) 

Modbus Gateway Count 0 (no blocks) 

The following blocks are continuously generated by the sample ladder logic: 

1001 1002 1003 1004 1005 1006 1007 1008 

Example 4: 

If the following selections are performed: 

Description Value 

Molar Analysis Selection Bit ON (no update) 

Modbus Gateway Count 4 (blocks) 

The following blocks are continuously generated by the sample ladder logic: 

1001 1002 1003 1004 1005 1006 1007 1008 1009 10010 10011 10012 
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The process and analysis blocks send more than one request in a single output 
block. These blocks also request the following tasks from the MVI69-AFC 
module: 

Á Enable Meter 
Á Disable Meter 
Á Meter Signals 
Á Read meter profile 
 

Process Block 

A meter process block performs the following tasks: 

Á Request Process Variables (for 4 meters) 
Á Enable 

The following illustration shows the basic structure of a process block. 

Process Variable ï Meter A 

Process Variable ï Meter (A+1)

Enable/Disable Meter B

Signals ï Meter B

Read Profile ï Meter B 

Block ID = X (Sentinel)

Block ID = X (Anchor)

Process Variable ï Meter (A+2)

Process Variable ï Meter (A+3)

 

 

If X = 1, 3, 5, 7 then A=1, B=X 

If X = 2, 4, 6, 8 then A=5, B=X 

If X = 1001, 1005, then A=1, B=(X-1000) 

If X = 1003, 1007, then A=5, B=(X-1000) 

The following table contains the detailed process block structure for MicroLogix 
processors (Block ID = 1) = 1, 3, 5, 7, 1001, 1005: 

Offset Description Meter 

0 Transaction  

1 Block Length  

2 Meter Process Variables 1 

3 Meter Process Variables 1 

4 Meter Process Variables 1 

5 Meter Process Variables 1 

6 Meter Process Variables 1 

7 Meter Process Variables 1 
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Offset Description Meter 

8 Meter Process Variables 1 

9 Meter Process Variables 1 

10 Meter Process Variables 1 

11 Meter Process Variables 1 

12 Meter Process Variables 1 

13 Meter Process Variables 1 

14 Meter Process Variables 2 

15 Meter Process Variables 2 

16 Meter Process Variables 2 

17 Meter Process Variables 2 

18 Meter Process Variables 2 

19 Meter Process Variables 2 

20 Meter Process Variables 2 

21 Meter Process Variables 2 

22 Meter Process Variables 2 

23 Meter Process Variables 2 

24 Meter Process Variables 2 

25 Meter Process Variables 2 

26 Meter Process Variables 3 

27 Meter Process Variables 3 

28 Meter Process Variables 3 

29 Meter Process Variables 3 

30 Meter Process Variables 3 

31 Meter Process Variables 3 

32 Meter Process Variables 3 

33 Meter Process Variables 3 

34 Meter Process Variables 3 

35 Meter Process Variables 3 

36 Meter Process Variables 3 

37 Meter Process Variables 3 

38 Meter Process Variables 4 

39 Meter Process Variables 4 

40 Meter Process Variables 4 

41 Meter Process Variables 4 

42 Meter Process Variables 4 

43 Meter Process Variables 4 

44 Meter Process Variables 4 

45 Meter Process Variables 4 

46 Meter Process Variables 4 
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Offset Description Meter 

47 Meter Process Variables 4 

48 Meter Process Variables 4 

49 Meter Process Variables 4 

50 RESERVED  

51 RESERVED  

52 Enable/Disable Meters* 1 

53 Enable/Disable Meters* 1 

54 Reset 1 

55 Reset 1 

56 Read Meter Profile 1 

57 Read Meter Profile 1 

58 Read Meter Profile 1 

59 NOT USED  

60 Transaction  

Enable: 1,3,5,7 

Disable: 2,4,6,8 
 

Molar Analysis Block 

A molar analysis block is basically structured as follows: 

Process Variable ï  Meter A

Process Variable ï Meter(A+1)

Enable/Disable Meter B

Signals ï  Meter B

Read Profile ï Meter B

Block ID = X (Sentinel)

Block ID = X (Anchor)
 

 

If X = 1002 then A=1, B=(X-1000) 

If X = 1004 then A=3, B=(X-1000) 

If X = 1006 then A=5, B=(X-1000) 

If X = 1008 then A=7, B=(X-1000) 
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The following table contains the detailed block structure (Block ID = 1002) for 
MicroLogix processors: 

Offset Description Meter 

0 Transaction  

1 Block Length  

2 Molar Analysis 1 

3 Molar Analysis 1 

4 Molar Analysis 1 

5 Molar Analysis 1 

6 Molar Analysis 1 

7 Molar Analysis 1 

8 Molar Analysis 1 

9 Molar Analysis 1 

10 Molar Analysis 1 

11 Molar Analysis 1 

12 Molar Analysis 1 

13 Molar Analysis 1 

14 Molar Analysis 1 

15 Molar Analysis 1 

16 Molar Analysis 1 

17 Molar Analysis 1 

18 Molar Analysis 1 

19 Molar Analysis 1 

20 Molar Analysis 1 

21 Molar Analysis 1 

22 Molar Analysis 1 

23 Molar Analysis 1 

24 Molar Analysis 1 

25 Molar Analysis 1 

26 Molar Analysis 1 

27 Molar Analysis 2 

28 Molar Analysis 2 

29 Molar Analysis 2 

30 Molar Analysis 2 

31 Molar Analysis 2 

32 Molar Analysis 2 

33 Molar Analysis 2 

34 Molar Analysis 2 

35 Molar Analysis 2 

36 Molar Analysis 2 

37 Molar Analysis 2 
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Offset Description Meter 

38 Molar Analysis 2 

39 Molar Analysis 2 

40 Molar Analysis 2 

41 Molar Analysis 2 

42 Molar Analysis 2 

43 Molar Analysis 2 

44 Molar Analysis 2 

45 Molar Analysis 2 

46 Molar Analysis 2 

47 Molar Analysis 2 

48 Molar Analysis 2 

49 Molar Analysis 2 

50 Molar Analysis 2 

51 Molar Analysis 2 

52 Enable/Disable Meters* 2 

53 Enable/Disable Meters* 2 

54 Reset 2 

55 Reset 2 

56 Read Meter Profile 2 

57 Read Meter Profile 2 

58 Read Meter Profile 2 

59 NOT USED  

60 Transaction  

Enable: 1,3,5,7 

Disable: 2,4,6,8 
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3.4 CompactLogix Sample Ladder File 

This section shows how you can extract important information from the sample 
ladder without explaining the details of how the sample ladder actually works. 
You will realize that for most applications it will be enough to refer only to the 
controller tags in order to perform the tasks.  
 

3.4.1 Input/Output Blocks for Data Transfer 

When you configure the MVI69-AFC module to the I/O configuration of your 
CompactLogix or MicroLogix controller, the tags of the Output Block Array (OBA) 
and the Input Block Array (IBA) for the module are automatically created as 
controller tags by the RSLogix 5000 programming software. 
 

Output Block Array 
 

Size: 61 elements Data type: Integer (2 bytes) 

The OBA is used for transferring process variables from individual meter runs 
and other data that are available in the processor memory to your AFC module 
via the backplane. This array is made up of a block of 61 contiguous integer 
elements. 

Element Attribute 

Local 3.O (slot number) Local.O.Data[0] 

 Local.O.Data[1] 

 Local.O.Data[2] 

 éééééé.. 

 Local.O.Data[n] 

 éééééé.. 

 Local.O.Data[60] 

 

The meter run process variables such as temperature, pressure, differential 
pressure, meter pulses, and so on. may come from other I/O modules in the rack 
or from other sources like an HMI and so on. These variables must be copied to 
predefined structured function blocks which transfer them to the AFC module as 
part of one or more OBAs. 
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Input Block Array 
 

Size: 62 elements Data type: Integer (2 bytes) 

The AFC consumes the process variable inputs received in the OBAs and 
returns calculated variables such as process flowrate, accumulated product 
volume, and so on. by populating the IBA and returning it to the processor via the 
backplane. This array is made up of a block of 62 contiguous integer elements. 

Element Attribute 

Local 3.I (slot number) Local.I.Data[0] 

 Local.I.Data[1] 

 Local.I.Data[2] 

 éééééé.. 

 Local.I.Data[n] 

 éééééé.. 

 Local.I.Data[61] 

The following section describes in detail how the MVI69-AFC module facilitates 
the two-way data transfer by conveniently partitioning the Input/Output blocks 
into smaller function blocks to allow flexibility in designing and implementing the 
ladder logic to support the AFC module. 
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3.4.2 Input/Output Transactions 

The MVI69-AFC module runs automatically on power up. It receives the process 
variables from the CompactLogix Controller through the associated output block 
array and returns the calculated results back through the Input Block Array. 

The data transfer to and from the MVI69-AFC module is implemented through 
PLC ladder logic, using the concept of Transactions to establish an interface 
between the AFC module and the controller. A transaction is a transfer of a pre-
assembled block of data words between the controller and the AFC module. The 
AFC module supports a block multiplexing scheme whereby you may set up a 
number of Output Block Arrays (OBAs) with corresponding Input Block Arrays 
(IBAs) for two way data transfer. This is done by giving each OBA a unique non-
zero Transaction Identifier number. The AFC module will not process an OBA 
unless the Transaction Identifier number of the current OBA is different from the 
previous one. 
 

Output (Transaction) Block Array Definition 

The 62 integer elements of the OBA that must be formatted in the controller 
ladder logic program are defined as follows: 

Element # Attribute 

0 Sentinel (Transaction Number) 

1 Output Block Array Length (¢245) 

2  

3  

4 Space for User Allocated Sub Blocks 

. (Total Available Elements = 245) 

.  

.  

.  

56  

57  

58  

59 Reserved 

60 Anchor (Transaction Number) 

The AFC module recognizes an OBA as valid only if all three of the following 
conditions are true: 

1 The values of the sentinel and the anchor are the same (this is called the 
"transaction number"). 

2 The transaction number (sentinel & anchor) is non-zero. 
3 The transaction number is different from the preceding one. 
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AFC Response to an OBA 

Each time the AFC module receives an OBA, it processes this array and returns 
a corresponding Input Block Array (IBA) with the same transaction number so 
that the PLC ladder logic can act upon the AFC's response to the data it received 
in the OBA. The OBA description follows. 
 

Sentinel & Anchor (Transaction Number) 

In order to allow the AFC to tell each Output Block Array apart, a unique 
Transaction Identifier number is assigned to each transmit block. This 
Transaction Identifier number is assigned to the top and bottom elements of the 
transaction block to ensure data transfer integrity. The top transaction identifier is 
called the Transaction Number Sentinel and the bottom transaction identifier is 
called the Transaction Number Anchor. 
 

Output Block Length 

The element immediately following the sentinel contains the length of the data 
portion, not including the sentinel, the anchor, the "reserved" word, or the Output 
Block Length element itself; hence its maximum value is 57. If the output data 
block you configured is less than 57 elements, unused elements between the 
end of the data block and the anchor are ignored on output (to the AFC) and 
returned as zero on input (from the AFC). 
 

Output Function Blocks (OFB) 

The architecture of the Output Block Array provides you with a flexible and 
powerful way to interface the process and other data to the AFC module. A 
number of pre-defined Output Function Blocks are at your disposal to implement 
as required. Each Output Function Block type carries out a specific function.  

 

For example, the Meter Process Variable Output Function Block transfers the 
process variables (temperature, pressure, meter pulses, and so on) to a specific 
target meter channel in the AFC module. The calculated flow rates, product 
accumulators, and so on are returned to the controller by the AFC in the 
associated Input Function Block (IFB) as part of the Input Block Array (IBA).  

 

In the same way a Wall Clock Function Block allows you to synchronize the AFC 
Wall Clock to the PLC Wall Clock. Like Lego blocks of various sizes, these 
function blocks can be stacked together in the data portion of the Output Block 
Array as shown in the following diagram: 
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 Element # Attribute 

 0 Sentinel (Transaction Number) 

1 Output Block Length (OBL<=57) 

2  

Global 
Wall Clock 
Function Block: 7 
Elements 

3  

Meter 2 
Process Variable 
Function Block: 
12 Elements 

. Space for User Allocated Function Blocks 

Meter 3 
Process Variable 
Function Block: 
12 Elements 

. (Total Available Elements = 57) 

Meter 3 
Analysis  
Function Block: 
25 Elements 

57  

 .  

 .  

 56  

 57  

 58  

 59 Reserved 

 60 Anchor (Transaction Number) 
 
 

Input (Transaction) Block Array Definition 

The Input Block Array is where the AFC returns the (processed and calculated 
data) responses to all function blocks received in the Output Block Array from the 
controller. It returns Input Function Blocks in locations and sizes matching those 
of the OFBs in the OBA. The AFC completes the actions implied by all function 
blocks before responding with the IBA to the controller. If the AFC is unable to 
determine the size of any function block, or the implied size overlaps the block 
arrayôs anchor, then that and all following function blocks are not processed and 
a format alarm is raised. 
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The 62 integer elements of the Input (Transaction) Block Array (IBA) that are 
returned to the controller to the AFC module are defined as follows: 

Element Attribute 

0 Sentinel Echo (Transaction Number) 

1 Block length echo (IBL) (Negative if formatting error present) 

2  

3  

4 Space for Input Image of User Allocated Function Blocks 

. (Total Available Elements = 57) 

.  

.  

.  

56  

57  

58  

59 Site Status 

Bit # Site Status 

0 MVI69-AFC Released and Active 

1 Checksum Alarm 

2 Reserved 

3 Reserved 

4 PLC Halted, Offline or Missing 

5 Measurement Configuration Changed 

6 Set upon Power-Up & cleared when the Wall Clock is set for the first 
time 

7 Cold Start: remains set until first enabled meter is detected 

8 Modbus Master poll pending 

9 Modbus Master poll complete, results waiting 

10 Pass-Thru input pending 

11-15 Reserved 
 

60 Meter Alarm Map: Bit <n> set=Meter <n+1> in Alarm 

61 Anchor Echo (Transaction Number) 

The input block returned by the AFC module has the sentinel echo and the 
anchor echo in fixed locations. 

Note: The anchor echo is returned as the 62nd element in the IBA and not as the 61st element as 
sent in the OBA. 

The controller may then verify the validity of the returned data by checking that 
the received sentinel echo is the same as the anchor echo. If more than one 
OBA is being processed, the transaction number must be used to match the IBA 
(AFC output) with the originating OBA (AFC input, controller output). 
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Input Block Length and Format Alarm 

The "length" element returned by the module in the IBA has the high-order (sign) 
bit set if any formatting error is detected in the data portion of the OBA you 
formatted in the ladder logic. This is referred to as a "format alarm". The 
remainder of the input length element contains the number of data words 
successfully processed before any formatting inconsistencies were detected by 
the AFC module and the alarm condition annunciated. If no formatting error 
exists, the length element will echo the output length you entered. If the output 
length element itself raises an alarm (for example, value > 57), then the returned 
length value is -1. 
 

3.4.3 Wallclock 

After the module powers up, it will not perform flow calculation until it receives 
valid wallclock information from the CompactLogix or MicroLogix processor. The 
sample ladder logic uses the processor internal clock as the source of the 
wallclock information. 

Configure the processor time and date information: 

1 Right-Click on Controller MVI69-AFC folder 
2 Click on Properties 
3 Select the Date/Time tab 
4 Enter a valid date and time information. 

After the AFC69.Flags.AFC_Set_Clock bit is toggled, the logic will move the date 
and time information from the processor to the MVI69-AFC module. 

 

The AFC69.Flags.AFC_Set_Clock bit is latched in the power up routine, in order 
to guarantee that the module will be up and running after power up. 

 

After the ladder logic receives the input block back from the module it unlatches 
the AFC69.Flags.AFC_Set_Clock bit. 

You may want to periodically synchronize the processor and the moduleôs 
wallclock, especially when the date and time information is received from a 
remote station. In this case, you must write ladder logic to periodically toggle the 
AFC69.Flags.AFC_Set_Clock bit. 
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3.4.4 Site Status 

The ladder logic continuously reads the site status from the MVI69-AFC. The 
following controller tags are used: 

Information Controller Tag 

AFC69(8) Released AFC69.Site_Status.AFC_ACTIVE 

Checksum Alarms AFC69.Site_Status.Checksum_Alarms 

Processor Halted AFC69.Site_Status.PLC_Halted 

Cfg Changed AFC69.Site_Status.Cfg_changed 

Power Up AFC69.Site_Status.Powerup 

Cold Start AFC69.Site_Status.ColdStart 

 
 

Enable/Disable Status 

Each meter run will only perform flow calculation while it is enabled. However, 
you cannot change a meter type, product group or units while the meter is 
enabled. In order to accomplish this, you have to disable the meter, change 
meter type, product or units and then enable the meter again. The meters can be 
enabled or disabled from ladder logic or AFC Manager. 

The ladder logic constantly reads each meter enable/disable status from the 
MVI69-AFC. 

Refer to AFC69.EnableStatus data structure for each meter status. Each variable 
should be interpreted as: 

AFC69.EnableStatus.Meterx = 0 => Meter x is Disabled 






































































































































