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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 Power

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 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:

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.

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.

Agency Approvals and Certifications

Please visit our website: www.prosoft-technology.com
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11

Introduction

Note: This guide assumes you have already configured your module using the AFC Setup and
Configuration Guide. This guide does not contain initial setup information.

What you need to know about the AFC modules

ProSoft Technology’s MVIxXE-AFC in-chassis flow computer solution allows you to
combine the power and scalability of a CompactLogix® or ControlLogix® automation
system with the functionality typically only seen in standalone flow computers or
dedicated measurement RTUs. This provides you with the industry standard
calculations, archiving, and reporting needed for custody transfer and allocation-based
measurement functions for oil and gas operations.

By combining automation and measurement functions into a single solution, this helps to
reduce overall support and integration costs for Oil and Gas applications while also
decreasing your overall capital spend. This simplified solution allows you to optimize
your resources.

In addition, because our flow computer sits in a Logix system, you can take advantage of
Rockwell Automation’s distributed I/0O capability, wide range of communications
protocols, and ProSoft’s wireless radios to greatly reduce wiring to your transmitters and
I/O devices.

The AFC modules have two serial communication ports. One port can be used as a
master to poll gas chromatographs (not for polling of instrumentation such as
multivariable transmitters and Coriolis meters), and another serial port can be used as a
Modbus serial slave. There is additionally one Ethernet port for Modbus TCP/IP
communications, operating as a server device and allowing easy access by a remote
Modbus Client device.

Since the module operates as a co-processor for measurement-related functions to the
ControlLogix system, and as measurement requirements of the site grow, you can simply
add an additional MVIXXE-AFC module to increase your measurement capabilities to an
individual site. The MVIXXE-AFC is truly a scalable automation and measurement solution.
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The following graphic provides a sample application where input data is transferred from
the transmitters to analog input cards on the Rockwell Automation rack. The values are
transferred from the processor to the module.

To SCADA Host
%

Level Transmitter

Pressure Temperature  Differential
Transmitter  Tramsmitter Pressure Pump
Transmitter

Flow Control
Yalve

1.2 EAFC Manager Software Requirements

The following system requirements are the recommended minimum specifications to
successfully install and run EAFC Manager software:

1 GHz or faster 32-bit (x86) or 64-bit (x64) processor

1 GB RAM (32-bit) or 2 GB RAM (64-bit)

16 GB available hard drive space (32-bit) or 20 GB (64-bit)

Assigned IP address

Available Ethernet port, Serial port (COM port) or USB to Serial adapter cable with

necessary drivers, required for communication between EAFC Manager software

and the AFC module.

e DB9 adapter cable (included with module), required for connection between PC
serial port and AFC module.

e An Ethernet cable required for connections between a PC port and the Ethernet port

of the AFC module.
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2 Configuring an Operator Database

1 Navigate to ON-LINE > OPERATOR DATABASE.

Praoject Communications  Window

Oveerall Monitar ..

teter Monitar ...

Audit Scan ..,

Archive ..

Event Log ...

Alarrm Log ..
Transmitter Calibration ...
Orifice Plate Change ..

Meter Proving ..

Operator Database ...
ecksum Alarms ..,

Metwork Status ..

2 The Operator Database Management page opens.

—Result

%‘ Operator Database Management

Connect as

| Administrator

Connect as
Lister

Commlink is open

editing.

Read the operator database from the Module and prep for

Done

The initial page displays two buttons:

o CONNECT AS ADMINISTRATOR — Allows you to perform any system-wide function.
o CONNECT AS LISTER — A ‘Lister’ only performs read functions of the Operator

Database

3 Click CONNECT AS ADMINISTRATOR.

4 You must log into the module with “Administrator” privileges in order to accomplish
this feature. The default Administrator Operator password is 0.

ProSoft Technology, Inc.
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2.1

The Operator Database Management page opens.

f@,’e Operator Database Management @

Opera[u[s T Roles T Authorization Defaults

=
=

MNumber| Tag Privileges Foles | PW |Mame
1 (EAFC) 50000000k | 0000k [EAFC)
2 (backplane) 80000000h 0000k (backplane)
3 DefaultAdmin 50000000k 0000h |Zero tDefault Administrator

Add Report ‘

—Result

‘Select region of operator database for editing.
Success

Done

This page contains three tabs:

o Operators
Roles
Authorization Defaults

Operators Tab

The Operators tab allows you to add operators, each with different roles and privileges.
There are three special Operators defined in the system:

EAFC — This represents the AFC module. This operator is always logged in and its
record cannot be changed. Its purpose is to supply its number for inclusion in
persistent records made as a consequence of actions initiated by the module’s
firmware such as Event Log records. This operator cannot be logged in via an
external communication channel.

(Backplane) — The represents the backplane interface between the module and the
PLC/PAC processor. This operator is always logged in and its record cannot be
changed. Its purpose is to supply operator information for actions initiated by, or
managed by the processor. For example, running a transmitter calibration session
via the process from and HMI or supplying its operator number for Event Log records
created as a result of Modbus gateway transactions. This operator cannot be logged
in via an external communication channel.
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o Default Administrator — This record is available during cold start for logging into the
module. This operator cannot be deleted, and editing is limited to its Lockout flag and
its Password. The default administrator password is O.

These records all have Administrator privilege, so actions initiated by the corresponding
operator have full authority to exercise all EAFC Manager functionality.

Note: Be sure to either (a) change the default administrator operator default password to a value between 1
and 65535, or (b) setup an alternate operator with administrator privileges and lock out (disable) the Default

Administrator Operator.
gﬁ’e Operator Database Management @
Operators T Rales T Authorization Defaults

MNumhber| Tag Lk| Privileges Fuoles | Py [Name
1 (EAFC) 30000000k 0000k (EAFC)
2 (hackplane) 30000000k 0000k (backplane)
3 DefaultAdmin 30000000k 0000k | Zera | Default Administrator

130 EFFBE3F8h | 0000h Documentation

Add Report

— Result

Close the window.

Success

The following table describes each parameter.

Parameter Description

Number This is the operator number. The operator number for the default
administrator is always 3.

Tag Tag assigned to this operator. May be used as a login name.

Lk Lockout flag. If set, this operator cannot log into the module.

Privileges Privileges assigned to this operator based on roles.

Roles Inherited roles assigned to this operator.

PW This is a password assigned to the operator. This column will only be blank

or contain “zero”. Zero acts as a wildcard and if set, a user can gain access
using any password at all. This is used in exceptional cases and should be
avoided unless absolutely necessary.

Name This can be the name of the operator or the name of a an operation.
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Adding an Operator
+

Make sure you are logged in as Administrator.

Note: These windows and functions are only available if logged in as Administrator. If logged in as “Lister”,
similar windows are presented, but with much less detail and severely reduced functionality. If your login
privileges don't include Administrator or Lister, this interface is inaccessible to you.

Step Task Description
1 Click the Add button.  The Add new operator dialog opens:
%f Operator Database Management ‘E‘
Operators L Foles I Authorization Defaults
MNumber| Tag [Lk] Privileges | Roles [P [Mame
1 [[EAFD) || eooooooon [ oooon | [EAFD)
2 |thackplane) L ] bl Tt -
3 |Defeutadmin | B Add new operator X
130
Number i [ Locked out
Tag
Name |
Privileges 00000000k Inherited roles  |0000K
Password * [~
’Anumhar between 100 and 32767. ‘
K concel J Resolve Privileges
= Commiink is open Add new operator entry.
‘ ‘ Done
2 Add an operator % -
Add new operator
number between 100 &:’ B p—
and 32767.
Nurnber [ Locked out
Tag |
MName |
Privileges |00000000hk Inherited rales  |0000h
Password * [+
A number between 100 and 32767.
0OK Cancel
A o
3 Enter a Tag name. This is an alternative means of locating a record in the database. It

functions the same as a user ID.
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Page 16 of 293



MVI56E-AFC / MVIBOE-AFC ¢ Enhanced Liquid and Gas Flow Computer

ControlLogix® and CompactLogix™

Configuring an Operator Database

Reference Guide

Step Task

Description

lé‘& Add new operator |

23

MNurnber 145 [ Locked out

Tag |Laocal

M arne |

Privileges |00000000k |nherited rales  |0000k
Pazsward # [+

Between 0 and 30 characters

[1].4 Cancel

b

4 Enter a Name.

could also be a definition of a set of privileges.

This identifies the operator, typically the name of the operator. It

lé‘.\ Add new operator |

2%

Mumber 145 [ Locked out
Tag |Laocal
M arne |Local Operator

Privileges (00000000 |nherited rales  |0000k
Pazsward # [+

Between 0 and 30 characters

(1] 4 Cancel
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Step Task Description
5 Click within the B operatg T =]
.. . i;:-anLleges P
Pr|V||egeS f|e|d to Buthorization Defaults
Open the Prlv”eges Nugnube [ 16 [ Log dawnload commit
dialog box. il 1 T Semtchpad 17 [ Logging
= r -
5q 3 [ Analysis 19 [ Tagging
85 4 [ Meterfactor 20 [ Measurement
86 5 [ Meterproving 21 [~ Contract
z; 6 [ Instrumentation 22 [ Archiving resets
89 7 [ Alaming 23 [ virual slave
i
31
92 8 [ Batching 24 [ Session limits
32 9 [ Process control 25 [ Serial communications
95 In 2% [~ Networking
1 [ Auditng 27 [ Plant
12 [~ Flow cutoffs = .
13 [ Troubleshooting 29 [ Operatorlist :l M
=] 0 [ Reset
16 [~ Enron access 31 [ Administrator
—Result
Cancel
- Done
6 Select the privileges In this example, we’'ll assign the Meter Proving privilege to this
that you want to operator.
assign to this e T e B
operator. SE— n Deteults
Nur:ber ?ETFC) [= 16 [ Logdownload commit
7 |(backpla 1 [~ Scrachpad 17 [ Logging
3 |Defaultdy m =
150 3 [ Analysis 19 [ Tagging
4 bda 20 [ Measurement
Instrumentation 22 [ Archiving resets
7 Alaming 23 [ Virual slave
& [ Batching 24 [ Session limits
9 [ Process control 25 [ Serial communications
= 26 [ MNetworking
11 [ Auditing 27 [ Plant
12 [ Flow cutoffs =
13 [ Troubleshoating 29 [ Operator list foivelinilenes
[N 30 [ Reset
15 [~ Enronaccess 3 [ Administrator
—Result
Commlink Cancel
T Done
7 Click OK to close the
Privileges dialog.
8 Add any inherited See Adding Inherited Roles below.
roles to the operator.
9 Add password This is a password supplied by an administrator that logs in an
operator under his or her ID. It is any number between 0 and 65535.
Value 0 should be avoided except in exceptional cases.
Update password If the password is changed, check this box to write the updated
password to the database.
10 Click OK. This saves the Operator record.
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Adding inherited roles
+

1 Click within the Inherited Roles field to open the Inherited Roles dialog box.

f@} Operator Database Management

Operators

]

MNurnber| Tag

Lk| Pri

1 |[EAFQ)

a00

2 (backplane)

ool

3 DefaultAdmin

130

&i{* Add new oper,

Number m
Tag W
Name W
Frivileges ,FI]I].
FPassword ’_"-

Click the box

—Result

dd ng

Commlink is open

_—
;E:- Inherited Rol.. 2%

Faole #1
Faole #2
Role #3
Fole #4
Fiole #5
Faole #6
Faole #7
Role #G

I L A

Fole #3

Faole #10
Fole #11
Fole#12
Role#13
Faole #14
Fole #15
Fiole #18

[ i i e .

Ok | Cancel

L]

Authorization Defaults

0oooh

o
L

J Resolve Privileges

Done

This dialog lists roles (containing associated privileges) that may be assigned to an
operator. For example, Role #2 contains troubleshooting privileges. If you select this
role, all privileges associated with this role are assigned to this operator.

Note: Privileges assigned to different roles are defined using the Roles tab functionality. For information on

defining roles, see page 24.
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[ Operator Database Management

—_—
[ inherited Rol..__ <
Operators | D
MNumber| Tag |Lk\ Pris
T EAFD | om Role #1
2 |(backplans) 1 [ Role#2
3 |Defsulthdmin & edit operator FoeF
130 — 1
145 |DavidCote numper [ 14| | 3 [ Poled
4 [ Role#s
Tag D 5 [~ Role#s
Name Davi 6 [ Role#?
7 [ Role#s
Privileges [0000
Fassword & [ Role#a
9 [ Rale#10
(Click the box 10 [ Raole #11
|: 11 [~ FRole#iz
12 [ Role#13
13 [ Role#14
14 [~ Role#15
15 [ Role #16
~Result——
R =

Autharization Defaults

000k

J

ssWord

"

ancel

J Resolve Privileges

Done

2 Select the inherited role and click OK.
Once complete, the operator has the privileges originally assigned, but also has any
privileges connected to the selected role.

The following shows an example of the originally assigned privilege (meter proving),
along with the other privileges that are a part of Role #2. You can view all current

operator privileges by:
Clicking on the Privileges field

Clicking on the RESOLVE PRIVILEGES button.

&Q,- Operator Database Management

<3|

solve Privileges |

Oper %’ Operator Resolved Privileges @ bn Defaults
MNumber|Tag
1 (EAFC) [= [ Log download commit
i ([l;afcthl:cﬂj [ Scratg— [+ Logging
e I -
145 |DavidCotg [= privilege [ Tagging
= [~ Measurement
[+ Meter proving [ Contract
[ Instumentation [ Archiving resets
[T Alamming [ wirualslave
All other privileges from
[ Baching inherited role (red) limits
[~ Process contral ommunications
= b e pETTking
[+ Auditing [~ Plant
[ Flow cutoffs ™
[ Troubleshooting [+ Operator list
[ [ Reset
[ Enron access [~ Administrator
—Result
Succe
11

Done ‘

ProSoft Technology, Inc.

Page 20 of 293



MVI56E-AFC / MVIBOE-AFC ¢ Enhanced Liquid and Gas Flow Computer

ControlLogix® and CompactLogix™

Configuring an Operator Database
Reference Guide

Locking out an Operator

To lock out an operator, select the LOCKED ouUT check box when adding or editing the

operator.

-
> Add new operator

&3

Nurnber 145 [v Locked out

Tag |Local

Name |

Password | * v

Privileges |EIEIDUIJDIJUh Inherited roles IIJDIJUh

Between 0 and 30 characters

Cancel

A

Editing an Operator

&

From the Operator Database Management page....

1 Click the Operator tab.
2 Highlight the operator’s record.

3 Click the EDIT button.

4 Make the appropriate changes or updates.

5 Click OK when done.

ProSoft Technology, Inc.
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Deleting an Operator

From the Operator Database Management page....

1 Click on the Operator tab.

2 Highlight the operator’s record.

3 Click the DELETE button.

4 Click YEs at the confirmation prompt.

Generating an Operator Report

1 From within the Operator Database Management page...
2 Click on the OPERATOR tab.

3 Click on the REPORT button.

4 Name your file and specify a directory.

5 Click OK.
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2.2 Roles Tab

%f Operator Database Management @I
Operatars T Roles T Authorization Defaults
MNumber| Tag Lk | Privileges Foles |Name
80 |Role#l 00000000k 0000k
1 Fuole #2 00000000k 0000k
82 |Role#3 00000000k 0000k
83 |Role#d 00000000k 0000k
G4 |Role#b 00000000k 0000k
85 |Role#6 00000000k 0000k
86 |Role#7 00000000k 0000k
87 |Role#B 00000000k 0000h
88 |Role#3 00000000k 0000k
89  [Role#l0 00000000k 0000k
90 |Role #11 00000000k 0000h
a1 Raole#12 00000000k 0000k
92 |Role#l3 00000000k 0000k
93 |Raole#l4 00000000k 0000h
94  |Role#15 00000000k 0000k
95 |Role#lb 00000000k 0000k
sl Select region of operator database for editing.
Success
Done ‘

The Roles tab allows you to specify different role types. Roles provide a means of

encapsulating groups of privileges. For example, perhaps you want to assign a role to an
operator that deals with logging data. This operator might have a role of Full Log
Retrieval. The Full Log Retrieval role may contain the following privileges: Enron access,
Log download commit, logging, and operator list.

Parameter Description

Number Indicates the number of the role.

Tag Specifies the role tag.

Lk Specifies if this role is locked out. If Locked out is selected, privileges within
this role are not inherited.

Privileges Indicates privileges encompassed in the role.

Role Specifies inherited roles.

Name Specifies the name of the role.
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2.2.1 About Inherited roles

Inherited roles contain additional privileges assigned to an operator. For example, when
an administrator sets up an operator, they are assigned privileges which are assigned to

roles.

Each role is defined by the privileges the role contains. If an operator’s basic role is
logging, the privileges associated with logging are shown in the operator’s record. The
administrator has the option of assigning additional inherited roles which he or she
chooses to assign to the operator. All privileges that are part of these roles are now
operator privileges.

2.2.2 About Resolving Privileges

The Operators tab contains a button labeled RESOLVE PRIVILEGES. When an operator is
selected and this button is clicked, all privileges (including inherited role privileges) are
shown as selected.

2.2.3 Adding a Role

o+

1 From within the Operator Database Management page, click on the Roles tab.

%- Operator Database Management

el

Operators

Roles

Authorization Defaults

MNumber| Tag

Lk

Privileges

Faoles

hName

Fole #1

20015000k

0000k

FullLogRetrigval

Fale #2

00000000k

0000h

Faole #3

00000000h

0000h

Fole #4

00000000k

0000k

Fale #5

00000000h

0000h

Ruole #6

00000000k

0000k

Fole #7

00000000k

0000k

Faole #8

00000000h

0000h

Fole #9

00000000k

0000k

Pole #10

00000000k

0000k

Faole #11

00000000h

0000h

Fole #12

00000000k

0000k

Pole #13

00000000k

0000k

Faole #14

00000000h

0000h

Fole #15

00000000k

0000k

Pole #16

00000000k

0000k

FResolve Privileges

—Result

Commlink is open

Edit the selected role.

Done
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2 Highlight an available role number and click the EDIT button. The Edit Role dialog

opens.

[=]

%& Operator Database Management
Operators T Roles T Authorization Defaults
MNumber [Tag Lk| Privileges Foles |MName
80 |Role# 20018000h | 0000k |FullLogRetriewval
81 Role #2 00000000k 0000k
g2 Role #3 00000000k 0000k
83 Role #4
54 |Role ¢5) B+ Editrole S
g5 Fuole #6
36 |Role #7| | Number 81 [™ Locked owt
g7 Fuole #5
58 roesal | 729 |Role #2
83 |Role# MNamme ‘
30 |Role#
N [Role 1| privileges [00000000R Inherited roles 000K
92 Role #1
93 |Role #1{| [Lock out this role.
94 Role #1
45 Role #1
0K Cancel
| Edit Resolve Privileges
—Result

Commlink is open

Edit the selected role.

Done ‘

3 Enter a Name for this role.

%E:o Edit role

MNumber

Tag

o

[ Locked out

|Rale #2

]Troubleshooting _)

Frivileges |00000000k

Inherited rales {0000k

Between 0 and 30 characters

OK

‘ Cancel ‘
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4 Click inside the PRIVILEGES field to open the Privileges dialog.

8 operat = 7 " =]
#&& Privileges P
Authorization Defaults
MNumbe
80 I 16 [ Log download commit
81 1 [~ Scratchpad 17 [ Logging
& r r
EE] ]
04 3 [ Analysis 19 [ Tagging
85 4 [T Meterfactor 20 [~ Measurement
i 5 [ Meterproving 21 [ Contract
67
= 6 [ Instumentation 22 | Archiving resets
89 7 [ Alarming 23 [ Vitual slave
90
E)l
92 8 [ Batching 24 [ Sessionlimits
gj 9 [ Process control 25 [ Serial communications
a5 I 26 [ Networking
11 [ Auditing 27 [ Plant
12 [ Flow cutoffs = L
Resolve Privileges
13 [ Troubleshooting 29 [ Operatorlist
- i0 [T Reset
15 [ Enronaccess 31 [ Administrator
— Result
- Done

5 Select the privileges that are to be associated with this role by clicking each
associated box. For example, privileges within this role might include
troubleshooting, auditing, reset, or logging.

{:&aOperatorDatabas - [ 52 | ==
k& Privileges
Opi n Defaults
MNumber| Tag .
50 |Fole#1 — 16 [ Logdownload commit
% |Role#2 1 [T Scratchpad 17 [v Logging
82  |Role#3 — r
83 Rale #4
51 |Foio#5 3 [ Analysis 19 [~ Tagging
85 |Role #5 4 [ Meterfactor 20 [ Measurement
96 |Rale#7 5 [ Meterproving 21 [ Contact
87 Rale #8
B Instrumentation 22 Archiving resets
89 |Role#S r L 3
49 |Rale# 7 [ Aaming 23 [ Vidual slave
90 |Rale #11
Ell Fuole #12
92 |Role #1 8 [ Batching 24 [ Session limits
93 |Role#14 9 [~ Process control 25 [ Serial communicetions
94 Fuole #15 .
% [Folm#l — 26 [ Metworking
11 [+ Auditing 27 [ Plant
12 [ Flow cutoffs r
13 [¥ Troubleshooting 29 [ Operatorlist |solve Privileges
I 30 v Reset
15 [ Enronaccess 31 [ Administrator
—Result
Commlink Cancel
T Done

6 Click OK.

7 At the Edit role dialog, click OK again. The selected privileges are now associated
with this role.
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Privilege Definitions

Each privilege listed in the Privileges dialog provides access to a number of
configuration points. For example, an operator must have the Alarming privilege in order
to change values of the alarm threshold hi, alarm threshold lo, enable alarm threshold lo,
and enable alarm threshold lo configuration points. The following table lists the available
privileges and associated configuration points:

Privilege

Configuration points

Password not required

Session access attributes (for logging in)
Open archive record select
Operator Database (for changing your own password)

Scratch Pad

Scratch Pad

Analysis

Molar Fraction Analysis

Meter Factor

Meter/K Factor Curve

Meter Proving

Meter Number Requested
Requested Interpolation point
Auto-accept prove
Auto-continue run

Apply MF change to all streams
Apply MF change to full curve
Apply new meter factor
Enable prove

Accept prove

Reject prove

Run start

Run complete

Run cancel

Run delete

Pass complete

Pause prove

Select runs

Abort prove

Instrumentation

Process input calibration mode
Static pressure absolute
Transmitter range, lo
Transmitter range, hi

Operating range, lo

Operating range, hi

MVT transmitter linkage

Orifice plate measured temp
Orifice plate measured diameter
Orifice plate temp expansion coefficient
Transmitter calibration

Alarming

Sample period limit

Alarming: require manual acknowledge

Alarming: disallow pre-acknowledge

Alarming: acknowledge action sealable

Alarming: acknowledge to resume normal operation
Disable pulse-count sample rate alarm

Alarm threshold, lo

Alarm threshold, hi

Enable alarm threshold, lo

Enable alarm threshold, hi
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Privilege Configuration points
= Disable sample rate alarm

Batching = Reset resettable accumulators
=  Post archives

Process & Control = Active stream select

=  Analysis is process input

= Density input is densitometer frequency
=  Calibration mediated by PLC

=  Backplane return select, process input
=  Backplane return select, analysis

= Max total runs before abort

= Max seconds per run

Auditing =  Measurement configuration changed
=  Audit meter number, requested
= Audit scan-down counter

Flow Cutoffs =  Low pulse flow threshold
=  Primary input flow threshold

Troubleshooting = Clear all checksum alarms
=  Checksum alarms, site and prover
=  Acknowledge meter alarms

=  Acknowledge process input alarms

Checksum alarms, stream

Enron access = Enron log file download, acknowledge, requires also “log
download” privilege (next)
= Enron log file download, acknowledge
=  Enron access

Log download =  Enron log file download, acknowledge (acknowledge requires
also “log download” privilege (next
= Alarm log download
= Eventlog download

Logging = Eventlog lockable
= Flow average floats (user-specified)
=  Arbitrary event-logged items

Site name
Project name
Meter tag
Prover tag

Tagging

Measurement Barometric pressure, US
Barometric pressure

US Units (else SI)

Liquid density select

Product group

Units configuration

Ignore default flowing density
Density correction

Hydrometer correction
Temperature correction
Pressure correction

Vapor pressure (TP-15)
Density correction for pressure
Indicated volume (else gross)
Strict MPMS 11.2M

Net energy

Resettable accumulator select
Normalization total error tolerance
Map of selected components
Accumulator rollovers
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Privilege

Configuration points

Master pulse count rollover
Reference conditions

Physical device (algorithm changes within the same hardware)

Meter factor full precision
Interpolate K-factor

Default relative density (gas)
Viscosity

Isentropic exponent

Default Fpv

K/meter factor

Default energy content
Default reference density (liquid)
Default vapor pressure
Water salinity

Default CTL

Default CPL

Shrinkage factor
Pre-calculated alpha
Measurement system, Density units
Average meter factor method
Mass proving

Full-precision calculations
Runs per prove

Passes per run

Min pulses per run * 1000
Prover reference conditions
Meter factor precision
Variation limits

MASC EOS table entries

Contract

End-of-period settings

Archiving and Resets

Resettable accumulator options
Archive configuration

Virtual Slave

Pass-thru
Virtual slave location
Virtual slave mapping

Session Limits

Session timeout

Serial Communications

Modbus slave address, primary
Modbus slave address, virtual
Serial port descriptors

Networking

Network configuration

Plant

Linear meter (else differential)

Flow rate integration (else standard)
Downstream static pressure

Taps

Meter enable

Densitometer configuration

Pulse input rollover

Physical device

Meter tube measurement temperature
Meter tube measured diameter

Meter tube temp expansion coefficient
V-Cone/Wedge discharge coefficient
Device identification

Nominal K-factor

Stream enable

Stream product description

Prover type, Master meter number
Dual transmitters, temperature
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Privilege

Configuration points

Dual transmitters, pressure
Input meter density

Input prover density
Return leg count is round trip
Prover is double-walled
External switch bar

Prover size characteristics
Input format codes

Pulse interpolation ratio
Flow tube linear alpha
Switch bar linear alpha
Calibrated prover volume
Flow tube inside diameter
Flow tube wall thickness

Flow tube modulus of elasticity

Device identification

Operator List

Operator database (list only of some detail only)

Reset

FW product code, group (cold start)

FW product code, item (restore default administrator access

Administrator

Operator database (full access)
Communications authorization defaults
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2.2.4 Editing a Role Privilege

7

You can change role privileges, including the name of the role.

1 Ensure that you are connected to the module.

2 Navigate to On-line > Operator Database > Roles tab.

3 Click on the role that you want to edit and then click on the EDIT button.

5‘5} Operator Database Management @
COperatars T Roles Authorization Defaults
MNumber| Tag Lk| Privileges Roles |Mame
80 |Role#1 20018000k 0000k | FullLogRetriesal
81 Role #2 40022800k 0001h [Troubleshooting

82 |Role#3 00000000k 0000k
83  |Role#d 00000000k 0000k
84 |Role#5 00000000k 0000k
85 |Role# 00000000k 0000k
86 |Role#7 00000000k 0000k
87 |Role#d 00000000k 0000k
83 |Role+#3 00000000k 0000k
89 |Role#10 00000000k 0000k
30 |Role#11 00000000k 0000k
91 Fole #12 00000000k 0000k
92  |Role#13 00000000k 0000k
93 |Role#14 00000000k 0000k
34 |Role#15 00000000k 0000k
395 |Role#16 00000000k 0000k

Edit Resolve Privileges

.
\{ Select the
role you
passult i Select (highlight) any row to edit it. Click a bitmap to show de ;r?éjlé)“il?n
here ‘

This opens the Edit role dialog.

&f} Edit role

Mumber a1

[ Locked out

Tag |Role #2

MName |TrDubIeshDDting

Ptivileges |40022800h

Inherited roles  |000ThH

Click the box or press any key to edit.

0K | Cancel

ProSoft Technology, Inc.

Page 31 of 293



MVI56E-AFC / MVIBOE-AFC ¢ Enhanced Liquid and Gas Flow Computer
ControlLogix® and CompactLogix™

Configuring an Operator Database

Reference Guide

4 Click in the appropriate fields to edit this role.

To exclude this role from being inherited, click the LOCKED OUT box.
To change the name of the role, click within the NAME field and make the
required change
o To change privileges associated with this role, click within the PRIVILEGES field to
display privileges. Select or de-select privileges for this role and click OK.
o To change inherited roles, click within the INHERITED ROLES field to display roles
that should be inherited. Click OK when done.

5 When you are finished, click OK on the Edit role dialog.

2.3  Authorization Defaults Tab

In order to achieve compatible operation with third-party device communication drivers
such as Cygnet and Autosol, communication authorization defaults may be configured
individually for each AFC module’s network server and serial port to allow or restrict data
access without requiring a login. Authorization defaults allow to you specify default
operator numbers and privilege waivers for each communication channel. In addition to
selecting the privilege waiver, you should also select PASSWORD NOT REQUIRED for this

connection.
%' Operator Database Management @
Operators T Roles T Authorization Defaults
Comrmunications channel Default operator number Privilege
st — Select region of operator database for editing.
Commlink is open
Done

Parameter Description

Communications The communications channel to specify a default operator number or
channel privilege waivers.

Default operator number

The operator that is to be logged in automatically upon establishment of
a new connection over the communications channel.

Privilege

Privileges specified for this user over the specified communications

channel. “No password required” is to be set as for a privilege waiver.
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1 Click within the PRIVILEGE WAIVER field to view Privilege waivers.

%’f Operator Database Managemg

COperators

Communicatio
MNetwork serve
MNetwork sene
MNetwark serve
MNetwork sene
Serial port 1

Serial pont 2

a

—Result

% Privilege Waivers | 28 |

0 [ Password notrequired 16 [ Logdownload commit
1 [ Soraichpad 17 [ Logging

M M
3 [ Analysis 19 [T Tagging
4 [ Meterfactor 20 [ Measurement
5 [ Meterproving 21 [ Contract
6 [ Instumentation 22 [ Archiving resets
7 [ Alaming 23 [ vinual slave
8 | Batching 24 [ Sessionlimits
9 [ Process control 28 [ Serial communications

| 26 [ Metworking
11 [ Auditing 27 [ Plant
12 [ Flow cutofts I
13 [ Troubleshooting 29 [ Operatorlist

F M [ Feset
16 [ Enronaccess 31 [ Administretar

Cancel

Commlink is open

Chickthe box or press any key to edit.

Done ‘

2 Select the privileges to be assigned to a user to a specified communications channel.

3 Click OK.

4 Click DoNE from the main screen.
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3 EAFC Manager Menus

This section provides an overview of the EAFC Manager menus.

Note: This guide applies to the MVI5S6E-AFC and the MVIG9E-AFC modules. Configuration between the two
modules is generally identical. However, this guide uses examples of configuration using both modules. The
information is the same for both modules and differences are called out where applicable.

3.1 File Menu

Menu ltem Description
New Creates a new project.
;E:- EAFC Manager - [EAFC56-16(4):4.06] (new file) (changed)
File Project On-line Communications Window Help
New > MVIS6E-AFC > MVIS6E-AFC, 16 meters (v 4.06) s
Load .. MVIB9E-AFC > MVIS6E-AFC, 16 meters (v 4.05)
Save MVISEE-AFC, 16 meters (v 4.04)
Save As ... MVIS6E-AFC, 16 meters (v 4.03)
Print Report ... MVIS6E-AFC, 16 meters (v 4.02)
Reset MVIS6E-AFC, 16 meters (v 4.01)
Preferences MVI56E-AFC, 16 meters (v 4.00)
Exit
Load Allows you to select an existing project for loading in order to edit or use the file.
Save Saves a project file.
Save As Names and saves a project file.
Print Report Allows you to select print components and then print a report. Select the options

(info) that you want to print and then click Print.

h‘ Print Configuration @

[~ Coverpags

| Site configuration

[~ Netwark configuration

Meters configuration

1 s ] [~13
2 [T B [T [ 14
3 [z 1 [ 18
Ma "8 [ 12 I8
[ Prover configuration

[ Wirtual slave remapping

Clear All | Select All |

Cancel | Print
Reset Resets the configuration file.
Preferences Launches the Preferences page for editing.
Exit Exits the File menu.
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Project Menu

See the following table for descriptions of each menu item.

Menu Item

Description

Site Configuration

Launches the Site Configuration page for editing.

See Configuring Site Parameters in the MVI56E-AFC Setup & Configuration
Guide.

Meter Launches the Meter Configuration page for editing.

Configuration See Configuring Meter Parameters in the MVIS6E-AFC Setup &
Configuration Guide.

Prover Launches the Prover Configuration page for editing.

Configuration See page 90 in this manual for more details.

Download project

Allows you to download the current project.

Upload project

Allows you to upload an existing project. You can later use the project to load
to your current module.

Change Module
Type

Allows you to change the type of module. For example, use a different
firmware version. You must close all windows of the current project before
using this option.

Modbus
Dictionary

Opens the 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.
ﬁ'ﬁ} Modbus Dictionary

Source Configuration

® Local

[E=H Nl ==
ME‘ [~ Showbits
j ’7 Search §D|

Dictionary Section
C Ondline | | [an

Bank & Reg |Datum Type Description

Unsigned int Firmware product code, group

Unsigned byte |Firmware product code, group: platform
Unsigned byte |Firmware product code, group: application class
Unsigned int Firmware product code, item

Unsigned byte | Firmware product code, item: nurnber of strearms
Unsigned byte | Firmwars product code, iterm: number of meters
Unsigned int Firmware varsion number

Unsigned byte | Firmwars varsion number: minar version number
Unsigned byte | Firmwars varsion number: major version nurmber
Unsigned int Firrware revision number

Unsigned long | Serial number

Bitrnag Site status (hasic)

Bitrnag Extended site status

Unsigned byte | Zero (primary slave); Primary slave address (virual slave)
10+  |Unsignedlang |Wallclock (Unix-epoch)

12 Unsignedint _ |Wallclock vear

13 Unsignedint  |WWallclock month

14 Unsignedint  |WWallclock, day

15 Unsignedint  |Wallclock hour

16 Unsignedint  |WWallclack minute

17 Unsignedint  |Wallclock second -

m| »

x|

=|r

=|r

Hlo|of pluwmfmep|R = o] ofo

=

z|z|z|z| =z ===z ===z === x| x| x|x
Co o o o oo ot B B A e B B

‘Select "Local® to show points for your open configuration (AFC file).
Select "On-line” to show points for the configuration of your connected module.

‘ Close
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3.3 On-Line Menu

@ EAFL Manager - [ESFLYb-Lh(#)4.05] (hew Tile) (chang
File  Project Cormunications  Window F

Creerall Monitor .

Ieter Monitar ..,

Audit Scan ..

Archive ..

Event Log ..

Alarm Log ..

Transmitter Calibration ...

Orifice Plate Change ..,

Ieter Proving ..

Cperator Database ...

Checksum &larms ..,

Metwork Status ..,

Menu Item Description
Overall Monitor Displays the Overall Monitor page which provides you with overall monitor status and
configuration. You can log and print this information.

%f Overall Monitor @

Site Name [AFC Flow Station | Project [MvISEE-AFC

Select Meter wwallclack
et left
el Meter Tag & Active Strm
Polling—— Totalizer - Gross

Read @ Manual Totalizer - Grs std / clean oil
O Auta

Totalizer - MNet
Update time (sec) D

Totalizer - Energy G.

kg

Vs
m
O
Totalizer - Mass _kg

Flow rate - Gross mith

Flow rate - Grs std / clean oil

O
Flow rate - Met _ m3th
Flow rate - Energy _GJ/h
Flow rate - Mass _ kgfh
Temperature _ °C
Resuli————— Fressure _ e
Success Diff pres / Flow rate / Frag _ KPa.

Flowing density

‘Water content

F’he meter shown in the left panel, between 1 and 15.

anse‘ Print | Log ‘

Meter Monitor Displays the Meter Monitor page. This page allows you to select a meter and read
configuration data as configured.
- Meter Monitor =
Site Name [EAFC Flow Station | Project
Meter Tag [MO1 | Asset Tag active Sueam [l

Select Meter

-- Scan counts [input, calc) _ wallclock

Meter number
Click Me Accurnulatars Density at BO°F (kg/m3]
r~ Polling Click Me Flow rates Corected density (ka/m3]

Click Me Process inputs Yapor pressure [psig)

Meter alaims Click He Vaolume corection factors

Read " Manual
L) —
Click Me Pulse counts Yapor pressure eror

Update time [sec) El

I - ooy (H2) Reference density enar
_ F.-factor [pul/USG) Temperature conection error
_ Meter factor Pressure cormection ermor
rResult————
Commlink is
unavailable
The meter being monitored. between 1 and 16.
Close ‘ |

See page 115 for details.
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Menu Item Description
Audit Scan i Meter Audit Scan ==

Site Name [EAFC Flow Station | Project [MVISGE-AFC
Meter Tag |MI]1 ‘ Asset Tag METER 1 Achive Stream -

polecieler ﬂ _ wallclock at audit start
teter number
- - Audit scan counters, up-/down-
Select Audit _ Barometiic pressure (kPaa)
MNumber of
Hmoer el seans “ _ Shrinkage factor

Read Meter Factor Linearization

Result——————————— Mo Meter factor Flaw rate

o

0

Mo W =

IThe meter selected. between 1 and 16
ol | | | To read audits, select a meter and number of audits,
=lose then click Read.

Meter Archive Opens the Meter Archive page. Select a meter, archive file, and age range. Click
Add. See page 218 for details.

Meter Archive ==

Site Name: [EAFC Flow Station | Proiect [MVISGE-AFT

Meter Tag MO1 Agset Tag METER 1 Disabled
Select Meter Select Result
= =
Meter [T | | @ Doy € touy  Aees [ 0 [@d 0 [ 0 [ Add | Aemove | ’V Not Connected ‘
IV = [N ’V Dasly fil: O cumrert, 1 1017 local,

Description \ Age A
losing tmestar
pecial archivables tems. daly, cumulative meter active sheams
pecial archivable tems. daly, meler status and active sieam
pecial archivable tems. daly, Howing period [seconds]

pecial archivable tems. daiy. period duration [seconds)
Acoumulator, archive period, daly. totalzer [net) (USG]
Accumulator, archive period, daly, residue (nef) (USG]

eter alam
ocess inpul, 503l
ocess inpul, 503l

loat, pulse frequency (Hz)

loat, temperature °F)

racess input, scaled float, pressure (psig)

rocess input, scaled Aoat, density lka/m3)]

rocess input, scaled foat, water content (%)

API 2540, Density at reference (ka/m3)

API 2540, Temperature and pressure canecion factor, CTPL
Ktactor [pul/USG]

=
=
=
=

Meter factor
pulse count, archive reset, daiy
Curent pulse count
Special-archivabie N accumulator, cunrent, mass [Ib] -

[The meter selected, between 1 and 16. To read archives, select meter, archive file, and age range, then click Add. ‘

Connect | Upd Current

UgdaleAII| Clear ‘ Log ‘ Print | Plot ‘ Close ‘

You can select an archive and click the Upd Current button to update the currently
selected archive or click Update All to update all archives.
2 Meter Archive =

Site Name [AFC Flow Station Project [MVISEE-AFC | Meter Tag [M02 Disabled

Select Meter Select Archives Result

= -
Mieter [ 5| | | @ Daiy © Houry  Ages [ 0 (@ [ 0 & Add | Bomov | Success
il fie: 0 cursit 1 1 10Tacal, 17 95 sdended

Desciption’, Age
Closing timestamg

Curent

Special archivable fems, daily. cumulaive meter aciive stsams
Special archable tems, daily, meter staus
Spaciel srchivable tems. daly. flowing perio
Special archrable fems. daily. penod dursii
Accumulator, archive claiy, totalizer (nef (m3)
Accurmlator. archive period. daily. resicus {nef) (m3)
WMeter slarms
Process input scaled floal, diferental pressurs (kPa)
Frocess input scaled float temperanire ()
edfloal pres:

AGA B Relative density si reference
[AGAB.C afreference
|AGA B Compressibilty. fowing
AGA B, Fpv

AGA 3 Pressure exension

AlGA 3. Coefficient of discharge. Cd

AGA 5, Expansion fadior, ¥

<not used?

<not used>

Soeciel-archivable NF accumulsior, current mass (ka)

JRead or refresh the selected meler's archive-inpragrass.

Copnect | Upd Current uEmueAn| Clear ‘ Log Print Plog Close

Event Log Click to display the event log.
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Menu ltem Description
&- Event Log @
Site name [AFC Flow Station | Project MvISEE-AFC |
Set Up Session Event Log Status
First event II% [” Manual selection Wallclock _
2
Lastevent+1 Event count: 1 Next event o be wriien -
Download MNext event to be downloaded —
Acknowdedgement methad @ Brief  erbose Events lost |
Ewvents notyet downloaded —
Evenll 1D tag |DEEEf\p(iDH | Timestamp ‘ Old value | Mew valug ‘ Opr\D‘
Result Learn how many events have not been logged yet. After this. click Download to read all of those
H Success | events._
—Save Session Data — Exit 5 i Step 2: "D load" to fetch all sel d
events.
‘ ‘ Abandon ‘ Close
Click Poll, then click Download to view events.
%— Event Log @
Site name [AFC Flow Station | Project MVISEE-AFC |
SetUp Session —Ewvent Log Status
First event [ Manual selection Wallclock _
Mext eventta be writen
Last ewvent + 1 Ewvent count 3
Mext eventta be downloaded “
Acknowledgement method @ Brief " Verbose Events lost
Session Open “
Ewents notyet downloaded
Event IDtag Description Timestarmp Qld valug MNew value QprD
0] 00000001h |Firmware version change <clock not set> 0.00.000 4.02.000 1
1/ 10000002h |Power-up <clock not set> <clock nat set 1
2| 10000002h |Power-up <clock not set> <clock nat set> 1
- Result Details of downloaded events.
Success ‘
—Save Session Data —Exit S Step 3: "Log" or "Print" to save downloaded
events.
Log Print Abandon o
Close
Click Log to log the file then click the Commit button. Then click Print. See page 48
for more details.
Alarm Log Click to display the alarm log.
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Menu Item Description
& Alarm Log
Site name ‘AFC Flow Station Project MVISEE-AFC ‘
~Alarm Log Status
‘ Poll | Frecem | 9 T wallclock ]
- e IR
nowledgement method € C Alarms lost -
Alarme notyet downloaded -
NarmI 1D tag }Desmpmnn I Timestemp } D\tarms} Newalms} Rawvalus | Sanevalue
Resut —————————— [Leam how many alarms have not been logged yet. After this, click Download to read all of those alamms.
Save Session Data —Exit Sessii Step 1: "Poll" to fetch alarm log status and prepare to set up session.
o | | o | e
Click Poll and then click Download to view the alarm log.
Click Log to save the file and then click Commit. See page 73 for more details.
Transmitter Click to view the transmitter calibration page. See page 77 in this manual for more
Calibration details.
§i Transmitter Calibration =

Select transmitter

Select calibration file
(6}

Action

Applid:

7= | =

applie

Result

Read the tansmitter list from the Module

’7 Commlink is unavailable

Orifice Plate
Change

Click to perform Orifice plate change.

$ Orifice Plate Change =

 Select Meter

e [1 & Tea
Asset |METER 1

Turbine

Changing plate under How?
[ " Yes  No

r Freeze process input

| Commlink is unavailable ‘

Eoﬂnect‘ Ok ‘ LCancel | ‘
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Menu ltem Description
Meter Proving Click to view the Meter Proving page. See page 95 in this manual for more details.
Operator Click to view the Operator Database Management page. See page 13 in this manual
Database for more details.
Checksum Click to view Checksum Alarms page. See page 123 in this manual for more details.
Alarms
Network Status Click to view the Network Status page. See Network Status in this manual for more
details.

3.4 Communications Menu

Comtmunications | Window Help

Local Port Settings ...

Login Module ...

Change Passwaord ...
Disconnect Module

Modbus Master ...

Dowernload FlowCal CEX Files ...

These options allow you to make port settings, login, change passwords, and disconnect
the module. Additionally, the Modbus Master option allows you to view holding register
locations and if EAFC Export Utility is installed, the download FlowCal CFX files option
will be available to launch the EAFC Export Utility software from within EAFC Manager..
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4  Changing Passwords

The administrator assigns an operator number and passwords during initial setup and
configuration. However, you can change your operator password at any time. You must
be logged in as an operator in order to change it.

To change your password, you must be logged in to perform the following steps:

1 Navigate to COMMUNICATIONS > CHANGE PASSWORD.

%‘E' EAFC Manager - [EAFCHI-12(4):4.05] (news file)

File  Project On-line Window Help
Local Port Settings ...
Login bodule ..
Change Password ...
Disconnect Module
hodbus Master ..
Dowenload FlowCal CRX Files .,

The Change Password dialog opens.

{3 change Password X
Operator #135
Davvid Cate
Old password |
MNew password

Confirm new password

[A number between 0 and 65535. |

0K Cancel

2 Enter the Old password.

3 Enter the New password.

4  Confirm the new password.

5 Click OK. The system displays a password changed message.

6 Click OK when complete.
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Notes:

¢ An operator cannot change his or her password to zero “0”.
If an operator is logged in as the “default operator” for the communication channel,
the password cannot be changed.

o An operator is logged in as “default” only if he or she has not explicitly logged in as
some operator. Explicitly logging in as an operator whose number happens to be the
default is not considered a “default” login.
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5

Viewing Site Status Information

i

Site configuration status information is located on the right-hand side of the Site
Configuration page. This information allows you to view:

Module serial number

Firmware version

Module configuration changes
PLC status

Site status

Active special-window sessions
Event log download sessions
Alarm log download sessions
Operator database sessions
Transmitter calibration sessions
Enron access

MASC EOS table entries

O O O O O O

-

§§!3.5 Site Configuration

fo] ® )

Site name EAFC Flow Statio

|

[MVI5BE-AFC
244

| Project name

Primary Modbus slave address

i

Yirtual Modbus slave address

]

[ [P

End-of-day hour
End-of-hour minute
10,325
0000k

Barometric pressure [(kPaa)
Site options

Pass-thiu: Max PLC window size

Pass-thru: Word region size

Pass-thru: Word region address

MHetwork | Senall | Senal 2

none> Configuration changed |
PLC status
Site status

none> Active specialwindow sessions )

N\

Senal number

Firrmweare version/revision number

Remapping

Poll Head Write

Special wnd

| GEE

UDT tag prehx

Pass-thru: Bit region size

Pass-thru: Bit region address

Result
Commlink is
unavailable

Between 1 and 60 characters.

Meters Prover

Done |
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Parameter

Description

Serial number

Displays the serial number of the AFC module.

Firmware Displays the firmware version of the AFC module.

version/revision

number

Configuration Indicates that changes have been made to the measurement configuration. If no

changed & Ack

Chg button

changes were made since the last acknowledgement, this field indicates <none>. If a

code exists, click within the field to view changes.

Note: The MVIG9E-AFC only handles up to 12 meters.

3‘ feasurernent Configuration Changed (site, prowver, & meter base) 2

Bits O 1) 2| 3 4 & B[ 7 8 9] 100 11 12/ 13| 14| 15

Prover

Site
Meter 1
Meter 2
Meter 3
Meter 4
Meter &
Meter &
Meter 7
Meter 8
Meter 3
Meter 10
Meter 11
Meter 12
Meter 13
Meter 14
Meter 15
Meter 16

WY Serial number
Wl Firmwvare version/revision number
> Configuration changed
PLC status
Site status
[+ Active special-window sessions
UDT tag prefis

Pazz-thru: Bit region size
Pazz-thru: Bit region address

Site options

i« Bagze ﬁlleam Close

pn.

Meters Prover

Result ——
Commlink is
unavailable

Done

Changes are represented by an “X” in a box which indicates the change. For
example, if box 4 is checked on the Meter 6 row, this indicates that the Meter Process
Input Ranges configuration was changed for meter #6.

As you click any box, the configuration item name appears at the bottom.

§\ Measurement Configuration Changed (site, prover, & meter base)

===

Bits o1 2 3 4 5 6 7 8 9 10 11 12| 13| 14| 15
Prover
Site

Meter 1
Meter 2
Meter 3
Meter 4
Meter &
Meter &
Meter 7
Meter 8
Meter 3
Meter 10
Meter 11
Meter 12
Meter 13
Meter 14
Meter 15
Meter 16

==,
qﬂelel process input scaling D(: Base © Stream Close

4“»

You can also select Stream and select a specific stream to view changes.
Use the Ack Chg button to acknowledge the changes. The grid is cleared when this

button is pressed.

PLC Status

This field displays the current status of the PLC.
0 = PLC online
1 =PLC offline
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Site Status

Opens when you click on the Site Status label.

% Site Status [23a]
B Site Configuration o || B[ &R
Site name |EAFC Fl [~ EAFC-BE[16.4] released
MVISEE-AFC ™ Checksum alarm .
244 Prirnary r ion/revision number
0 “irtual M r changed
o |- End-of-d ™ PLC halted, offine, or missing
il End-af-h I~ Measurement configuration changed
101.325 Barometr I Powerup Bl-window sessions
0000k Site optid [ Cold start By
] Pass-thn
0 Pass-thr r region size
0 Paszz-thr r region address
Network | Serial 1 [ witM switch locked Bl —
- 1 Commlink is
™ ‘Watchdog active unavailable
Poll Read
E
Read-only. -
Click the box or pre: r
E
Meters R Done

The Site Status dialog box provides information about the module status.

Indicator

Description

EAFC-56(16,4)
released

Latched when both Cold Start bit and PLC Offline bit first
become clear simultaneously, remaining so until any
subsequent cold start. While this bit remains clear, events
are not logged, allowing an initial configuration to be fully
completed without filling up the event log.

Checksum
Alarm

A checksum alarm indicates a checksum verification failure
during power-up. Non-volatile information is kept in non-
volatile RAM. It is partitioned into several blocks, each of
which contains a checksum, and when the information is
changed the checksum is updated also. During power-up,
the checksum is verified, and upon failure the alarm bit is
latched and the checksum corrected. Refer to Checksum
Alarms to verify the source of the alarm, and then clear it.

The alarm bit remains latched, even though subsequent
power cycles, until it is explicitly cleared from outside.

PLC halted,
offline, or
missing

Set while backplane communication is faulty, which typically
occurs when the PLC is switched to program mode. While
set, measurement does not occur. Upon resumption of
backplane communication, the module compensates for the
downtime by computing an accumulator increment in a
manner that depends on the meter type.

For differential (orifice) meters, and meters configured for
flow rate or pulse frequency integration, the first
measurement scan acquires a scan period equal to the
period of downtime as computed from the system timer,
hence periods of PLC downtime shorter than the rollover
period of the system timer causes no loss of product. For
linear (pulse count) meters, the first measurement scan
acquires a pulse increment equal to the difference between
the PLC-supplied pulse count of the current scan, and that
of the last scan before communication loss, hence periods of
PLC downtime shorter than the rollover period of the counter
module cause no loss of product.
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Parameter Description

Measurement Set when any bit in the measurement configuration changed

configuration registers is set.

changed

Power-up Set upon power-up, and cleared when the wallclock has
been set.

Cold start Upon power-up, the module's non-volatile memory is
checked for validity, confirming that certain known values
are present in their proper locations. If the contents of the
memory are invalid, the memory is initialized with a default
configuration and the bit is set. The bit remains set, even
though subsequent power cycles, until at least one meter is
enabled at which time the bit is cleared.

The cold start status is easily identified when both NVRam-
board LEDs (OK and ERR) are illuminated.

W&M switch Indicates whether the Weights & Measures Lock Switch is

locked locked or unlocked. Configuring changes to the flow

computer module are prevented by sliding the W&M Lock
switch to the Locked position.

Watchdog active

If set, then the application of the module’s firmware has
resumed responsibly for regularly scratching the hardware
watchdog. If the dog is not tickled frequently enough it will
bark, startling the machine into resetting and rebooting.
While online to the module, this bit should always be set.
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Parameter

Description

Active special-
window sessions

This field contains session information for:

= Eventlog download

=  Alarm log download

= Operator database

=  Transmitter calibration

=  Enron access

= MASC database management

Click in the Active special-window sessions field to display the Special-window

Sessions dialog.

To view information on each session, click inside the appropriate field.

-

s,
S

_m|E| 23‘1

Site name |EAF[Z Flow Station

MVIS6E-AFC ‘ Project name

244 Primary Modbus slave address

Virtual Modbus slave address

T
7]

End-of-day hour

_ Serial number

_ Firmweare version/revision number
Configuration changed
_ PLC status

(=2 ﬂ Active special-window sessions
_ UDT tag prefix

Site: status

%‘ Event log download

B

a End-of-haur minute 0000h
lLE =
[
D= Special window Active
D= Event log download m 0
D= Alatm log download m
N Operator database management m pping
| Transmitter calibration m
fal wnd
~{ Enron access m J
A -
el MASC EOS table entries [ 00h |
Click the box or press D
any key to view. e

Backplane active

Part 1 active

Port 2 active

=BV ER & BB EE

Network active
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6

6.1

Viewing Events

Event Log

An "event" is any occurrence that may affect the manner in which, or whether,
measurement is performed. Events may include:

Any change to a sealable parameter.

Power-up (product may have been lost during the power-down period).

A change in PLC operating mode (programming changes may alter measurement).
A download of the event log (for audit trail purposes).

The event-logging system is comprised of three components:

e The Event Log — This area of non-volatile memory is used for storage of the AFC
modules event history. Its contents are maintained by the AFC module. It is
structured as an array of 2000 20-byte event records (40000 bytes). It is not Modbus-
mapped, therefore, it cannot be directly accessed from outside of the AFC module.

e The Event Log Header — This block of non-volatile memory holds housekeeping
information used for management and maintenance of the event log. Its contents are
maintained by the AFC module. It is structured as an array of 10 Modbus input
registers, so it is readable from outside the AFC module.

e The Event Log Download Window and Access Protocol — A client application
retrieves logged events by using a specified communication protocol that addresses
the Event Log Download window located at Modbus holding register Ph65400. As
holding registers, this window is both readable and writable via Modbus, but the
protocol strictly limits the addresses, size, contents, and sequencing of Modbus
packets that access the window.

Events are recorded in the log as they occur. This log acts as a circular file. Each new
event record overwrites the oldest one, hence the log stores up to 2000 of the most
recent events. As each record is logged, the values in the header are updated to reflect
the new status of the log.

Auditors may require that the log be downloaded from time to time. During download,
events are read from the module and stored in a more permanent database. The events
are copied and archived and are then marked in the module as “downloaded”. If all
positions contain events that have not yet been downloaded, the log is full.
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6.2 Event Log Structures

The Event Log header contains status information for maintaining the Log:

Address Description

Pi28800 Number of records maximum (2000)

Pi28801 Next new record position ( 0 thru maximum -1)
Pi28802 Next new event number ( 0 thru 65535, wrapping to 0)
Pi28803 Oldest event number on file

Pi28804 Oldest event number on file not yet downloaded
Pi28805 Number of lost events

Pi28806 to Pi28809 [Reserved]

Each event record is an 10-word quantity laid out as five 32-bit items (big-endian):

Registers Contents
Oto1l Event Id Tag (page 49)
2t03 Timestamp of event

Seconds since the Unix epoch of 1970-01-01.00:00:00 UTC. The strict ISO
form of this value is “1970-01-01T00:00:00Z”, but our representation is a little
easier to read. This is called Unix style.

4t05 Old item value
For a Datum Point event, format depends on the "datum type" field of the
Event Id Tag.

6to7 New item value

For a Datum Point event, format depends on the "datum type" field of the
Event Id Tag.

8to9 Additional information
High-order word (word 8) Modbus address of relevant point
Low-order word (word 9): ID of the operator causing the event to be logged.

Each value is right-justified in its field and sign-extended if necessary.

6.3 EventID Tag
This 32-bit field has the following structure:

Bits N Meaning
31to 29 3 Event Class
0 = Special

1 = Site Datum Point

2 = Meter Datum Point

3 = Stream Datum Point

4 = Prover Datum Point

5 = [reserved]

6 = [reserved]

7 = Transmitter Calibration

For event Class 0, Special, bits 15 to 00 contain a value from the Special
Event tag list below. For event class 7, Transmitter Calibration, bits 22 — 00
have the interpretation given below. For other event classes and bit ranges,
all bits have the interpretation given here.

28 1 PLC offline
This bit may be set for any event class.
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Bits N Meaning
271023 5 1 = based meter number (1 to 16)

This field contains the meter number for these event classes:
2 = Meter Datum Point

3 = Stream Datum Point

7 = Transmitter Calibration (meter transmitters)

This field is always 0 for these event classes:

1 = Site Datum Point

= Prover Datum Point

7 = Transmitter Calibration

This field may also be set for event Class 0, Special. See details below.

2210 16 7 1 = based Stream number, per meter (1 to 16) or global (1 to 64).

This field contains the per meter stream number for these Event Classes:
3 = Stream Datum Point

This field is always 0 for these Event Classes:

1 = Site Datum Point

2 = Meter Datum Point

4 = Prover Datum Point

This field may also be set for Even Class 0, Special. See details below.

15 to 12 4 Value Mnemonic Format
0 Ubyt Unsigned byte
1 Usht Unsigned short integer
2 [reserved]
3 Ulng Unsigned long integer
4 Shyt Signed byte
5 Ssht Signed short integer
6 [reserved]
7 Sing Signed long integer
8 Bbyt Bitmap (up to 8 bits)
9 Bsht Bitmap (up to 16 bits)
10 Bm24 Bitmap (up to 24 bits)
11 Bing Bitmap (up to 32 bits)
12 Bool Boolean (value 0 or 1)
13 DiBy Dibyte (both high and low)
14 B466 Bitfield 4/6/6
15 Flot Floating point

11to 8 4 Group code

This value is one of the "measurement configuration changed" bit numbers.

7t04 4 Subgroup code

This value is the ordinal number (starting at 0) of the subgroup of
parameters in the specified group.
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Bits N Meaning
3to0 4 Subgroup item code

Since a parameter subgroup may contain more than one item, this value
identifies the particular item; items are numbered from 0.

Note: Some subgroups have item counts greater than 16, causing the item
code to overflow into the subgroup code. In such cases, the affected group
contains only a single subgroup (humbered 0).

These cases include:

= Stream group 3, Analysis mole fraction

= Prover group 7, Prover variation limits

6.4  Event-triggered Archives and Accumulator Resets

Each archive file (two for each meter) contains an Archive Options bitmap, and each
meter contains a Resettable Accumulator Options bitmap, whose configurations specify
the action to be scheduled (write archive and/or reset resettable accumulator(s)) when
an event occurs (daily or hourly period-end or most loggable events). Archives and
resets are scheduled only for enabled meters. The actions to be taken upon period-end
and those to be taken upon loggable events are configured separately.

Several archive/reset-triggering events can occur simultaneously or in quick succession.
In such cases, the archive or reset occurs only once (an archive is written only when
archivable data has been accumulated for at least one meter scan; additional resets of
already-reset accumulators have no effect).

Scheduled accumulator resets are performed at the top of the meter scan. This permits
their final values to be inspected/fetched/archived while the AFC module rotates its scan
among the other meters.

Scheduled archives are written at the top of the meter scan, at its bottom, or between
successive scans, depending on the nature of the triggering event. Archives written at
the top of the scan are written before any accumulator resets.

6.5 Period End Events

A period end event is detected by the wallclock. There are two such for each enabled
meter”

End of Hour - Occurs when the minute of the hour steps into the End of Hour Minute of
Meter Configuration if that point is enabled in the meter’s Control Options, or of Site
Configuration otherwise.

End of Day - Occurs when the minute of the day steps into the End of Day minute of
Meter Configuration if that point is enabled in the meter’s Control Options, or of Site
Configuration otherwise.
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A wallclock change that skips forward over an end of period minute will cause that
period-end to be missed, and a change that skips backward over that minute will cause
that period-end to be repeated, so wallclock adjustments should be performed at times
well removed from either end-of-period minutes.

Though a period end event is not recorded in the event log, it does cause archives and
resets to be scheduled for all enabled meters according to their configured period end
archive options. Archives and resets scheduled by period end are delayed in their action
until at least one meter scan has occurred after the event (the archive data accumulation
that takes place at the end of the meter scan also records the latest timestamp, so the
written archive then reflects the fact that the period end has occurred).

6.6 Loggable Events

The tables below provide full details of all events that are recorded in the Event Log.
For the Special Events (page 53):

Parameter Description

Tag Numeric value that identifies the event

Pr Event priority: “Hi” or “lo”

Rkv Effect on archives and accumulator resets (see next)
Description Lists:

The event name, identifying its triggering condition.
Contents and meaning of the old and new value fields.
Relevant additional information.

For the Datum Point (page 55, page 59) events:

Parameter Description

Grup Group code

Shgp Subgroup code

Item Item code

Dtyp Datum type code (mnemonic)

Rkv Effect on archives and accumulator resets (see next)
Datum point The corresponding writable Modbus point.

For the Transmitter Calibration events, the columns are:

Parameter Description

Grup Group code

Shgp Subgroup code

Item Item code

Dtyp Datum type code (mnemonic)

Rkv Effect on archives and accumulator resets (see next)
Datum point The corresponding writable Modbus point.
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In these tables, the "Rkv" columns specify how archives and accumulator resets are
scheduled upon occurrence of the corresponding loggable events.

Parameter Description
- This event has no effect on archives and resets.

* Upon this event archives and resets are scheduled according to the configured
"event" Archive and Reset Options, provided that the applicable meter(s) is(are)
enabled. Applicable meters depend upon the event class:

(a) Special (non-meter-specific) and Site Datum Point events:

All meters.

(b) Meter Datum Point events (including meter-specific specials):
The addressed meter.

(c) Stream Datum Point events:

The addressed meter, provided that the addressed stream is active.

Scheduled archives are always written before completing any change to data or
module state implied by the event; this ensures that the data contributing to an
archive is limited to that which was available before the event.

(n) Upon this event archives and resets are scheduled as for "*", modified by the
conditions and actions given in "Note (n)" in "Rkv" Notes (page 64).

6.7 Event Class 0: Special Events

Tag Pr Rkv Description

0 -- - Never Used
Value: Always 0.
Notes: This entry in the Event Log has never been written.

The number of such entries starts at 2000 upon cold start and decreases as
events are written until none remain, after which oldest events are overwritten
with new ones.

1 Hi - Firmware version change

Value: Firmware version hex-coded as “MMmmRRRR”; for example version
4.01.022 is hex 04010016.

Notes: Triggered when the firmware on startup detects a non-volatile
database written by a different version. Either the new major/minor version is
greater than the old (an “upgrade”), or the revision number is different (either
up or down, a “sidegrade”). If the previous database has a higher major/minor
version (a “downgrade”) the module is cold-started: the database is erased
and initialized with a default configuration. A cold start can also be caused by
other conditions, such as a fatally corrupt database. This event is logged upon
any change: upgrade, sidegrade, or cold start. The “old” value of this record
for a cold-start event is all zero. When triggered, this is the first event logged
upon startup. The timestamp of this event is 0 (clock not set).
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Tag Pr Rkv Description
2 Hi (1) Power-Up

Value: "Old" value is the last-saved wallclock from the previous session; "new"
value is always 0 (clock not yet set).

Notes: The last event written upon restart of the application and before
entering the meter scan. This event may be preceded by Firmware Version
Change, Checksum Alarm, and/or PLC Mode Change Events. The timestamp
of this event and any preceding events is 0 (clock not set).

5 lo - Checksum Alarm
Value: Checksum alarm word (datum type “Bsht”)
Notes: Logs changes to the checksum alarm bitmaps.
Includes object identification (bits 27 — 16):
Site checksum alarm word:

Both meter number (bits 27 — 23) and stream number (bits 22 — 16)
are 0.

Meter checksum alarm word:
Meter number (bits 27 — 23) is non-zero and stream number (bits 22
—16)is 0.

Stream checksum alarm word:

Meter number (bits 27 — 23) is 0 and stream number (bits 22 — 16) is
non-zero; this is the global stream number which is not intrinsically
related to any meter.
Prover checksum alarms are included in the site alarms.
Upon power-up:
Written automatically upon power-up when a checksum failure is detected
(the checksum is then corrected). In this case, the event is logged even if
the bitmap does not change, which can occur when an affected bit is
already set from a previous failure that was never cleared.

Upon Modbus write to the bitmap:

Records changes to the bitmap only; Modbus writes can clear bits only
but cannot set them.

Upon issuing site signal “clear all checksum alarms”:
Records changes to the bitmap only.

10 Hi - PLC Mode Change
Value: PLC mode (0 on line, 1 off line).
Notes: Logs changes to PLC connectivity as reported by the backplane
procedures. Typically caused by switching the PLC between "run" and
"program" modes.

11 Hi (2) Wallclock Change
Value: Wallclock (Unix style).

Notes: Triggered when the wallclock is set for the first time, or when it is reset
to a value that differs from its current value by five minutes or more. These two
cases can be distinguished by the "old value" in the event entry: for the initial
setting this value is zero ("clock not set").

12 Hi - Weights & Measures Lock Switch Change
Value: W&M lock switch status 90 unlocked, 1 locked)
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Tag Pr Rkv Description
20 Hi - Event Log Download

Value: Contains two unsigned 16-bit values: a download pointer in the low-
order half and a lost-event count in the high-order half. The “Old” value reports
the state of the log just before this event is logged and the “new” value reports
the state just after. The “old” count reports the number of events that have
been permanently lost; the “new” pointer should always be the number of this
event, and the new count should normally be 0.

Notes: Triggered by a commit of an Event Log Download session which
marks older events as available to be overwritten by new ones.

21 Hi - Alarm Log Download
Value: Contains two unsigned 16-bit values: a download pointer in the low-
order half and a lost-alarm count in the high-order half. The “Old” value reports
the state of the log just before this alarm is logged and the “new” value reports
the state just after. The “old” count reports the number of alarms that have be
permanently lost; the “new” pointer should always be the number of this alarm,
and the new count should normally be 0.

Notes: Triggered by a commit of an Alarm Log Download session.

100 Hi * Stream Select
Value: Per meter stream number (1-based).

Notes: Triggered by a change to the meter's Modbus database point “Active
Stream Select”; normally performed by the PLC via the backplane function
block available for this purpose. Includes meter identification (bits 27 — 23).

6.8 Event Class 1: Site Datum Point Events

These events are high-priority. See Event Priority and a “Locked” Log.
Group Sbgp Iltem DTyp Rkv Data point

0 0 0 Bsht 3) Site options
1 Site parameter value
0 0 Flot * Barometric pressure
n 0 Usht - Arbitrary event-logged value "n" , 16-bit word ("n" = 0 thru 9)
n 0 Ulng - Arbitrary event-logged value “n”, 32-bit word (“n” = 0 thru 4)
14 Site end-of-period settings
0 0 Usht 4) end-of-day minute
1 0 Usht 4) end-of-hour minute
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6.9 Event Class 2: Meter Datum Point Events

These events are “high-priority”. See section Event Priority and a “Locked” Log

Group Sbgp Item DTyp Rkv Data point
0 0 Process input calibration
These events are “high-priority”; see section 0.
0 Flot * Primary Input
1 Flot * Temperature
2 Flot * Pressure
3 Flot * Flowing density
4 Flot * Water content
1 0 Meter classification
0 Bsht * Meter device and engineering units
Usht * Product group
2 Meter Reference conditions
Flot * Temperature
Flot * Pressure
3 Meter options
Blng * Calculation options
Blng 5) Control options
4 Meter Process Input Ranges
0 Primary Input
0 Flot * Transmitter range low end
1 Flot * Transmitter range high end
2 Flot * Operating Range low end
3 Flot * Operating range high end
4 Flot * Alarm low end
5 Flot * Alarm high end
6 Bbyt * Options
1 Temperature
0 Flot * Transmitter Range low end
1 Flot * Transmitter Range high end
2 Flot * Operating range low end
3 Flot * Operating range high end
4 Flot * Alarm low end
5 Flot * Alarm high end
6 Bbyt * Options
2 Pressure
0 Flot * Transmitter Range low end
Flot * Transmitter Range high end
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Group Sbgp Item DTyp Rkv Data point
2 Flot * Operating range low end
3 Flot * Operating range high end
4 Flot * Alarm low end
5 Flot * Alarm high end
6 Bbyt * Options
3 Flowing density
0 Flot * Transmitter Range low end
1 Flot * Transmitter Range high end
2 Flot * Operating Range low end
3 Flot * Operating Range high end
4 Flot * Alarm low end
5 Flot * Alarm high end
6 Bbyt * Options
4 Water content
0 Flot * Transmitter Range low end
1 Flot * Transmitter Range high end
2 Flot * Operating Range low end
3 Flot * Operating Range high end
4 Flot * Alarm low end
5 Flot * Alarm high end
6 Bbyt * Options
0 0 Blng * Analysis component selection map
Units
0 0 B466 * Primary input (period, quantity, units)
1 0 B466  * Mass (accumulator units, flow rate units, period)
2 0 B466  * Energy (accumulator units, flow rate units, period)
3 0 B466  * Volumes (accumulator units, flow rate units, period)
8 Rollovers, pulse threshold
0 0 Ulng * Accumulator Rollover, Mass
1 0 Ulng * Accumulator Rollover, Energy
2 0 Ulng * Accumulator Rollover, Volumes
3 0 Ulng * Pulse input rollover
4 0 Ulng * Master pulse-count rollover
5 Low pulse flow threshold
0 Usht * Count
1 Usht * Time
9 Meter parameter value
0 0 Flot * Orifice plate measurement temperature
1 0 Flot * Orifice plate measured diameter
2 0 Flot * Orifice plate coefficient of thermal expansion
3 0 Flot * Meter tube measurement temperature
4 0 Flot * Meter tube measured diameter
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Group Sbgp Item DTyp Rkv Data point
5 0 Flot * Meter tube coefficient of thermal expansion
6 0 Flot * Primary input flow threshold
7 0 Flot * V-cone/Wedge coefficient of discharge
8 0 Flot * Temperature process-input bias
9 0 Flot * Pressure process-input bias
10 0 Flot * MASC separate gas flowrate error limit (fraction)
10 0 0 Usht * MASC misc parameters
1 Bsht * MASC reset accumulators
- - * MASC resets the current hour accumulators
- - * MASC resets the previous hour accumulators
- - * MASC resets the current day accumulators
- - * MASC resets the previous day accumulators
- - * MASC resets the current month accumulators
- - * MASC resets the previous month accumulators
11 0 Densitometer
0 Usht * Densitometer type
1 Flot * Calibration temperature
2 Flot * Calibration pressure
3 Flot * Calibration constant KO
4 Flot * Calibration constant K1
5 Flot * Calibration constant K2
6 Flot * Calibration constant 6
7 Flot * Calibration constant 7
8 Flot * Calibration constant 8
9 Flot * Calibration constant 9
10 Flot * Calibration constant 10
11 Flot * Calibration constant 11
12 Flot * Calibration constant 12
13 Flot * Calibration constant 13
14 Flot * Densitometer correction factor
14 Meter end-of-period settings
Usht 4) End-of-day minute
Usht 4) End-of-hour minute
15 Miscellaneous
Dbyt * Sample period limit
Dbyt * Physical device
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6.10 Event Class 3: Stream Datum Point Events

Group Sbgp Item DTyp Rkv Data point

0 0 0 Bsht * Stream options
1 Stream parameter value
0 0 Flot * Default relative density (gas) at reference
1 0 Flot * Viscosity
2 0 Flot * Isentropic exponent
3 0 Flot * Default Fpv
4 0 Flot * K/meter factor
5 0 Flot * Default energy content
6 0 Flot * Default reference density (liquid)
7 0 Flot * Default vapor pressure
8 0 Flot * Water salinity
9 0 Flot * Default Ctl
MASC oil density, sample
10 0 Flot * Default Cpl
MASC oil density, lab flash
11 0 Flot * Shrinkage factor
12 0 Flot * Precalculated alpha
2 0 Meter factor curve
0 Flot * Datum point 1, meter factor
1 Flot * Datum point 1, flow rate
2 Flot * Datum point 2, meter factor
3 Flot * Datum point 2, flow rate
4 Flot * Datum point 3, meter factor
5 Flot * Datum point 3, flow rate
6 Flot * Datum point 4, meter factor
7 Flot * Datum point 4, flow rate
8 Flot * Datum point 5, meter factor
9 Flot * Datum point 5, flow rate
3 0 Analysis mole fraction

** Because the item code extends into the subgroup
field, this can be the only subgroup of group 3!
(Pending any future reformat of the Event Id Tag)

0 Flot (6) Component 1, molar fraction
1 Flot (6) Component 2, molar fraction
2 Flot (6) Component 3, molar fraction
3 Flot (6) Component 4, molar fraction
4 Flot (6) Component 5, molar fraction
5 Flot (6) Component 6, molar fraction
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Group Sbgp Item DTyp Rkv Data point

6 Flot (6) Component 7, molar fraction

7 Flot (6) Component 8, molar fraction

8 Flot (6) Component 9, molar fraction

9 Flot (6) Component 10, molar fraction
10 Flot (6) Component 11, molar fraction
11 Flot (6) Component 12, molar fraction
12 Flot (6) Component 13, molar fraction
13 Flot (6) Component 14, molar fraction
14 Flot (6) Component 15, molar fraction
15 Flot (6) Component 16, molar fraction
16 Flot (6) Component 17, molar fraction
17 Flot (6) Component 18, molar fraction
18 Flot (6) Component 19, molar fraction
19 Flot (6) Component 20, molar fraction
20 Flot (6) Component 21, molar fraction
21 Flot (6) Component 22, molar fraction
22 Flot (6) Component 23, molar fraction
23 Flot (6) Component 24, molar fraction
24 Flot (6) Component 25, molar fraction
25 Flot (6) Component 26, molar fraction
26 Flot (6) Component 27, molar fraction
27 Flot (6) Component 28, molar fraction
28 Flot (6) Component 29, molar fraction
29 Flot (6) Component 30, molar fraction
30 Flot (6) Component 31, molar fraction
31 Flot (6) Component 32, molar fraction
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6.11 Event Class 4: Prover Datum Point Events

Group Sbgp Item DTyp Rkv Datum point
0 0 Process input calibration (not implemented)
0 Flot - (Inlet) temperature
1 Flot - Outlet temperature
2 Flot - Switch bar temperature
3 Flot - (Inlet) pressure
4 Flot - Outlet pressure
5 Flot - Density
1 0 Prover classification
0 Diby - Prover type, master meter number
Diby - Measurement system, density selection
0 Bsht - Prover options
Prover run counts
0 Usht - Runs per prove, total
1 Usht - Runs per prove, selected
2 Usht - Max total runs before abort
3 Usht - Passes per run (short prover)
4 Usht - Min pulses per run * 1000
5 Usht - Max seconds per run
4 Prover input format codes
0 Usht - Pulse count for run/pass
Usht - Master meter pulse count
DiBy - Prover size units
Prover reference conditions
Flot * Temperature
1 0 Flot * Pressure
7 Prover parameter value
0 0 Flot - Meter factor precision
1 0 Flot - Pulse interpolation ratio
2 0 Flot - Flow tube linear thermal expansion coefficient
3 0 Flot - Switch bar linear thermal expansion coefficient
4 0 Flot - Calibrated prover volume
5 0 Flot - Flow tube inside diameter
6 0 Flot - Flow tube wall thickness
7 0 Flot - Flow tube modulus of elasticity
8 0 Prover variation limits
0 Flot - Meter temperature

ProSoft Technology, Inc.

Page 61 of 293



MVI56E-AFC / MVIBOE-AFC ¢ Enhanced Liquid and Gas Flow Computer

ControlLogix® and CompactLogix™

Viewing Events
Reference Guide

Group Sbgp Item DTyp Rkv Datum point
Flot - Prover inlet temperature
2 Flot - Prover outlet temperature
3 Flot - Prover inlet-outlet temperature
4 Flot - Prover temperature
5 Flot - Prover-Meter temperature
6 Flot - Switch bar temperature
7 Flot - Meter pressure
8 Flot - Prover inlet pressure
9 Flot - Prover outlet pressure
10 Flot - Prover inlet-outlet pressure
11 Flot - Prover pressure
12 Flot - Prover-meter pressure
13 Flot - Density
14 Flot - Water content
15 Flot - Meter flow rate
16 Flot - Prover flow rate
17 Flot - Pulses over runs
18 Flot - Pulses over passes
19 Flot - Repeatability
20 Flot - Change in factor
9 Prover process input scaling

0 (Inlet) temperature
0 Flot * Transmitter Range low end
1 Flot * Transmitter Range high end
2 Flot * Operating Range low end
3 Flot * Operating Range high end
4 Flot * Alarm low end
5 Flot * Alarm high end
6 Bbyt * Options

1 Outlet temperature
0 Flot * Transmitter Range low end
1 Flot * Transmitter Range high end
2 Flot * Operating Range low end
3 Flot * Operating Range high end
4 Flot * Alarm low end
5 Flot * Alarm high end
6 Bbyt * Options

2 Switch bar temperature
0 Flot * Transmitter Range low end
1 Flot * Transmitter Range high end
2 Flot * Operating Range low end
3 Flot * Operating Range high end
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Group Sbgp Item DTyp Rkv Datum point

4 Flot * Alarm low end
5 Flot * Alarm high end
6 Bbyt * Options

3 (Inlet) pressure
0 Flot * Transmitter Range low end
1 Flot * Transmitter Range high end
2 Flot * Operating range low end
3 Flot * Operating range high end
4 Flot * Alarm low end
5 Flot * Alarm high end
6 Bbyt * Options

4 Qutlet pressure
0 Flot * Transmitter Range low end
1 Flot * Transmitter Range high end
2 Flot * Operating range low end
3 Flot * Operating range high end
4 Flot * Alarm low end
5 Flot * Alarm high end
6 Bbyt * Options

5 Density
0 Flot * Transmitter Range low end
1 Flot * Transmitter Range high end
2 Flot * Operating range low end
3 Flot * Operating range high end
4 Flot * Alarm low end
5 Flot * Alarm high end
6 Flot * Options
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6.12 Event Class 7: Transmitter Calibration and Verification

Bits N

Meaning

22-20 3

Transmitter Input Scaling Code:

For a meter transmitter (bits 27 — 23 non-zero), one of:
0 Primary Input

1 Temperature

2 Pressure

3 Flowing density
4 Water content

For a prover transmitter (bits 27 — 23 zero), one of:
0 (Inlet) temperature

1 Outlet temperature

4 Outlet pressure

5 Density

19-16 4

Transmitter Calibration Event Group; one of:
0 Session action recorded
1 Session State Change

15-00 16

Transmitter Calibration Event Subgroup; see Group Detail next

6.13 Subgroup coding and values, Group 0, Session action recorded:

Subgroup code has this layout:

Bits N

Meaning

15-08 8

Index of action entry in calibration file, range 0 through 58

7

1 Trailing verification entry marked “as left”: This event is written upon “closing”
the calibration file. It repeats in every detail including timestamp the same event
that recorded the original verification without “as left”, except for “as left” itself.
As a verification action can be “as left” when it is known not to be followed by
any calibration actions (which could adjust the transmitter to “leave” it delivering
a different “measured” value for the verification), only when the calibration
session has been closed (preventing the recording of any new actions) is it
known that all (and only) trailing verification actions are not followed by
calibration actions and are therefore “as left”.

Leading verification entry marked “as found”. Verification actions performed at
the start of a calibration session, before any true calibration (non-verification)
actions are automatically flagged “as found”.

15-00 6

Calibration entry action, one of:

Standard Group:

00: [unused; should never appear in the Event Log]

01: Verify

02: Set Zero

03: Set Span

04: Zero Shift

05: Set Mid 50 (50%)

06: Set Mid Lo (e.g., 25%)
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Bits N

Meaning

10: PLC mediated group 0 ACK

11: PLC mediated group 0 NAK 1

12: PLC mediated group 0 NAK 2

13: PLC mediated group 0 NAK 3

14: PLC mediated group 0 NAK 4

For future expansion:

15-49: reserved for PLC mediated groups 1to 7

The two event-logged values are the two floating-point numbers recorded in the
calibration entry:

“Old” value is the “Applied” value

“New” value is the “Measured” value.

6.14 Subgroup coding and values, Group 1, Session state change:

Subgroup code always 0.
Values are the “old” and “new” values having this format:

Bits N
15-08 15

Meaning

Active calibration suspended upon boot. Upon boot, the EAFC discovered that
this session was in “active” state and has automatically suspended it. This can
occur, for example, when the EAFC experience an abrupt power loss while a
transmitter calibration is active.

14

File — object CRC falil. The calibration file maintained in auxiliary storage
includes a CRC recorded within the file. When the file is read back from that
storage upon boot, the CRC is verified. A verification failure sets this bit, which
persists until the file is overwritten by a new calibration session

Leading verification entry marked “as found”. Verification actions performed at
the start of a calibration session, before any true calibration (non-verification)
actions are automatically flagged “as found”.

13-09

Reserved

Calibration session (else verification only). A “calibration” session is one that
has recorded at least one non-verification action, indicating that some
adjustment was made to the transmitter. An active session file for the
transmitter does not exist because either the previous session was properly
closed and reported or a session has never been performed. A new session
can be started.

01:

Reported. The session has been finalized and reported to off-module
permanent storage (database, file, or printed report). A new session can be
started.

02:

Closed. This session has been finalized but not yet reported. The session
cannot be resumed but neither can a new session be started.

03:

Suspended. The session was started and partially performed but was
suspended from the active state before being finalized. Such a session can be
resumed to active. This session must be finalized and reported before a new
one can be started.

04

Active: The session has been and is currently underway having recorded at
least one entry. The session must be finalized and reported before a new can
be started.
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6.15

All events in this Event Class 7:
e Are “high priority”
o Have no effect upon archives or accumulator resets

"Rkv" Notes

These notes are referenced by parenthesized numbers in the Rkv column of the tables
above.

(1) Archives only, not resets, are forced regardless of configuration, capturing any
unarchived data from the previous run session.

(2) Archives and resets are scheduled (immediately, without a "period-end" delay) only
for the initial setting of the wallclock; a "five-minute" event causes no scheduling. This
ensures capture of any flow that has occurred prior to the initial clock-set.

(3) Event occurs only when one or more of the following bits are changed:

Bit 1, Event Log Lockable — Though this setting does not directly affect measurement
calculations, it does affect the behavior of the Event Log itself, specifically that of the lost
event counter and of the Download event. The Event Log may be used by external
systems for auditing the measurement.

Bit 2, Barometric pressure units

(4) For now, these events are treated just like others as if the Rkv not references in the
above tables were “*”.

(5) A change to Meter Control Options bit 15, "Meter enable", imposes these
adjustments to the normally-scheduled archives/resets:

e Upon meter enable, cancel any scheduled archives (no data yet to be archived), but
leave in place any scheduled resets.

o Upon meter disable, cancel any resets (for inspection and so on during the
downtime; reset will be rescheduled upon subsequent enable), and force archiving of
both files regardless of configuration (so that a disabled meter never has any
pending unarchived data).

(6) Events occur only if Meter Control Options bit 10, "Treat analysis as process input",
is clear.
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6.16 Event Priority and a “Locked” Log

If all record positions contain events that have not yet been downloaded, the log is full. In
this case, the handling of a new event depends on the value of the “Event Log Lockable”
site option.

If the option is clear, then the log-full condition is ignored and the new event overwrites
the oldest one. Since the overwritten event was never downloaded, it is permanently
lost.

If the option is set, then the Event Log is “locked” and the new event is handled as
follows:

o If the event is “high priority”, then the log-full condition is ignored and the new event
overwrites the oldest one which is then permanently lost. High-priority events are
those that record uncontrollable and critical changes to the MVI56E-AFC’s
environment; they include most of the Special Events (see table 6.7) and the Meter
Datum Point events “Process Input Calibration” (see table in section 6.9).

e Otherwise, if the event is controllable, that is, it is triggered by a change to a datum
point, then the change is not allowed to occur; such datum points remain unchanged
retaining their current values and a Modbus command that attempts such a change
receives an “illegal data” exception response. Controllable events comprise almost
all of those listed (see tables in sections 6.8, 6.9, 6.10, 6.11).

e Otherwise, the event is discarded and is permanently lost. At this time, the only such
events are the “Checksum Alarm” Special events that are logged during startup
(“Checksum Alarm” events triggered at other times are controllable).

A “locked” log must be downloaded in order to unlock it for normal behavior.
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6.17 Event Numbers and Event Log Download

For auditing purposes, each event has a "number" assigned sequentially, starting at O
for the first event written and increasing up through 65535 then wrapping to 0 again.

An event record properly includes its event number along with the information listed in
the preceding sections. To conserve space, and to make transmittal more efficient, the
event number is not stored as part of the event record. Instead, the Event Log header
contains sufficient information to calculate for any event its event number from the
position of its record in the Log and vice versa.

The event log is downloaded using a strictly validated communication protocol that
addresses a specific region of the Modbus database. This protocol is built upon standard
Modbus, so it can be implemented in a client application that has access to only a
standard Modbus Master communications driver; no special protocol-specific driver is
required. The following illustrates the four phases of the download session:

o Poll — A poll merely fetches the Event Log header, whose information includes the
ranges of event numbers that are on file and those that have never been
downloaded. The client uses this information in deciding whether to proceed with the
download session, and if so, the range of events to be downloaded.

e Open — This phase starts a download session; the main parameter to this action is
the number of the first event to be downloaded in the session. This starting number
has no limitation; it need not be that of the earliest never-downloaded event
(although that is the usual case), and it need not even be the number of an event on
file. A “session context” is created that tracks the progress of the download; its
information includes:

o The “next-fetch” point, which is the number of the next event to be retrieved in the
session and is used by the “Download” phase. It is initialized from the parameter
to “Open’”.

o The “download” point, which is the number of the earliest event that has never
been downloaded and is used by the “Download” and “Close” phases. It is
initialized from the Event Log Header.

The session context is created local to the communication channel being used (serial
port or network connection), allowing multiple independent sessions to be run
simultaneously on different channels.

o Download — This phase comprises a sequence of packet pairs, first a “fetch” (read)
that retrieves a group of event records, then an “acknowledge” (write) that informs
the AFC module of successful receipt. The only parameter to “fetch” (encoded within
the “number of registers” field of the Modbus command) is the count of event records
to be fetched, which may lie between 0 (permitted) and the maximum count of event
records that fit into a Modbus read-response (currently 11).

The response consists of a packet header that reports details of the current session
state and of the packet itself, followed by a sequence of event records up to the
count requested; the number of the first such record is the next “fetch” point from the
session context. A successful “acknowledge” causes the AFC module to update the
session context, including advancement of:
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o The “next-fetch” point, to address the event that follows the last one in the
acknowledged packet, ready for the next fetch.

o The “download” point if the acknowledged packet contained any events that have
never been downloaded.

The client may leave this phase at any time and proceed to “Close”, even if he has
retrieved no events; he need not continue until the latest logged event has been
retrieved (though that would be the usual case).

e Close — There are two methods to close a session:

o Abandon — This method merely discards the session. Even though the client’s
session may have retrieved many events, including possibly many never
downloaded ones, the Event Log itself is not affected and remains the same as if
the session had never occurred.

o Commit — This method informs the AFC module of a completed Event Log
Download session. The Event Log header is updated to reflect the results of the
download: if the “download” point in the session context has changed from the
value in the header, then the header’s download point and lost-event count are
updated and a Download event is posted that logs those changes. This event
record is not appended to the events that were retrieved during the session being
closed, but it will be present for retrieval in a subsequent session. For proper
auditability, the client should ensure that the event records retrieved during the
session are transferred to persistent storage before issuing a “Commit”. The
session context is then destroyed.

A download may be performed at any time; it is not necessary to wait for the log-
full condition in order to download (and waiting for that condition would be bad
practice, risking lost events).

An application that downloads the event log should include the event number
explicitly in any copy of an event that it stores in its own database.
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6.18 Event Log Download

The following is an example of the Event Log Download.

After opening the Event log sessions window from the ON-LINE/EVENT LOG menu, you
will see instructions in green in the lower right area of the window.

1 Click PoLL to get the status and to prepare the session:

Fi Event Log @
Site name [EAFC Flow Station | Proiect [MVISBE-AFC |
...................................................................... Event Log Status
I o |8 T i E—

[P I:% Mest event to be wiitten -
Mext event to be downloaded -
Acknowledgement method ] Events lost -
Ewents not yet downloaded -

Eventl 1D tag |Descripti0n | Timestarnp | Old walue | Mew value | OprlD
|

— Result

—————————————1 |Leamn how many events have not been logged yet. After this. click Download to read all of
Commlink is unavailable |

those events.

—Save Session Data Exit Sessi Step 1: "Poll” to fetch event log status and
‘ ‘ ’7 ‘ ‘ prepare to set up session.

2 After polling, you are prompted to download.

Cloze

3 Before downloading you might want to modify the parameters of your download.
Reasons for maodification include such things as a need to re-fetch recent events that
were already downloaded and committed in a previous session, or to limit the
amount of download.

4 To change the download parameters, check the box MANUAL SELECTION in the Event
Log window, and make any desired changes.

5 After the parameters are set to the chosen values click DOWNLOAD.
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6 The requested events are fetched and displayed in the scrollable grid. The events
displayed in this screenshot are of changes to configuration (sealable parameters):

% Event Log v |

Site name |M\I"I Flow Station

| Project |MVI58 MM prove

5Set Up Sesszion rEvent Log Status ——————
‘ First event “% IV Marual selection Wallclock
+ T . MHext event to be written
Last event +1 Event count: 253 e e “
Acknowledgerment method % Brief " Yerboze
Session Open Events not yet downloaded
Event 1D tag Description Timestamp 0ld value Mew value A
0| &10Fo400h | MH1: pres in: temperature: lo 2010-12-31.12:60:44 15 -40
1|810F0401h | MHD1: pres in: temperature: hi 2010-12-31.1250:44 15 100
2| 810F0411h | M1 prog in: pressure: hi 2010-12-31.1250:44 a 100000
3| 810F041zh | MH01: pres in: pressure; df 2010-12-31.1250:44 a 100
4| 810F042 1h | MH01: pres in: prim input: hi 2010-12-31.1250:44 a 1000000
5| 810F042zh | MHT: pros in: prim input: df 2010-12-31.1250:44 a 500
G| 810F043 1h | MHD1: pres in: dengity: hi 2010-12-31.1250:44 a 2000
7|&10F043z2h | MH1: pres in: dengity: df 2010-12-31.1250:44 a 200
2| 810F0441h | MH1: pros in water hi 2010-12-31.1250:44 a 100
3| &@10Fo44zh | MHT: pros in: water df 2010-12-31.12:60:44 a 10
10)811F0l40h |MON5T: Kfac 20M10-12-31.1 26046 1 50000
11(52090100h | M2 clazs: device & eng units 2010-12-31.1250:46 a 1
12(52010101h | M2 clazs: product 2010-12-31.1250:46 a 2
13[520B0300h | MHJ2: options: calculation 2010-12-31.1250:46 Fa24 16256 w

r Result

Success

Details of downloaded events.

r Save Session Data

Log ‘ Print ‘

r Exit Session

‘ Abandan

Step 3: "Log" or "Print™ to save
downloaded events.

Close

7 The Download action opens a session context (invisible), which will be closed only
when either (a) it is Committed, or (b) it is Abandoned, or (c) it times out due to no
activity. The existence of this context can be seen by viewing again the Event log
download sessions information from Site Configuration window (you will have to re-
Poll the site information to see the update):

. :
5%.;.‘ Event log sessions

[l

-
-
-
-
-
-
-
-

Backplane active
Part 1 active

Part 2 active

Metwork active
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8 Committing a download tells the AFC module to purge the downloaded events, that
is, to move its download pointer past the downloaded events and allow those events
to be overwritten. Event log management standards mandate that downloaded
events must be saved to more permanent storage before they can be purged from
the module. In the earlier screenshot you can see that the CoMmmIT button is grayed
out because the saving action has not yet been accomplished. EAFC Manager
considers the events to have been saved when they have been either logged to a file
or printed.

9 Click the LoG or PRINT Button and save the downloaded events to a text file of type

".log":
i Logas X
File Mame Directories:
EvertLag.log Nk Files\ TES TINGAPRODUCT ShinR axhb
SV log A TESTING ~
EYPRODUCTS
EHinRax
ZYMVIBE_
3_AFC v Append
&= Configuration
1] 9

List Type of File Drives

| Text files [*lag] | | =2 v pwork Disk] | Cancel

10 The ComMIT button is now enabled.

{ Event Log EJ
Site name |MVI Flow Station | Project |MVI58 MM prove |
Set Up Sessi —Event Log Status——
First event “E ¥ Manual selection ‘wallclock
Last event + 1 el Event count: 259 Next evert to be witlen
Next event to be downloaded “
Acknowledgement method & Brief " Werbose Events not et downloaded m
Session Open
Ewent 1D tag D escription Timestamp Old value MNew value ~
0| 3L0F0400h | M01: pres in: temperature: lo 2010-12-31.12:50:44 15 -40
1|3L10F0401h [ M0T: pres in temperature: hi 2010-12-31 12:50:44 15 100
2| &10F0411h [ Mi01: pros in pressure: hi 2010-12-31.12:50:44 0 100000
3| s10F041zh | Mi1: pros in pressure; df 2010-12-31.12:50:44 0 100
4|810F0421h | M01: pres in prim input:_hi 2010-12-31.12:50:44 0 1000000
5|s10F042zh | Mi01: pros in prim inpat df 2010-12-31.12:50:44 0 500
6|810F0431h | MHD1: pres in densily. hi 2010-12-31.12:50:44 0 2000
7|s10F0432h | W01 pros in densily: df 2010-12-31.12:50:44 0 00
5| 810F0441h | M01: pros in: water hi 2010-12-31.12:50:44 0 100
2| aL0F044zh | Mi01: pres in water df 2010-12-31 12:60:44 0 10
10| s11Fol40h | MO15T: Kiac 2010-12-31.12:50:46 1 50000
11| &z050100h [Mt02: class device & eng units 2010-12-31 12:60:46 0 1
1z |82010101h | Mt02: class product 20101231 12:50:46 0 2
13| sz080300h | MI02: options: calculation 20101231 12:50:46 7424 16258 v
rResut ———— N;ata has been logged to
Success | W -\WorkFiles\TESTINGA\PRODUCTS\inR ax\MVI56_%\_AFC\Configuration\E ventLog log
Data  Exit Sessi Step 4: "Commit" to mark saved
events as downloaded. or “Abandon™
Print ‘ Commit ‘ Abandon to leave event log status Close
unchanged. =

11 Click CommiT, and the AFC module then moves its download pointer (Next event to
be downloaded in the Event Log Status panel):

12 To download again, click PoLL. This will prompt you to start the next download
starting from the new download pointer (First event in the Set Up Session panel).
Once downloading all outstanding events is completed, there will be no more events
to be downloaded as shown here by a 0 in the Events not yet downloaded field.
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7  Creating Alarm Logs

Note: The Alarm Log feature works like the Event Log feature described in the previous chapter. This
chapter provides information on usage only.

The alarm provides two alarm levels:

e Severe: Stops calculations
e Warning: Calculations proceed but alarm is generated

3 =]
Site name |AFC Flow Station Project |
Alarm Log Status
| [ — elbek —
Last alarmn + 1 l:%l Mest alarm to be witten -
Mext alarm to be downloaded -
Acknowledgement method € 9 Alams lost -
Alarms not yet downloaded -
dlam| 1D tag [ Desciption | Timestamp | 0Id alarms| New alams| Raw value | Sane value |

Result
“ Commlink iz unavailable |

Learn how many alarms have not been logged yet. After this. click Download to read all of those alarms.

r Save Session Data

r Exit Session

Step 1: "Poll” to fetch alarm log status and prepare to set up session.

Close

1 From EAFC Manager, navigate to ON-LINE > ALARM LOG.
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2 Click the PoLL button and then click the DOWNLOAD button to download results to the

grid.

%+ Alarm Log

Site name |AFC Flow Station Project (MYISGE-AFC |
Set Up Session Alaim Log Status ————————————————————
| First alarm ™ Manual selection Wallclock 2016-03-14.23:53:05

| Lastalarm+1 [ 134 (2] Alsm count: 134

Acknowlzdgement methad — + Briet " Werbose

T Next alarm to be witten

Next alarm to be downloaded

Alarms lost
Session Dpen
Alarms not pet downloaded
Alarm 1D tag Description Timestarnp 0Id slarms MNew alarms Haw valug Sane value -
0[4080F000h [ MH01: analog in: prim input 2016-03-12.02:39:21 00000000h 00000400h 5 5
1| 40800200h [ MIOT: calcs 2016-0312.02:39:21 00000000h 20000000h a a
2| 40800200h [ MIOT: calcs 2016-0312.02:39:52 20000000h 00000000h a a
3| 4080F000h [ MIOT: analog in: prim input 2016-03-12.02:40:28 000004000 00000000h 15 15
4| 40800200h [ MIOT: calcs 2016-03-12.02:40:46 00000000h 40000000h a a
5| 40800200h [ MIOT: calcs 2016-03-12.02:40:53 40000000h 00000000h a a
6| 40800200h | MI01: calcs 2016-0312.02:43:10 00000000h 20000000h 0 1]
7| 40800200h | MI01: calcs 2016-0312.02:43:30 20000000h 00000000h 0 1]
8| 40800200h | MIDT: calcs 2016-03-12.02.50:11 00000000h 20000000h 1] 1]
3| 40800200h | MIDT: calcs 2016-03-12.02.60:15 20000000h 00000000h 1] 1]
10{4080F000h | M0 analog in: prim input 2016-0312.0317:01 00000000h 00000040h 4 15
11[4080F000h | Mi0N: analog in: prim input 2016-0312.0317:01 00000040h 00000000h 4 15
12| 4080F000h | M0 analog in: prim input 2016-0312.03:17:08 00000000h 00000040h 4 15
13| 4080F000h | Mt01: analog in: prim input 2016-03-12.0317:08 000000400 00000000h 4 15 -

Result
H Success |

Details of downloaded alarms.

Log

rSave Session Data

Print |

r Exit Session

Abandon

Step 3: "Log™ or "Print"” to save downloaded alarms.

Close

3 The Set Up session shows the first alarm and the last alarm. In this case, there were
134 alarms. Let’'s assume that a period of time passes and during that time, 5 alarms
were generated. If you Poll and Download again, the First alarm will indicate 135 and
the Last Alarm will indicate 139. This represents the new alarms since the first poll
(5). You can also manually change the First Alarm to any number you want and do
the same for the Last Alarm to isolate a range of alarms that took place.

4 To save session data, click the LOG button to log the session data that has been
downloaded or the PRINT button to print the downloaded alarm information.

62

Click the CommIT to commit the data for this report so it can be logged, or click

ABANDON to end the session without saving any data.

6 Click CLOSE to close the Alarm window.
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8 Checking Meter Alarms on a PLC

The logic continuously informs if a meter has an alarm or not. Refer to the following
controller tags for the meter alarm status:

Information Controller Tag Values

Meter 1 Alarm AFC.MeterAlarms.Meterl 0 = Meter 1 does not have alarm
Status 1 = Meter 1 has alarm

Meter 2 Alarm AFC.MeterAlarms.Meter2 0 = Meter 2 does not have alarm
Status 1 = Meter 2 has alarm

Meter 3 Alarm AFC.MeterAlarms.Meter3 0 = Meter 3 does not have alarm
Status 1 = Meter 3 has alarm

Meter 4 Alarm AFC.MeterAlarms.Meter4 0 = Meter 4 does not have alarm
Status 1 = Meter 4 has alarm

Meter 16 Alarm AFC.MeterAlarms.Meter16 0 = Meter 16 does not have alarm
Status 1 = Meter 16 has alarm

For each meter, the logic also indicates which alarm was generated. Refer to the
following controller tags for meter alarm information:

Information Controller Tag* Values

Meter 1 Alarm AFCMeterO1xxxx.BackPlaneReturn.D Please see following table
efault.Meter_Alarms

Meter 2 Alarm AFCMeter01xxxx.BackPlaneReturn.D Please see following table
efault.Meter_Alarms

Meter 3 Alarm AFCMeter01xxxx.BackPlaneReturn.D Please see following table
efault.Meter_Alarms

Meter 4 Alarm AFCMeter01xxxx.BackPlaneReturn.D Please see following table
efault.Meter_Alarms

AFCMeter01xxxx.BackPlaneReturn.D
efault.Meter_Alarms

Meter 16 Alarm AFCMeter01xxxx.BackPlaneReturn.D Please see following table
efault.Meter_Alarms

* The “xxxx” in the Controller Tag name could refer to any of the following:

LT ” o«

“DifferentialGas”, “LinearGas”, “DifferentialLiquid”, or “LinearLiquid”.

ProSoft Technology, Inc. Page 75 of 293



MVI56E-AFC / MVIBOE-AFC ¢ Enhanced Liquid and Gas Flow Computer
ControlLogix® and CompactLogix™

Checking Meter Alarms on a PLC

Reference Guide

Meter alarm information is mapped by default using the “Meter alarms” mapping shown
here:

Configuration, Meter 1

k Backplane-Return Configuration

Standard Input Data ] Extended Input Data

Ofs Req| Description

O+|I- 30+fMeter alarms

2+|I- 318+|Nontesettable accumulatar, net, totalizer [m3)

4+|I- 320+|MNon-esettable accumulator, net, residue [m3]

E+|I- 292+|Flow rate, net [m3/h]

8+|I- 294+|Flow rate, gross (m3/h)
10+|I- 140+|AGA 8, Supercompressibility, Fpy
12+|I- 208+|C-prime

The following example shows how each alarm bit is interpreted. This is dependent on

meter type.

Bit Number Description

0 Differential Pressure General Failure
1 Differential Pressure Out Of Range
2 Differential Pressure Beyond Threshold
3 Temperature General Failure

4 Temperature Out Of Range

5 Temperature Beyond Threshold

6 Pressure General Failure

7 Pressure Out Of Range

8 Pressure Beyond Threshold

24 Compressibility Calculation Error

25 Accumulation Overflow

26 Orifice Pressure Exception

29 Analysis Characterization Error

30 Orifice Characterization Error
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9

9.1

Transmitter Calibration

The Transmitter Calibration feature allows an engineer to verify and calibrate the
transmitters. For example, a technician can connect to the module to run the verification
and calibration feature on EAFC Manager. The technician receives real-time readings
from the module which the technician can then direct another technician at an input
device on how to calibrate the device.

& Transmitter Calibration @

Select transmitter

| =]

Select calibration file
i D)

Connect

Action

Applied |
Update interval [zec] l:l

Session

FRead the transmitter list from the Module.

Result
Commlink is unavailable

Done

This function places any input variable into calibration mode and uses the last known
good value for measurement.

Temperature Offset

A meter configuration item will be added for temperature bias (offset). A change in the
meter configuration temperature bias (offset) generates an event log record.

The temperature bias (offset) value is reflected in the meter results (Mrsl) dictionary
section. This value may be included in the meter archive configuration. It will be added to
the process input temperature value prior to alarm threshold comparison in the
calculation engine.

In the transmitter calibration display, it will indicate whether the temperature bias (offset)
is applied and the temperature bias (offset) value.

Transmitter calibration entry actions where a value is applied does not account for the
temperature bias (offset).
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Here is an example of a transmitter calibration display showing temperature offset being

applied.
% Transmitter Calibration
Select transmitter 8
— Meter. 8 Tag MO8 Transmitter range: -40 to 60
IM'U‘:‘ Temp Asset: METER 8 Input: Temperature (*C) qDeraling range: -40 to 60
Select calibration file Frozen inputs
¢ C (£ Temperature
25 e
Last change by:
Session State: New Session
# [Time | Action | Applied | Measwed [ Deviation | % Deviation| s found| asleft [
1 | 2019-10-03.20:07.46 | Veiify | 2o000000]  15.00000] 500000]  5.00000] Found | |
Action
m Appled: [20— A Clear |
Update interval [sec) D Measured:[ 25.00000 with Bias| 10.00000  applied
Session PLC pedialipn
n | Reset session 1 | Record entry | This transmlrtr:::jfa?i;nol support
Result Append this entry to the grid.
Success
Done
Process inputs go to calibration automatically.
% Process Inputs
Calibration
Last Raw Scaled Avg Alarms  Auto Manual
oo [aeRoooon [
Temperature 15.00000 25.00000 ('C) 0000h 53 I
Pressure 100.00 100.00 (kPag) QIGOTY [ []
Density 800.000 800.000 (ka/m3) (OO0 [
“Water content  ERUEIE 5.00000 (%) 0000h i [
[ Commlink is open |
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This allows calculations to continue (using the scaled avg) while the calibration is done.
If transmitter calibration is suspended or the communication to the PLC is lost the
calibration mode will switch to manual. Once in manual mode the user will need to come
to this window to remove manual mode so the calculations will be based on last raw and

scaled avg.

,
£ Process Inputs

Last Raw Scaled Avg
Pulse Frequency EIERE [Hz]
Temperature 15.00000 25.00000 (')
Pressure 100.00
Density 800.000

5.00000

5.00000 (%)

“Water content

0000h i .
0000h i v

o0 [ Noooon [
[kg.-’m3] 0000h | @

[ Commlink is open

] ﬁesell épply|

Calibration
Alarms  Auto Manual

0000h i |

For the new orifice plate change feature, the process inputs go to calibration manually.
This also allows calculations to continue similar to transmitter calibration. If EAFC
Manager exits abruptly (e.g. PC crash) after the freeze selection occurs, the process
inputs will stay in calibration manual mode, and you will need to return to the above

window to return to normal calculation operation.

~

Last Raw Scaled Avg

5.00000 5.00000 [#4]

Water content

Differential pressure [kF’a] 0000h {8

Temperature 15.0000 15.0000 ()
Pressure 100.00 100.00 (kPag) QOOLTY |
Density 800.000 800.000 (ka/m3) QOOOTY I

| Commlink is open

Calibration
Alarms  Auto Manual

0000h I

<1 <1 XXX

0000h {8

9.2 Meter Verification

Verification is typically done onsite to verify the accuracy of field devices. The verification
includes the value of a process variable, the actual value, and the deviation between a
measured value from instrumentation and actual value as delivered by precision

calibration equipment.
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9.3 Meter Calibration

©

Meter calibration uses the same data as meter verification. The difference between
meter calibration and meter verification is that the transmitter is actually calibrated based
on being out of the desired specification while meter verification does not actually
change the calibration of field devices.

9.3.1 Performing Verification and Calibration

The meter must be enabled for this function to work.

1 From within EAFC Manager, navigate to ON-LINE > TRANSMITTER CALIBRATION. The
Transmitter Calibration page opens.

2 Click the CONNECT button.
3 Select the transmitter that pertains to the verification.

For example, MtO1.DifP (Differential Pressure), MT08.Pres (Pressure), and
Mt08.Temp (Temperature). This information is read from the AFC module.

gg} Transmitter Calibration

Select transmitter

Mt03. DifP -

# |Time ‘Amiun ‘ Applied ‘ Measured ‘ D

4 Select the transmitter from the Transmitter drop-down list box as shown above. For
example, MtO1.DifP (Differential Pressure), MT08.Pres (Pressure), and Mt08.Temp
(Temperature).
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The page populates with the following information:

%f Transmitter Calibration @
Select transmitter
T o Meter: 1 - MO1 Transmitter range: 0 o 249.75
¥ > -
e Input:  Differential pressure (hw) Cperating range: 0 o 249.75
Select calibration file Frozen inputs
® Current session or Latest verification (" Latest calibration Differential pressure
<live> Py
Last change by: JAB (102)
Session State: Reported
# | Time Action Applied Measured | Deviation | % Deviation| Asfound | As left
1 |2016-08-26.08:06:19 | Verify B8.00000 20.00000 48.00000 14.21922) Found Left
2 |2016-08-26.08:08:27 | Werify 20.00000 20.00000 0.00000 0.00000] Found Left
Action
=1 | |
Update interval (sec) l:l
Session PLC mediation
. This transmitter does not support
Start new session ‘ ‘ | | N
| ‘ Report session | ‘ |
sl Select a transmitter.
Success [To calibrate it, click "Start new session® or "Resume session"
“before™ taking it out of service. Done

5 Click the START NEW SESSION button.

6 The calibration process allows up to five points of calibration (Set Zero, Set Span,
and Set Mid 1 through 3). Select the Action (in this example, Verify) and enter the
expected Applied value.

Action Description

Verify This action sets an expected or an Applied value. If the applied and measured
values are not in an acceptable range, the transmitter must be calibrated.

Zero Shift This can be used to move the zero point of the transmitter and apply a zero-bias on
devices that support this.

Set Zero Verifies that the transmitter is set to zero to begin calibration.

Set Span If a range is 0 to 100, the span is 100 and the zero value =0
If a range is -100 to 100, the span is 200 and the zero value = -100

Set Mid 1 Allows you to specify a value to check against based on your own specifications.

Set Mid 2 Set Mid 1 along with Set Zero and Set Span for 3 point calibration or add Set Mid 2

Set Mid 3 and 3 for five point.

Set Mid 1 default is 25%
Set Mid 2 default is 50%
Set Mid 3 default is 75%.
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7 Set the Update Interval, the data update interval in seconds.

Action
|Verity | |8 | """"""" Enter | c
Update interval (sec) I:I

8 Click ENTER. The applied and measured values are compared and the deviation is
calculated and displayed.

%’f Transmitter Calibration

Select transmitter

- keter: 1 - M01 Transmitter range:
|01 DifP ~| R _ : _
Input:  Differential pressure (hw) Operating range:
Select calibration file Fri
@ " Diff
Last change by
Session State: New Session
# |Time Action Applied tMeasured | Dewviation | % Dewviation| Asfound | As left
1 Yarify 58.00000 20.00000 48.00000 19.21922
Action
|\-f’erify ﬂ |BB Clear
|Jpdate interval (sec) I:I

o The Applied value is the value that you delivered to the transmitter using
precision calibration equipment.
The Measured value is the actual value returned by the transmitter.
The Deviation value is the absolute difference between the two values
The % Deviation value is the deviation between the two values shown as a
percentage of span.

You can enter a different value and click ENTER again in order to see if Measured
values have changed.

Click RECORD ENTRY to record the pending entry. Click YES at the warning dialog.

You can change action and expected values and perform the same procedure to get
additional measurement readings or you can get updated readings using the same
values to re-check values during the calibration process. For example, check again
to see if calibration fixes brought the values closer indicated by a more acceptable
deviation between the expected value and the measured value.
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9.4

9 Click on the REPORT SESSION button to save the session data. The Log As dialog
box opens.

Note: The session must be closed before it can be Reported. A Closed session is finalized and cannot
be altered.

Reporting a session makes a logged or printed output of the session detail, which
action is deemed to transfer that detail to permanent external storage. Session must
be Reported before that transmitter can undergo another verification/calibration. This
ensures that each session file enters the audit trail in permanent storage. This
requirement is similar to the Event Log’s requirement of downloaded data being
logged/printed before the download can be Committed.

&‘& Log As P
File Mame Directories:
*log C:\UsershdootedDesktop
TransmitterCalibration. log = -
3 Users
) deote =
[_ Export Files M Lppend
(LI SHARED s
oK
List Tupe of File Drives
|Text files [*.log) j | (=1 j Cancel

10 The data is saved as a .log or .csv file.

The other buttons may be used to reset, suspend, resume, and close the session.

Temperature Offset

A configuration item is added for temperature bias (offset). A change in the meter
configuration temperature bias (offset) generates a log record.

The temperature bias (offset) value is reflected in the Meter Results (Mrsl) dictionary
section. The temperature bias (offset) value is included in the meter archive
configuration.

The temperature bias value will be added to the process input temperature value prior to
alarm threshold comparison in the calculation engine. The Transmitter Calibration

Display indicates whether the temperature bias (offset) is applied. Transmitter calibration
entry actions where a value is applied does not account for the temperature bias (offset).
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The following example shows the calibration display showing the temperature offset

being applied.
5 Transmitter Calibration
Select transmitter -
A Meter: 1 Tag Sep01_Gas Transmitter range: -32 to 150
IM t01.Temp Asset: FT-0101 Input:  Temperature (*F) Operating range: -32 to 150
Select calibration file Frozen inputs
C f bra Differential pressure

0.6487 inH20

Last change by:
Session State: New Session Temperature
# |Time IAction | Applied I Measured | Deviation | % Deviation| Az found| As left | 80.52 i
1 | 2015-08-05.22:46:30 | Verify | 8252000] 8252000 0.00000]  0.00000] Found | ] Pressure
4352 psia
Action
Yerify v Applied: Iﬁz— Clear

Update interval [sec) D Measured:[ 80.52000 wilhBias[ 200000  applied

95 Multivariable Transmitters

Some transmitters have the capability to send multiple outputs from the same device.
These are called “multivariable transmitters”, or MV Ts. For example, temperature and
pressure at the same time.

Running verification on an MVT is possible. However, you must first configure the
outputs of that transmitter to be MVT-linked (see below).

If you are calibrating an output of MVT, the MVT NEXT button allows you to step to the
next output of the MVT for calibration. When you are finished with the MVT, and the
transmitter has been put back online, click the MVT DONE button to release calibration
mode on the MVT.

9.5.1 Calibrating MVT Example

For example, if you want measurements for Temperature and Pressure you must first
select the inputs. To do this, click on the PROCESS INPUT button on the Meter
Configuration page to display the Process Input Ranges dialog.

k}:— Process Input Ranges X
Xmir min Xmir max Zeto scale Full scale Opts Alam, lo Alarm, hi Bias Sampling
Difterential pressure (w) [T |[o |[o [0 [0k ][o [0 \
Temperature ‘F) [60 | [0 | 60 | [60 | [o0n ] [60 | [60 [0 |
Pressure (psig) [0 [0 [0 [0 | 00K ][0 [0 [0 |
Density (ka/m3) [0 |[o |[o |[o | 00k ] o |[o \
Water content (%[0 IE IE [0 |[oon ][0 [0 \ [4PI 201 "ive" method .
ﬁn’l‘tl:';?:lgeé:f:::aﬁ:?: 2?:;::\?; <= Alarm hi <= Full scale <= Xmtr max. ‘ MVT Linkage ‘ | Done
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1 Click on the MVT LINKAGE button. The MVT Transmitter Linkage dialog opens.

-
& MVT Linkage

S

—Linked group A

1 [T Temperature
2 I Pressue

ELENELENE

rLinked group B

8 [ Differential pressure
9 |7 Temperature

10 I Pressure

ENERENELE]

2 Select the outputs that the MVT delivers. For example, under Linked group A, click
on the TEMPERATURE and PRESSURE checkboxes.

3 Click DONE.

The two “Linked Groups” are present for supporting up to two independent

-
¥ MVT Linkage

oS

rLinked group A

i V¥ Differential pressure
1 [V Temperature
2 [V Pressure

= [ []= (1w (=

- Linked group B

8 [ Differential pressure
9 [T Temperature

10 [ Pressure

T T e T

instrumentation groups on the same meter run. There is no difference between the two
groups; each group is treated exactly the same as the other and the two groups are
completely interchangeable. The only constraint is that any input can be MVT-linked in at
most one group (EAFC Manager enforces this; selecting an input into one group
deselects it from the other). An input that is not MVT-linked has its own, separate
transmitter. A group that contains only one selected input is treated as if it were empty;
that is, the input is stand-alone and not MVT-linked.
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9.6

PLC Mediation

PLC mediation only pertains to transmitters having the Calibration mediated by PLC
option set. When the 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.

When the operator determines that calibration is necessary, he or she records a
sequence of calibration actions, together with their applied and measured values. The
AFC module collects the latest instances of each of these recorded actions for delivery
to the PLC.

When the operator has recorded a suitable set of calibration actions, he or she issues a
PLC calibration action that requests PLC mediation. The PLC uses the information in the
mediation request to calibrate the “smart” transmitter (such as writing to it via Modbus)
and informs the AFC module of its results. This requires supporting ladder in the PLC
code.

The AFC module records the PLC calibration action in the calibration file. If there are no
other mediation requests queued, input is dropped.
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9.6.1 Setting Process Input Options for PLC Mediation

Meters must have process input options set in order to use PLC mediation.

1 From the Meter Configuration dialog in EAFC Manager, select the appropriate meter

number.

§§? Meter Configuration

==

[ METER 1

| Meter Tag |M|]l | Accumulators and Flow Rates

 Select Meter

Meter number
[ Meter Disabled

 Copy Config From

Meter number

_Cowy |

LY ] i
Meter Classification M |_Ereg T Ly
Product group - hour Flow rate period unit
1000 cu feet| Flow rate unit
| System of units Us - — . .
1000 cu feet| Accumulation unit
100000000 | Accumulator rollover

Metering principle |Diﬂelenlial pressure 'I
Autonomous

Group membership

Identification

| Physical Device

End of period

E: E End-of-day hour

| Diifice plate (4G4 3 [2012])

=

Reference Conditions

Process Input | Analysis Config ‘
El Enclolhour minute 60 Reference temperature [°F)
14.73 Reference pressure (psia) Control Opts | Calculation Opts ‘
Sample rate alarming - -
Sample period limit Differential Meter [ Diff Pressure ) Archiye Config | Resettable Accum ‘
0 DP flow threshold (i) Backplane Return |
0 Overnide dischaige coefficient
Orifice
|  Stream 1 | ~Gas Differential Meter [ Diff Pressure )
Select Stream 1.3158 |sentropic exponent 0.010268 | Viscosity (cp)
{Stleam rumber [1 & | | 06 Default relative density Meter Factors
: | 1 Default Fpv
Stream Enabled
0 Default heating value (BTU /b Stream Opts | Analygie }
Allocation |
Identification |
Result Select the overall class of product that this meter will measure.
Commlink is
Site ‘ BRead I Write ‘ Done ‘

2 Click on the PROCESS INPUT button. This action opens the Process Input Ranges

dialog.

].\::- Process Input Ranges

Differential pressure (hw) ‘E |

Temperature (F) ‘SD |

Pressure (psig) ‘D |

Density (kg/m3) [0 |

‘Water content (%] ‘D |

Hmkr min XKmir max Zero scale Full scale Opts Alamm, lo Alamm, hi Bias Sampling
g o | [k ][o | \
[E0 |[0 |[0 |[£on | [e0 |50 |[o |
e | |[o |[oon ][0 | |l \
(1 | | |[£on ][0 |[ |
o J[o |[o |[oon ][0 | \

number between 0 and 1000 hw

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

APl 201 "live" method v

| MVT Linkage | ansl
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3 If Differential Pressure calibration requires mediation by the PLC, click the Opts field

on the Differential Pressure row.

t-::— Process Input Ranges

Amtr min Xmir max Zera scale Fulscale  Opts  Alam, lo Alarm, hi Bias
Differential pressure (hw/) [ |[o [0 [0 m [0 \
Tempeatwe(FI[B0 [0 |0 |0 Joon]e0 e o ]
Peswesigl0 |0 J@ o Jpm]e b ]
Densipko/m3y0 |0 Jo J@ o]0 o]

Water content (%) [0 |[o [0 [0 | [oon ][0

|8 \

number between 0 and 1000 hw.
mir min <= Zero scale <= Alarm lo <= Alarm hi <= Full scale <= Xmtr max.

| MVT Linkage H Done |

Sampling

AP 2071 "live" method v

This opens the Process Input Options dialog.

kﬂ- Process Input Options

0 [+ Enable alarm threshold. lo
1 [ Enahble alarm threshald, hi
2 [ Disable sample rate alarm
I [ Densityinputis densitometer frequency
o L
r
6 [ Calibration mediated by PLC
[
A -J

4 Click the CALIBRATION MEDIATED BY PLC box and click DONE to close the Process

Input Options dialog.

kﬁ Process Input Options

=x=)

0 [+ Enable alarm threshold. lo
1 [ Enable alarm threshold, hi

2 [ Disable sample rate alarm

Density inputis densitameter frequency

-
-

‘B @ Calibration mediated by PLC
=

5 Click DoNE on the Process Input Ranges dialog.

6 Click WRITE on the Meter Configuration page.
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9.6.2 Using PLC Mediation

From the Transmitter Calibration window:

1 Login and select a transmitter.

a) The meter must be enabled.
b) The transmitter must be configured for calibration mediated by PLC as described

in the previous section.
c) Start a new session.

2 Perform any action other than Verify.

3 Record the result.

4 Click the MEDIATE button to start PLC mediation. The following diagram illustrates

what happens next.

1.
Record non-verify
record.

PLC Mediation

v

2.
Request FLC
mediation

A,
Request Received
Meter calibration

Sitestatus.Calibration.Request
AFC request count incremented:
Meter.Calibration.Request

request set: PLC logic or online user
Determines what values go into B.

3.
Record request
received/recorded/
logged

v

Populate error code and data values:

Meter.Calibration.Response

¥

Trigger Response

¥

4.
Normal calibration
tasks resume.

C.

Populate error code and data values:

Meter Calibration.Response
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10 Meter Proving

=

As meters continue to be used over time, the meter’'s measurement accuracy
deteriorates. Many things can cause the flow sensor bearings to wear down beyond
specified limits so that meters are measuring lower volume levels causing producers to
pump more oil than the consumer is buying. Meter Provers have a “Known Traceable
Volume” which allows using actual flowing and operating conditions to establish a meter
correction factor to restore measurement accuracy.

There are 4 types of provers. This chapter will give a basic overview for each type, its
options, and configuration.

Unidirectional Pipe Prover

Bidirectional Pipe Prover

Compact Prover (I/0 platform required for this does not exist at this time)

Master Meter

10.1 Prover Configuration

Provers are configured on the Prover Configuration dialog (PROJECT > PROVER
CONFIGURATION)

§i EAFC Manager - [EATCSG-TBQNR 0N (new el
File On-line  Communications Window Help

Site Configuration ...

Meter Configuration ...

Prover Configurati

Download Project

Upload Project

Change Module Type 2
Modbus Dictionary ...
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fiif:' Prover Configuration EI =1 @
Prover ype [T NN - |

Read |"Hesull7r —
‘ Ci is open

Write |

Select the type of prover
MOTE: Changing prover type will reset all prover configuration.

Done

The parameters displayed in this dialog depend on the value you select from the Prover
type list. Prover type is a parameter that identifies the basic type of the prover. Its values
are:

e NO PROVER CONFIGURED
UNIDIRECTIONAL PIPE PROVER (You may also choose this selection for an
atmospheric tank prover.)

e BIDIRECTIONAL PIPE PROVER
COMPACT (SHORT, SMALL VOLUME) PROVER

e MASTER METER
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10.1.1 Prover Type

Prover characteristics and configurations will vary based on the type of prover and
options you select. The following topics describe each type of prover.

Unidirectional Pipe Prover

This is a long pipe, with a ball, piston, or displacer that fills the pipe and moves with the
fluid flow. At each end of the pipe is a switch that is tripped when the ball passes it. A
proving run counts the pulses occurring between the switch trips. A run is prepared by
positioning the ball in a cul-de-sac upstream of the first switch, ready to be injected into
the stream. At the end of the run, the ball is extracted from the stream and returned via

another path to the upstream end.

In order to calculate a meter factor with sufficient precision, the prover volume must be
large enough to count sufficient pulses. Therefore, unidirectional provers can be quite

large.

Pressure Gauge,

Pressure/Vacuum Relief and Vent Valve Assembly
Separator Tee Assembly
/ Sphere

f! S0

Separator Bars
Thermometer

Pulse
Generator

Sphere
Handling
Valve

Operator

~
N

Fl?w =3

>

i 30

A_ Launching Tee
Assembly

To Counter
= Power Supply

L
L 1o Operator Power Supply

Electronic Meter-
Proving Counter

|32-bit integerj Input format; pulse count for mwng

Prower size units

%‘E* Prawer Configuration EI' =] '@
[HOE R R  imidirechional pipe, or tank - System units s @« g
Prover tag Densitpunits ¢ glec ™ ka/m3 O Rd/ED O 4P

Read ‘ Result B _ Identification | Options ‘
C link iz unavailable
Write ‘ Process Input | Yariation Limits ‘
8 Runs per prave 0.0001 Meter factar precision
8 Runs per prove, selected 1 Pulze interpalation ratio
0 WM awimum attempted runs before abort 11.16 Flow tube linear coef of expansion [#°C e-6)
10 Minimurn pulses per min [thousands) Baze temperature [°C)
0 M aximum seconds per

0 Base prover volume at 15°C [m3)

0 Flow tube ingide diameter [mm)

0 Flow tube wall thickness [mm)

2068 Flow tube modulus of elasticity [kPa e+E]

Select the type of prover.

HOTE: Changing prover type will reset all prover configuration.

Done

—————Callibrated Volume
Sphere Prover Section May Be
Detectors Laid Horizontally and/or

Buried Below Ground
|

ProSoft Technology, Inc.

Page 92 of 293



MVI56E-AFC / MVIGOE-AFC # Enhanced Liquid and Gas Flow Computer Meter Proving
ControlLogix® and CompactLogix™ Reference Guide

Bidirectional Pipe Prover

This is similar to a unidirectional prover, except that use is made of the deadhead
transfer of the ball back to its starting point. Instead of returning the ball via a separate
path, valves are swung to reverse the direction of flow in the prover and the ball is
returned along its original path to trip the switches a second time in the opposite order.
The first pass of the ball is called the forward leg and the second is called the backward
or return leg. The pulse count for the run is then the sum of the counts for the two legs.
Because the run's pulse count arises from two passes between the switches, a
bidirectional prover need be only half the volume of its unidirectional counterpart and can
be correspondingly smaller.

Pressure Gauge and
Vent Connections

Detector
Switch

Valve
VA Match Bored
Flanges

Sphere

Valve Displacer
Power Cable
Main Line
Block and
Bleed Valve
Electronic Meter
Optional Master :
P t
Meter Hookup roving Counter
Meter
¥ Prover Configuration EI' = '@
OV A - Bidirectional pipe - Systemunits  © US & S
Prover tag Density units T gfocc ™ ka/m3 © Rd/B0 AP
Result ————— Pr— :
Read — - Identification Options
C link iz unavailabl
Write ‘ Process Input | Yanation Limits
8 Runs per prove 0.0001 Meter factor precision
3 Runs per prove, selected 1 Pulze interpalation ratio
0 b awimum attempted runs before abort 11.16 Flows tube linear coef of expangion [#C e-E)
10 Mirimum pulzes per rn (thouzands) Base temperature [C)
0 I aximum geconds per run
d2-bitinteger | Input farmat: pulse count for runs 1] Base prover valume at 15°C [m3]
0 Flows tube inside diameter [mm)
Frover size unitz 0 Flaws tube wall thickness (mm)
206.8 Flows tube modulus of elasticity (kPa e+E)
Select the type of prover.
MOTE: Changing prover type will reset all prover configuration.
Done
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Compact (short, small volume) Prover

Note: While the MVIS6E-AFC or MVIGIE-AFC modules have su
of this guide, the Rockwell I/O platform does not support double

pport for this type of prover, as of the print
chronometry pulse input required for

accurate prove using this type of prover. Small volume provers can still be used with the MVIS6E-AFC or
MVI69E-AFC systems, however you will need to run the prove cycle in a third party software package that

also provides a high speed counter interface that supports doubl

e chronometry pulse input signals. The third

party interface will provide you with a new meter factor that can be used on the measurement run.

A compact prover, or small volume prover (SVP), has a short barrel or tube with a piston
(also called a “displacer”) that travels the length of the tube. The piston has a valve that
is opened to allow it to return to its starting point without stopping the flow in the tube.
Most SVPs do not mount the switches to be tripped inside the tube. They mount the
switches externally on a bar that moves with the piston outside the tube and the
switches trip when they move past a fixed point. Each forth and back passage is called
a pass. SVPs can be much less expensive than large volume providers (LVPS), so they
are often preferred. Due to their small size they can collect at most a few hundred pulses
during a pass. The number of pulses in a single pass is a number too small for
calculating a meter factor with sufficient precision. The technique of double chronometry
is then used to determine a fractional pulse count of sufficient precision. Even though a
single pass in a SVP with double chronometry can yield a pulse count similar in
precision to that from a single run of a LVP, it is often the practice to accumulate several
passes into a single run so that the pulses totalized for all passes of the run yield a
number large enough for calculating the required meter factor with sufficiently high

precision.

Seal Monitor Sensor On-Board Microprocessor

Optical Detector
Switches
Y

Explosion Proof
Enclosures
Piston Return
Actuator Vertical Lift
Invar Rod Measuring Section Control

Outlet Flange

Bypass Seal Integrity
Pressure Sense Hose

Inlet Flange
Bypass Flange

Piston Guide
{ Launch Spring

Power Unit
Vertical Lift
Stop

Hydraulic
——
Reservoir

T
Pressure Sensing Hose
to Balance Valve
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£ Prover Confiquration o] ® |[wzal
%L M0 I Compact [short, small-volume] R4 System units " us & g5
Prover tag |vaer | Denzity units " gfcc ™ kg/m3 © Rd/B0D 4RI
Read Result — - Identification | Options |
— Commlink is unavailable — —
Write | Process Input | Yariation Limits |
8 Runs per prove 0.0001 Meter factor precision
8 Funsz per prove, selectad 1a0a Pulze interpolation ratio
0 M aximum attempted rns before abart 11.16 Flow tube linear coef of expansion [#T e-6]
10 Passes per run 1.44 Switch bar linear coef of expansion [#T &-6]
15 Ease temperature [°C)
D b axiriurn secaonds per run
32-bit integer w | Input farmat: pulse count for paszes 0 Baze praver volume at 15°C [m3]
0 Flows tube inzide diameter [mm]
Prover size units 0 Flow tube wall thickness [nim]
206.8 Flow tube moduluz of elasticity [kPa e+6]
Select the tppe of prover.
MOTE: Changing prover type will reset all prover configuration.
Done

Master Meter

This proving technigue proves a meter by comparing its behavior to that of another
master meter whose behavior is deemed to be accurate. A master meter itself must be
proved to a high precision by using a conventional prover.

g@- Prover Configuration

Prover type ¥ | Master meter number E%I System units

E=RNoE ==

CUs @5

|32—bitinteger ﬂ Input format: pulse count for runs

32-bitinteger w | Inputformat master meter pulse count

Density units ® kg/m3 O Rd/ED O AR
Read Result — Options
Commilink is open
Write ‘ Variation Limits
g Funs per prowve 0.0001 Meter factor precision
g Funs per prove, selected
a Maximurn attempted runs befare abort
10 Minimum pulses per run (thousands)
a Maximurn seconds per run

Select the type of prover.
NOTE: Changing prover type will reset all prover configuration.

Done
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10.1.2 Prover Options

=

There are several options affecting the handling and representation of data, as well as
affecting the relevance and availability of some configuration items. Not all options are
available for all prover types. If an option does not apply to a particular prover type, it
cannot be selected. For a description of each option listed below see the corresponding
Modbus dictionary address.

Dual transmitters, temperature

Dual transmitters, pressure

Input meter density

Return leg pulse count is round-trip count

Prover is double-walled

External switch bar

Calculation method: Average Meter Factor (else Average Data)

10.1.3 Run Counts

Runs per prove

The total number of completed runs that constitute a single prove. This value must be at
least 2 and must not exceed 8. If Maximum attempted runs before abort is hon-zero, this
value must not exceed that value.

Runs per prove, selected

The total number of completed runs to be selected for contribution to the prove
calculations. This value must be at least 2 and not exceed Runs per prove. This value is
automatically updated when you edit the Runs per prove field.

Maximum attempted runs before abort

The total number of runs to be attempted before abandoning a prove as incomplete,
which permits an automatic proving sequence to automatically terminate itself under
exceptionally variable conditions. If this value is zero, no limit is imposed. Otherwise, the
value must be at least as large as Runs per prove and must not exceed 65535.

10.1.4 Run Input Setup

Minimum pulses per run (thousands)

The minimum number of pulses required for a run to be considered for contribution to
the prove, represented in thousands. This value must lie between 10 (representing
10,000 pulses) and 1000 (representing 1,000,000 pulses). Runs counting 10,000 pulses
or more have sufficient precision to enable calculation of 4-digit meter factors. For all
prover types except compact SVPs, the AFC module rejects any LVP run that does not
meet this condition. Since SVPs can deliver fractional pulse counts that provide sufficient
precision with only a small number of pulses, the AFC module does not impose this
limitation on prover calculation using SVPs.
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Maximum seconds per run

This parameter is a timeout for the duration of a run. A timer is started when the run is
started, and if the timer value equals or exceeds this value before the run is completed,
then the AFC module automatically cancels the run. This allows an automatic prove to
recover from conditions that put the AFC module and the proving hardware out of step,
such as a missed switch signal. This value must lie between 0 and 10000, where zero
means that no timeout is imposed.

Input format: line meter pulse count

This parameter is a code that specifies the format in which pulse counts for the line
meter are delivered to the MVI56xxXE-AFC at the ends of runs or passes. These values

are:

Value Format Description

0 None No pulse counts are delivered. Used only when no prover is configured
1 32-bit Pulse counts are delivered as 32-bit (double) integers

2 Floating point Pulse counts are delivered as IEEE 32-bit floating point values

When a prover is configured, the default setting is 1 (32-bit), except for compact provers,
for which it is 3 (floating point).

Input format: master meter pulse count

This parameter is a code that specifies the format in which pulse counts for the master
meter are delivered to the AFC modules at the ends of runs or passes. These values

are.

Value Format Description

0 None No pulse counts are delivered. Used when the prover is not a master
meter.

1 32-bit Pulse counts are delivered as 32-bit (double) integers.

2 Floating point  Pulse counts are delivered as IEEE 32-bit floating point values.

When a master meter is configured, the default setting is 1 (32-bit). This parameter is
meaningful only when using master meter provers.

10.1.5 Prover Characteristics

Prover Characteristics vary based on the type of prover and options you select. The
following topics describe each field and its operating range.

Prover size units

This parameter sets the units in which the prover's base volume is represented. This
parameter is not meaningful for master meter provers.

Meter factor precision

This parameter is a number between 0.00000001 and 0.0001. The default setting is
0.0001.

EAFC Manager uses the value of Meter factor precision to calculate the rounded value
of the Meter factor parameter. This calculation is performed as follows:

1 Meter factor rounding scale factor = floor(1/Meter factor precision + 0.5)
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2 Rounded Meter factor value = floor(Meter factor * Meter factor rounding scale factor
+ 0.05) / Meter factor rounding scale factor

Note: The floor function returns the greatest integer value less than or equal to the input
value.

Examples are as follows:

o |f Meter factor has a value of 1.00005, then the rounded Meter factor value at a
Meter factor precision of 0.0001 would be 1.0001.

e |f Meter factor has a value of 1.0000499, then the rounded Meter factor value at a
Meter factor precision of 0.0001 would be 1.0000.

Pulse interpolation ratio

Meter-proving pulse counts delivered to the MVI56E-AFC may be fractional, such as
when double chronometry is used with a SVP. This value is the number of delivered
counts that constitute a single actual pulse, so that the actual pulse count is determined
by dividing the delivered count by this. The default value is 1000.0 for compact provers
and 1.0 for other types. This parameter is meaningful only for non-master meter provers.

Flow tube linear coefficient of thermal expansion

Holds the coefficient of thermal expansion of the prover barrel material, meaningful only
for non-master-meter provers. Here are some typical materials and their expansion

coefficients.

e Stainless steel 304 or 316 9.3e-6/°F 16.7e-6/°C
e Monel 7.9e-6/°F 14.3e-6/°C
e Carbon steel 6.2e-6/°F 11.2e-6/°C
e Invar .8e-6/°F 1.4e-6/°C

Switch bar linear coefficient of thermal expansion

Holds the coefficient of thermal expansion of the external switch bar material, meaningful
only for non-master-meter provers with option External switch bar (register 65011 bit 6)
set. Here are some typical materials and their expansion coefficients.

e Stainless steel 304 or 316 9.3e-6/°F 16.7e-6/°C
e Monel 7.9e-6/°F 14.3e-6/°C
e Carbon steel 6.2e-6/°F 11.2e-6/°C
e |nvar .8e-6/°F 1.4e-6/°C

Base prover volume

Holds the base volume of the prover barrel as determined by the water-draw method, in
the units specified by Prover size units. This parameter is meaningful only for non-
master meter provers.

The accepted standards mandate that the base volume of a bidirectional prover be that
registered by a round trip of the displacer.

Flow tube inside diameter (mm)

This parameter is the measured inside diameter of the prover barrel at standard (base)
conditions and is meaningful only for non-master meter provers with the option Prover is
double-walled clear.
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Flow tube wall thickness (mm)

This parameter is the measured thickness of the prover barrel wall, and is meaningful
only for non-master meter provers with the option Prover is double-walled clear.

Flow tube modulus of elasticity

This parameter is the prover barrel material modulus of elasticity, and is meaningful only
for non-master meter provers with the option Prover is double-walled clear. The default
value is that of carbon steel, 206.8e+6 kPa.
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10.2 Meter Proving Process

First, configure the parameters in the Prover Configuration dialog box. A Bidirectional
Pipe Prover is shown in this example.

Note: Changing prover type will reset all prover configuration.

g&- Prover Configuration E\ [=] @
M ETE SR Uinidirectional pipe. or tank hd Systemunits  C US @ 3
Prover tag |Pr|:|ver | Density units ® kg/m3  Rd/ED O AP

Read Result — Identification ‘ Options ‘
Commlink is open
Write ‘ Process Input ‘ Variation Limits ‘
g Fung per prove 0.000 Meter factor precision
g Funs per prove, selected 1 Pulse interpalation ratio
a Maxirmurn attempted runs before abort 11.18 Flow tube linear coef of expansion (°C e-6)
10 Minimurm pulses per run (thousands) Base temperature ("C)
o Maxirmurm seconds per run
32-hitinteger | Inputformat pulse countfar runs 0 Base prowver volume &t 15°C (m3)
0 Flow tube inside diameter (mm)
Prowver size units a Flow tube wall thickness (mm)
206.8 Flow tube modulus of elasticity (kPa e+6)
Select the type of prover.
NOTE: Changing prover type will reset all prover configuration.
Done

Please note that the bottom portion of the window provides help and suggestions.
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Meter Proving dialog box

This window is used to connect to the module to manage the prove and/or monitor prove
status and results from the Modbus database.

§'~ Meter Proving @

Setup and Acceptance Results

’_% Meter number

~

'

Emor |

Operatar number and name 1]

[

- and rate, to point ’F% [0 nearest)

: [eesizan |

r | . Connect

Dperation

Staging

Polling Poll Read prove status and results from the Module.
Read & Manual Commlink is open
= O Auto

Update time [sec) El

LClose

This is a typical configuration for a meter proving setup. Your application may vary from
the example shown.

WVISGE-AFC 1756-CFM
Wadule Counter Card

Cantrallogix®

Modbus - Serial Cams

Modbus Device

Mieter baing Proven l

Unldiractianal Prover
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10.2.1 Initial Requirements

In its current version, the AFC module proving of only liquid products, measured with
linear devices that use pulse counts as the primary input variable, where each pulse
represents a quantity of liquid volume.

& Meter Configuration EI |
’ METER 1 | Meter Tag |M|31 ‘ Accumulators and Flow Rates
~Select Meter Meter Classification Vol [ Energy | Mass

Meter number E%I Product group |Clude olls, JP4 - hour Flowe rate perniod unit

System of unit s 1S gallons | Flow rate unit
[ Meter Disabled | | =¥stEmarunis T US gallons

Accumulation unit

- Copy Config From Density units [kasm3 = 100000000 | Accumnulator rollover
Meter number % .
Metering principle | -
K-factor Characteristics
Copy : L~
Group membership Autanomous Gross volum| Measured quantity
Identification | Physical Device pul/USG Flow input unit
Turbine -
End of period | _I
IE:IE End-of-day hour Reference Conditions
Process Input
D Endlol-hou minats 0 Reference temperature [*F)
14,696 Reference pressure [psia) Control Opts | Calculation Opts |
Sample rate alarming - Archive Conti | Resemtabln A |
Sample peiiod limit Linear Meter [ Pulse Count ] rchive Config esettable Accum
Frequency flow threshold (Hz) Backplane Return | Densitometer |
16777216 | Pulse input rollover
100000000 | Master pulse-count rollover
0 o Pulse flow thrsh: count, time (s)
| Stream 1 | Liquid Linear Meter [ Pulse Count )

Select Stream 0 Dt reference density [ka/m3) K-factor (pul/USG)
(Sfreafﬂ number |I }%‘ 0 Dflt vapor pressure [psig) Meter Factors

[ Stream Enabled ]

Stream Opts |
Allocation | Shrinkage factor

Identification |

Result ———  [Select the overall class of product that this meter will measure.
Commlink is
unavailable
Site | BRead | Wiite | Done |

In the Meter Configuration dialog box above, Meter 1 is used in this example as the
meter selected to be proved. It can be proved using any one of the four provers that the
AFC modules support. These provers are described in the Prover Configuration section.
There is an Identification button which opens an editable options window, shown below.
Text entered here appears on the proving report.

é‘f* Meter 1 Identification @l

General type ||

M anufacturer |

Madel |

Size |

Mominal K-factor |

Serial number | |

Up to 10 characters. | Cancel | 0Ok
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10.2.2 Meter Proving Alarms

These alarms are transient and any one might exist only for a single scan, so they might
be missed when viewing this register directly. However, alarms are also accumulated
into the results database, so alarms that have occurred during any run may be viewed
by inspecting that database.

To Check for Alarms

1 Activate Meter Monitor dialog.
2 Select Meter to be proved.

3 Click on the READ button.

Note: Verify that the meter is not generating any alarms. Meter proving cannot proceed while any alarm is
displayed.

¥ Meter Monitor (==
Site Name [EAFC Flow Station | Project [MVIS6E-AFC |

Malar mazs of misture

~Select Meter Sean counts [input, cals)

heter number [% Click Me Accurmulators |deal gas relative denzity
N Click Me Flow rates Relative density at reference
— Polling
* Marual Click Me Process inputs 0.7352478 Reference density (kg/m3)
= ™ Auta 00000000h Meter alarms Reference compressibility

Flowing comprezzibility

Update time [zec) EI

Welocity of approach factor Ev

E xpanzian factor v’ Composzition Factar

Coefficient of dizcharge Cd Flowing dengity (ka/m3)

_|_|
b=
=

Result Pipe Reynolds number RelD

Success

Fressure extehgion Analpsis/HY characterization error

Onfice characterization emor Compressibility calculation error

Meter factar

Poll the selected meter.

Qlose| Print | Log |

This is accomplished by providing process parameter values that are within the ranges
defined in the Process Input Ranges dialog box.

[ Process Input Ranges %
Fmir min Xmtr max Zeio scale Full scale Opts Alam, lo Alarm, hi Bias Sampling
Differential pressure [hw/] T 0 0 0 & 0 0
Temperature 'F) (60 [60 |[e0 |[s0 [00n ][50 |[e0 0
Pressure (psig) |0 0 0 0 ﬂ 0 0 0
Density (kg/m3) [0 o [0 |0 [0k | [0 1G]
‘water content (%) |0 0 0 0 |00k ||0 0 ’m
'Q numl?el I:elween 1] and_1 000 hw. - - - ‘ MVT Linkage ‘ Done
mir min <= Zero scale <= Alarm lo <= Alaim hi <= Full scale <= Xmtr max.
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There are two sources of alarms:

e From the meter, which occur whether or not a prove is in progress. These are
illustrated above.
e From the prove, and there are 2 types:

a) Variation Limit Alarms
b) Prove Calculation Alarms

Note: An alarm will make a run unselectable.

Variation Limit Alarms
These alarms are due to variation outside the configured limits:

Bit/Byte Description

01 Prover inlet temperature
02 Prover outlet temperature
03 Prover inlet-outlet temperature
04 Prover temperature

05 Prover-meter temperature
06 Switch bar temperature
07 Meter pressure

08 Prover inlet pressure

09 Prover outlet pressure

10 Prover inlet-outlet pressure
11 Prover pressure

12 Prover-meter pressure

13 Meter density

14 Prover density

15 Prover-meter density

16 Water content

17 Meter flow rate

18 Prover flow rate

19 Pulses over runs

20 Pulses over passes

21 Not enough pulses in run
22t031 [Reserved]

Prove Calculation Alarms
These alarms arise from prove calculations (e.g. outside API limits):

Bit/Byte Description
00 [Reserved]
01 CTS prover
02 CPS prover
03 [Reserved]
04 High water
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Bit/Byte Description

05 CTW

06 CPW

07 Density correction

08 CTL prover

09 CPL prover

10 CSW prover

11 Vapor pressure prover
12 CTL meter

13 CPL meter

14 CSW meter

15 Vapor pressure meter
16 Repeatability

17 Change in factor

18 to 22 [Reserved]

23 Divide by zero

24 t0 31 [Reserved]

10.2.3 Prover Operation (Performing a Prove)

You must first configure a prover, and configure the channel of a Configurable Flow

Meter (CFM) or High Speed Counter (HSC) module for proving.

Note: CFM modules are available for the 1756 platform from Rockwell Automation,. Any HSC card will work
for the other modules, but if you use an HSC, you will need extra ladder logic in the PLC to implement

proving.

Once the parameters for the proving session have been configured, (pipe diameter,
water-draw volume, wall thickness, tolerances and limits on the variation of temperature,
flow rate, and other process variables), and the prove setup has been completed, the
entire proving session can be completely automated within the PLC ladder logic.

Steps for proving a meter:

1 Enter the prover parameter and variation limits (configuration).

2 Enter the number of meters to be proved (setup).

3 Set the ENABLE PROVE signal bit. This function verifies that the selected meter is
provable (a liquid pulse meter), and clears the proving results for a new proving

session.
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4 Enable the counter card channel for proving, and launch the ball. When the first
switch is tripped, set the RUN START signal bit. During the run, continuously copy the
prover temperature, pressure, density, etc. to the AFC module, so that it may monitor
their variation and accumulate them for final averaging. For the same purpose, the
module itself retrieves meter process variables directly from the meter input from the
PLC without PLC intervention.

5 When the second switch is tripped, copy the final pulse count from the counter card
channel to the proper location and set the RUN SToP signal bit This function
computes results for the completed run (averages of process variables, variation limit
alarms, etc.), and also computes results for the entire prove over all completed runs
(averages of run averages, variation limit alarms, API calculations and calculation
alarms, final meter factor and change in meter factor, and number of completed
runs). Upon a Run Start or Accept Prove signal, any bad runs are deleted from the
prove before continuing with the remainder of the signaled function.

6 When a sufficient number of runs have been completed, set either the Accept Prove
or the Reject Prove signal, which function marks the data in the prover results
accordingly.

Missed Switch

It is possible that the tripping of the second switch to end a run is not seen by the PLC
(due to a broken wire or poorly lubricated switch), leaving the AFC module and the
physical prover in inconsistent states. You may recover from this condition with the Run
Cancel signal, which clears any active run and resets the AFC module to be ready to
start a new run. Data from any bad run will also be deleted by the Run Cancel.

Proving Controls

These bits supply parameter information to the Enable prove and Accept prove signals.
Control bits 0 through 7 parameterize the Enable and bits 8 through 15 parameterize the
Accept. Controls are latched into the results database upon receipt of a signal. Changes
thereafter have no effect on the state of these control bits.

Proving Signals

A prover signal instructs the AFC module to immediately perform a particular function
once. A signal bit is latched by the process issuing the signal (for example, the PLC) and
is unlatched by the module when the function has been performed. Prover signals are
discharged upon the next proving scan, before which several Modbus transactions may
be completed, hence, a read of the signal word may show pending undischarged
signals.

Prover Sequencing

This parameter reports the state of the proving hardware, making it available to the
prove-management software for display of prove status and possible control of the
prove. The prove-management feature of uses it only for display. This value usually
comes from the proving hardware integrated into the PLC platform, therefore it is
normally supplied by the PLC.
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Prover Phase

These bits report the state of the run as known by the proving hardware. These values
are chosen specifically for compatibility with several kinds of proving hardware, so that
the work necessary for the PLC to translate hardware register values into these values
required by the AFC module is minimized and in many cases can be reduced to a simple
mask-and-copy. There are 8 values ranging from 0 to 7.

These values are:

Value Name Description

0 Prover not selected  This is the normal value when no proving run is in progress.
(not ready)

1 Prover active, notyet The counter card has been initialized for a proving run, but the ball or
counting piston has not yet passed the first switch. Counting of the pulses for the

run has not yet begun.

2 Prover active, past The ball or piston has passed the first switch but not yet passed the
first switch and second switch, and the run counter is counting pulses. For bidirectional
counting provers, this is the forward leg.

3 Prover active, past This state is for bidirectional provers only. The ball or piston has passed
second switch the second switch of the forward leg, the run counter has been stopped,

and the intermediate count for the forward leg is available. During this
state, the proving hardware should be swinging valves to reverse the
stream's direction of flow through the prover, preparing it for the return
leg.

4 Prover active, past This state is for bidirectional provers only. The ball or piston has passed
first switch return leg the first switch on the return leg but not yet passed the second switch,
and the run counter is counting pulses.

5 Run Complete The ball or piston has passed the second switch (for bidirectional
provers, the second switch of the return leg), the run counter has been
stopped, and the count for the run is available. For a bidirectional
prover, this count may be either the count for only the return leg or the
count for the entire run; use prover option "Return leg pulse count is
round-trip count” (register 65011 bit 4) to specify which.

6 Prover not selected  Some kinds of proving hardware report this value for a counting mode
(not ready) unrelated to proving. The MVI56E-AFC treats this value the same as
value 0.
7 Prover not selected  Some kinds of proving hardware report this value for a counting mode
(not ready) unrelated to proving. The MVI56E-AFC treats this value the same as
value 0.

Prover Position: Ready for Launch

The prover's displacer is ready for launching into the stream. For a bidirectional prover,
this is the launch of the forward leg.

Prover Position: Ready for Return

For bidirectional provers only, the prover's displacer is ready for launching into the
stream for the return leg.

Prover Position: Valve Sealed Behind Ball

The prover's displacer has been launched into the stream and the sealing valve has
been closed behind it. For a bidirectional prover, this is the start of the forward leg.
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Prover Position: Valve Sealed Behind Ball, Return Leg

For bidirectional provers only, the prover's displacer has been launched into the stream
for the return leg and the sealing valve has been closed behind it.

Proving Process Inputs
Absolute

This value is the process input pressure of the prover (traditional or master meter) in
absolute units. This value is calculated as (gauge pressure ) + (barometric pressure).
This value is meaningful only while a prove is active.

Gauge

This value is the process input pressure of the prover (traditional or master meter) in
gauge units. For a traditional prover with dual transmitters, this is the average of the two
inputs. This value is meaningful only while a prove is active. This information is found in
the Modbus dictionary.

Prove-enable Error Code

This code reports the result of the most recent attempt to enable a prove. If the code is
zero, the prove was successfully enabled; a non-zero code reports the reason for failure.
The values are:

Value Name Description
0 The new prove has been The new prove has been enabled.
enabled
21 Requested meter number  The Requested meter number (register 65300) is out of

range, or, for a master meter prover, is the same as that of
the master meter (an attempt to self-prove the master

meter).
22 Line meter not liquid pulse At the present time, the meter to be proved may only be a
liquid pulse meter.
23 Incompatible measurement At the present time, the configuration of both the prover and
standard the line meter to be proved must specify the same system

of measurement units (US, Sl) and the same liquid density
units selection (kg/m3, Rd/60, °API).

24 Unimplemented product Because of the nature of the proving calculations at the
group present time, not all product groups are provable. Meters
configured for these product groups are provable:
= Liquid (crude oils and JP4)
= Liquid (refined products: gasolines, jet fuels, fuel oils,
except JP4)
= Liquid (NGLs and LPGs)
= Liquid (lubricating oils)
= Liquid (special applications)
Meters configured for these product groups are not
provable:
= Gas
=  Liquid (oil-water emulsion of crudes)
=  Liquid (oil-water emulsion of NGLSs)

25 Unimplemented measured At the present time, only pulse meters whose pulse train
quantity represents gross volume can be proved.
28 Line meter in calibration The meter to be proved has at least one process input in

calibration mode. Ensure that all process inputs are live
before attempting to prove the meter.

29 Line meter not enabled The meter to be proved is not enabled.
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32 Master meter not liquid At the present time, a master meter prover must be a liquid
pulse pulse meter.
33 Master meter incompatible For a master meter prover, both the line meter and the
configuration master meter must be compatibly configured, including

identical settings of:

= System of measurement units (US, Sl)

Liquid density units (kg/m3, Rd/60, °API)

Product group

Measured quantity (gross volume pulses)

Reference conditions (base temperature and pressure)

API calculation options (selection of density,

temperature, and pressure corrections)

=  For product group 8, Special applications, the
coefficient of thermal expansion Alpha

38 Master meter in calibration The master meter has at least one process input in
calibration mode. Ensure that all process inputs are live
before attempting to use the master meter for proving.

39 Master meter not enabled = The master meter is not enabled.

51 Invalid prover parameter For a traditional (non-master-meter) prover, the base prover
volume (register 65036) must be greater than zero, and, if
the prover is single-walled, the inside diameter, wall
thickness, and modulus of elasticity (registers 65038,
65040, and 65042) must all be greater than zero.

52 Invalid prover controls Some undefined bits in the at-enable controls (register
65306 bits 0 through 7) have been set.
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10.3 Meter Proving Reports

The REPORT button generates a report with information such as:

Manufacturer

Model Number

Serial Number

Material Type

Prover Tag

Results of the prove appear in this report, along with the static data entered in the text
window during startup.

i Meter Proving Report @
1132007 41743 PM
General
Operator [ |
Location |&FC Flow Station
Product |
Date & time IW Repart number lf
Meter Data
General Type Meter number 1
M anufacturer li Streamn nurnber lf
Model li Marninal K-factar li
Serial nurmber li Flaws rate [rm3sh) IW
Size li Temperature-compensated IT
Prower Data
General Type li Inzide diameter [mm) IT
M anufacturer li ‘i all thickness (mm) W
todel [ Calbrated volume st 15°C m3 [ 1
Serial nurmber li
t aterial li
Process [nput | Calculations Close Frirt
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This window provides prover information in a report format. To print as a report, click the

PRINT button.

5 Meter Proving (Master Meter)

Setup and Acceptance

'ﬁ %I Meter number

[ &
=

L

Eror |

Dperator |

[~ Apply news factor and rate, b poink ’F%I [0 nearest)

[ Shift entire curve

[ Apply to all strears

Operation

Aocept Prove

Reject Prove

Pausze Prave |

i

Results

Meter 12 Stream 1 MMstim 1 Runs:

x|

2 completed 2 gelected 2 attempted

Begun 1998-01-02.23:06 Updated 1998-01-02.23:08 Accepted
Factor application by stream ...
3: Mot applied
7: Not applied
11: Mot applied
15: Mot applied

Frove Enabled
1: Hot apphed
5: Hot apphed
9: Not apphied
13: Not applied

2: Mot applied
6: Mot applied
10: Not applied
14: Mot applied

4: Not apphed
8: Not apphed
12: Mot applied
16: Mot applied

Readings

Mumber of samples

Process input alarms

Readings alarms

M eter temperature [°F)

Prover temperature [*F)

Meter preszure (pzi)

Prover pressure [psi]

Staging

Meter flow rate, Gross [MCF/h)

Runing O Camplete O

Meter density [kg/m3]

‘whater content [2)

keter flow rate (MCF./h]

Prover How rate [MCF #h)

Pulse counts

]

Fun 2 Feady ()
Polling
& Manual
Bead o
i O Auto

Update time [zec)] EI

Poll

’ghuw the prove report.

The Meter Proving window above shows the system during a prove using a Master
Meter. Notice the differences in the example of the information that is available before

and after connecting to the module.
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10.4 Protected Meter Proving Data in the Input Register Bank

The data concerned with Meter Proving is maintained in the AFC module’s Input
Register Bank, protected from change from outside. There are two areas described in
the Modbus Dictionary under these selections:

o Prove Results (Input registers 62400 to 63737)
e Meter Previous Prove Summary:

a) Meter 1 (Input registers 540 to 599, 60 registers)

b) Meter 2 (Input registers 1540 to 1599, 60 registers)
c) Meter 3 (Input registers 2540 to 2599, 60 registers)
d) Meter 4 through 16...

10.4.1 Prove Results

This area contains the details of the latest prove that has been enabled:

Prove setup

Prover and proved-meter configuration summary

Prove state

Prove-level calculations

Run-level input and calculations for each run of the prove

This area supplies most of the information presented on the proving report (the
remaining info comes from the proved meter’s Previous Prove Summary; see next). The
contents of this area persist until a new prove is enabled, so a proving report may be
regenerated at any time after the prove has been completed and before the next one is
started. There is only one such area for all meters on the AFC module; therefore
enabling a new prove for any meter resets the Prove Results from the last completed
prove, regardless of which meters were involved.

The Latest Prove Results is a block of 1310 registers, starting at input register 62400
and proceeding through register 63709.

Module Memory
Address

62400 to 62409
62410 to 62553

Name Description

Prove Status Occupies 10 registers

Prove Setup Occupies 140 registers and protects meter configuration and prove
setup information for use by proving calculations and report
generation; this information remains unchanged from the moment of
enable, regardless of how the original source information might be

altered during or after the prove

Prove 62554 to 62579 Occupies 22 registers and records timestamps associated with the

Acceptance prove, accumulator totalizer values, and details of the disposition of
the new meter factor upon acceptance of the prove.

Prover 62580 to 62661 Occupies 80 registers and has the same purpose as Prove Setup,

Configuration to protect the prover configuration against subsequent changes so
that proving can proceed under reliably constant parameters, and
so that the proving report can be generated and regenerated
according to the original conditions of the prove.

Prove Only 62662 to 62675 Occupies 10 registers and contains a few calculated values that are

Calculations applicable only for the prove as a whole.
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Name Module Memory Description
Address

Reading and 62676 to 62793 Occupies 116 registers and the "readings" part contains the

Calculations for averages of the corresponding readings for all runs of the prove.

Prove The "calculations" part contains calculations performed upon the
prove-level readings if calculation method "average data" was
chosen.

Reading and 62794 to 63737 Occupies 166 registers for each of up to 8 runs of the prove. The

Calculations for layout of each block of 116 registers is identical to that of the

Runs Readings and Calculations for Prove block. The "readings" part

contains the weighted averages or snapshots of all process input
and counter card input for the duration of the run. The "calculations"
part contains calculations performed upon the run-level readings if
calculation method "average meter factor" was chosen.

The Latest Prove Results area has a fixed layout so that any point can always be found
at the same location regardless of setup, and with a collection of points intended to be
sufficient for a variety of setups. Consequently, many points will be irrelevant for a given
combination of prover configuration, meter configuration, and prove setup. Those
irrelevant points will have zero values in the Results area and can be ignored. ’s Meter
Proving window does not show irrelevant points.

10.4.2 Meter Previous Prove Summary

Found in the Modbus Dictionary, this area contains summary data for the previous prove
of each of the AFC’s meter runs. Each time a new prove is enabled and before the
Prove Results area is reset, summary prove information for the meter previously proved
(if any) is copied to the meter’s Previous Prove Summary block, overwriting the old
information. This area supplies a small amount of the information presented in the
proving report.

The Previous Prove Summary block for each meter occupies 60 registers. Meter #1's
block begins at input register 540, Meter #2’s block is at 1540, and so on, with an offset
of 1000 registers per meter.

10.4.3 Prover Temperature

Absolute

This value is the process input temperature of the prover (traditional or master meter) in
units relative to absolute zero, and is required for some calculations. This value is
meaningful only while a prove is active.

Conventional

This value is the process input temperature of the prover (traditional or master meter) in
conventional units. For a traditional prover with dual transmitters, this is the average of
the two inputs. This value is meaningful only while a prove is active.

This information is found in the Modbus Dictionary.
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10.5 Meter Factor Application Codes

The Meter factor application codes data point is a byte array that indicates how the
meter factor was applied for each meter.

B 5 =
Source Configuration Dictionary Section Meter W Shaw bits
. i,
& Local T Orline |F'n:-ve Results j \Liil Beanel |cnde "EI
Bank & Feqg |Datum Type Description A
I-62548* |Shking[10ch] |Product description
I-52553 Urzigned int | Report number
I-62554+ |Unsignedlong | Timestamp: beain
I-62556+ |Unzignedlong | Timestamp: last update
I-62558+ |Unsignedlong | Timestamp: accept
I-62560+ |Unzigned long | Accumulator totalizer, mazs [ka)
I-62564+ |Unzignedlong | Accunulator botalizer, net [m3]
I-62566+ Unzigned long | Accumulator totalizer, aross [m3]
I-625658+ Unzigned long | Accumulator totalizer, aross standard [m3)
I-62570+ Unzigned long | Accumulator totalizer, water [m3]
I-62572* |Byte amay [16] | Meter factor application codes
I-62580.L |Unsigned byte |Prover tipe
I-62580.H |Unzigned byte | Master meter number [1-bazed)
I-62581.L |Unzigned byte | Measurement system
I-62581.H |Unzsigned byte | Density units
I-62583+L |Bitmap Prover optiohs
I-62583.0 (Bit Dual tranzmitters, temperature
I-62583.1 (Bit Dual tranzmitters, pressure
I-62583.2 |Bit Input rieter denzity v
£ >
Find the next occunence of the search phrase. Close

The following table explains the possible values for the Meter factor application codes

data point.

Value Description

Greater Applied (with flow rate) to this interpolation point
than O

-1 Applied to all interpolation points

-2 Applied to static factor (intpl KF)

128 Event log full; not applied

0 Application not performed
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11 Meter Monitor

11.1 Accessing the Meter Monitor Dialog

1 Within EAFC Manager, navigate to ON-LINE > METER MONITOR.

& Meter Monitor

Site Name [EAFC Flow Station |
Meter Tag |Ml]1 |

- Scan counts [input, calc)
[~

Click Me

r Select Meter
Meter number

Accumulators

r~ Polling Click Me Flowy rates
v " .
Read O [ere] Click Me Process inputs
" Auto

Meter alarms

Update time [zec) EI

Click Me Pulse counts

Pulse frequency [Hz)
K-factar [pul/USG)

heter factor

Result
Commlink is
unavailable

Project |

Wallclock

Denzity at B0°F [lg/m3)
Corrected density [kg/m3)
Wapaor pressure (peig)
Vaolume comection factors
Wapor pressune eror
Reference density errar
Temperature comection emrar

Pressure commection error

The meter being monitored, between 1 and 1.

Close | | |

2 The Meter Monitor dialog provides you with information on a particular monitor.
Select the Meter Number from the drop-down and click the READ button to poll the

meter.

Accumulators, Flow rates, and Process Inputs.

11.2 Accumulators

Click the fields with the word CLICK ME to obtain additional information on

1 Click the ACCUMULATORS field to display the Meter Accumulators dialog.

Fi Meter Manitor £3
Site Name [EAFC Flow Station e == ]
Meter Tag |MI]1 | Totalizer Residue Reset

 Select Moter _ Gross (USE) I
. Click Me Accumulators Net [USG] _ _
r Polling Click Me Flows rates
Read « Click Me Process inputs
et | o e wowvss [
eter alarms
pdete time (s=c] EI Click Me Pulse counts (=R e I
Pulze frequency [Hz] [2] Gross [USG] _ _ r
Ktactor puis) | (3 Gross standard (U NN I
Meter Factr (4] Mass i) | s
Result
[t:;;“;:l:irll:bllse [ Commlink is unavailable |
Click the box or press any key for details.
Close | | |
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2 Toreset an accumulator, click the checkbox to the right of the appropriate field and
then click APPLY.

Note: Only resettable accumulators will be cleared after this action.

11.3 Flow Rates

1 Click on the Flow rates field to display flow rates for the selected meter.

Fi Meter Manitor B
Site Name |EAFC Flow Station | Project |
Meter Tag |Ml]1 |
r Select Meter -
v -- can counts [input, calc) allcloc
Accumulators _ Density at BO°F [kg/m3)
r Polling Flow rates _ Conected density [ka/m3]
Read ?: fatnual Process inputs _ ‘Wapor pressure [psig)
uta
- _ Meter alarmz Wolurne comrection factors
Update ti
pdate time (sec] [4 | Pulse counts ﬁ
_ Pulze frequency [Hz] e low Rl r
_ K-factor (pul/JSG) Gross [USG/h) _ n ermor
_ eter factor Grozs standard [USG/h) _ or
r Result
Commlink is et [USG/h) _
unavailable Mass [Iboh) _
‘wiater [USGAH) _
Click the box or press any key for details.
Cloze | | |
2 Click CLOSE to close the dialog.
11.4 Process Inputs
11.4.1 Viewing Process Inputs
1 Click on the PROCESS INPUTS field to display the Process Inputs dialog.
§‘$' Meter Manitor 22

Site Mame [EAFC Flow Station

Project |

Meter Tag |Ml]1

rSelect Meter
Meter number

r Polling
Read

&+ tdanual
" Auta

-- Scan counts [input, calc)

Accumulators
Flow rates

Process inputs

Density at BO'F [ka/m3]
Corected density [kg/m3]

‘Yapor preszure [paig)

Update time (sec) El §‘H Process Inputs @
Calibration
Last Raw Scaled Avg Alarmz  Auto Manual
| Tenperse N N
s I I - W
ooy N I
unavailable S -
v concr [ I > DN T
C. k i ilabl iClose |
Click the box or pr l £ uhava | |iGlose I |
Close | | |

ProSoft Technology, Inc.

Page 116 of 293



MVI56E-AFC / MVIGOE-AFC # Enhanced Liquid and Gas Flow Computer Meter Monitor
ControlLogix® and CompactLogix™ Reference Guide

2 The current value for the Process Inputs is displayed for each process input

3 The Process Inputs Calibration parameters are set to Auto when a Transmitter
Calibration action is set through the ONLINE > TRANSMITTER CALIBRATION window.

All process inputs go into calibration auto while performing a transmitter calibration
function. This allows calculations to continue (using the scaled average) while the
calibration is done. If the transmitter calibration is suspended or the communication
to the PLX is lost, the calibration will switch to manual. Once in manual mode, the
user needs to access this window to remove manual mode to allow calculations to be
based on the current value received from the PLC code.

4 The Alarms field displays any process input alarms. Click in the Alarms field to view
alarm information in the Detail Alarms dialog.

%‘3- Detail Alarms, Temperature @ |
& Meter Monitar £3
5 _ [ Backplane transmitter failure i
Site Name |EAFE Flow Station Project
[~ Sample rate too low
Meter Tag |Ml]1 ™ Backplane range limit exceeded, lo
rSelect Meter [~ Backplane range limit excesded, hi wallclack
heter number % R
™ Irvalid imput famnat Diensity at BO°F [kg/m3]
rPoling————— - Cormected density (kgfm3)
Read ?: Manual ™ Local range limit exceeded, lo Vikmas e ()
£uto ™ Local range limit excesded, hi o
Update time [zec) El E
m Calibration
Alarmz  Auto Manual
. n T
Result [ Threshald limit exceeded, lo [psig) - m m
Commlink is [~ Threshold imit exceeded, hi [kg/m3) - r r
unavailable w .
o AT T
-
Cl
Click the b r —— ﬂ J
Close | | | =

An alarm is active if the ALM checkbox is checked. A checkmark within the RQD
checkbox indicates that the alarm must be acknowledged. If an acknowledgment is
required, check the Ack checkbox.

5 Once you make changes, click AppLY and then OK.
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11.4.2 Detail Alarms: Differential pressure

Failure Description

Backplane Transmitter Failure The PLC has reported a failure of the differential of the
differential pressure process input transmitter, and a known-
good value has been substituted.

Sample rate too low The module determined that the differential pressure
process input is being delivered from the PLC at is
unacceptably slow rate. No value substitution has been
made.

Backplane range limit exceeded, lo  The PLC has reported that the differential pressure process
input is below its configured lower range limit, and a known-
good value has been substituted.

Backplane range limit exceeded, hi  The PLC has reported that the differential pressure process
input is above its configured upper range limit, and a known-
good value has been substituted.

Invalid input format The module has determined that the differential pressure
process input is not a valid floating-point value (a NAN or
INF), and a known-good value has been substituted.

Local range limit exceeded, lo The module has determined that the differential pressure
process input is below its configured lower range limit, and a
known-good value has been substituted. For more
information, see the Input scaling, differential pressure
points beginning at register H-8044.

Local range limit exceeded, hi The module has determined that the different pressure
process input is above its configured upper range limit, and
a known-good value has been substituted. For more
information, see the Input scaling, differential pressure
points beginning at register H-8044.

Threshold limit exceeded, lo The module has determined that the differential pressure
process input is below its configured lower level alarm
threshold; no value substitution has been made. For more
information, see Input scaling, differential pressure points
beginning at register H-8044.

Threshold limit exceeded, hi The module has determined that the differential pressure
process input is above its configured upper alarm threshold;
no value substitution has been made. For more information,
see the Input scaling, differential pressure points beginning
at register H-8044.
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11.4.3 Detail Alarms: Temperature

Failure Description

Backplane Transmitter Failure The PLC has reported a failure of the temperature process
input transmitter, and a known-good value has been
substituted.

Sample rate too low EAFC Manager determined that the temperature process

input is being delivered from the PLC at an unacceptably
slow rate. No value substitution has been made.

Backplane range limit exceeded, lo  The PLC has reported that the temperature process input is
below its configured lower range limit, and a known-good
value has been substituted.

Backplane range limit exceeded, hi  The PLC has reported that the temperature process input is
above its configured upper range limit, and a known-good
value has been substituted.

Invalid input format The module has determined that the temperature process
input is not a valid floating-point value (a NAN or INF), and a
known-good value has been substituted.

Local range limit exceeded, lo The module has determined that the temperature process
input is below its configured lower range limit, and a known-
good value has been substituted. For more information, see
the Input scaling, temperature points beginning at register H-
8060.

Local range limit exceeded, hi The module has determined that the temperature process
input is above its configured upper range limit, and a known-
good value has been substituted. For more information, see
the Input scaling, temperature points beginning at register H-
8060.

Threshold limit exceeded, lo The module has determined that the temperature process
input is below its configured lower level alarm threshold; no
value substitution has been made. For more information,
see Input scaling, temperature points beginning at register
H-8060.

Threshold limit exceeded, hi The module has determined that the temperature process
input is above its configured upper alarm threshold; no value
substitution has been made. For more information, see the
Input scaling, temperature points beginning at register H-
8060.
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11.4.4 Detail Alarms: Pressure

Failure Description

Backplane Transmitter Failure The PLC has reported a failure of the pressure process input
transmitter, and a known-good value has been substituted.

Sample rate too low The module determined that the pressure process input is being
delivered from the PLC at is unacceptably slow rate. No value
substitution has been made.

Backplane range limit The PLC has reported that the pressure process input is below its

exceeded, lo configured lower range limit, and a known-good value has been
substituted.

Backplane range limit The PLC has reported that the pressure process input is above its

exceeded, hi configured upper range limit, and a known-good value has been
substituted.

Invalid input format The module has determined that the pressure process input is not

a valid floating-point value (a NAN or INF), and a known-good
value has been substituted.

Local range limit exceeded, lo  The module has determined that the pressure process input is
below its configured lower range limit, and a known-good value
has been substituted. For more information, see the Input scaling,
pressure points beginning at register H-8076.

Local range limit exceeded, hi  The module has determined that the pressure process input is
above its configured upper range limit, and a known-good value
has been substituted. For more information, see the Input scaling,
pressure points beginning at register H-8076.

Threshold limit exceeded, lo The module has determined that the pressure process input is
below its configured lower level alarm threshold; no value
substitution has been made. For more information, see Input
scaling, pressure points beginning at register H-8076.

Threshold limit exceeded, hi The module has determined that the pressure process input is
above its configured upper alarm threshold; no value substitution
has been made. For more information, see the Input scaling,
pressure points beginning at register H-8044.
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11.4.5 Viewing Meter Alarms

1 From the Meter Monitor dialog, click within the Meter Alarms display box.

%:3:- Meter Monitor

ExD

Site Name [EAFC Flow Station

\ Project [MVIS6E-AFC \

Meter Tag |MEII

~Select Meter

Meter number 1

.|
-

Polling
& Manual

Read
" Auto

Update time [sec) |4

Result

Commlink is
unavailable

Close ‘ ‘

- - Scan counts [input, calc)

Chick Me Accumulators
Chick Me Flow rates

Process inputs

Velocity of approach factor Ev

Expansion factor Y
Coefficient of discharge Cd
Pipe Reynolds number ReD
Pressure extension

Orifice characterization eror

Meter factor

| Asset Tag [METER 1

Active Stiream -

Wallclock

Molar mass of mixture

Ideal gas relative density
Relative density at reference
Reference density (kg/m3)
Reference compressibility
Flowing compressibility
Composition factor

Flowing density [(kg/m?3)

Fpv

Analysis/HY characterization eror

Compressibility calculation error

Click the box or press any key for details.

This opens the Meter Alarms dialog:

( » Meter Alarms @
Ack Agd Alm Description Ack Agd Alm Description
[T I | Differential pressure: general failure 0 O O
[T ™ T Diferential pressure: range I O O
[~ I [ Differential pressure: threshold 0 IO O
[T I 7 Temperature: general failure 0 O O
[~ 7 T Temperature: range L O O
™ I | Temperature: threshold O O O
[T I T Pressure: general failure 0 O [
[ 7 T Pressue: range N [ =
Ack Agd Alm Description Ack Rgd Alm Description
I I | Pressure: threshold I I | Compressibility calculation emor
O I~ I I Accumulation overflow
O O [T I | Static pressure exception
00O O 0O 0O O
0 0 O N N
O O [ 7 I T Analysis/HV characterization eror
O 0O O [~ " | Oifice characterization ermor
O O O 00 O
| | LCancel |

This dialog displays alarms. In addition, the window displays checkboxes that
indicate an alarm, an acknowledgement request and required acknowledgement

indicator.
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o Ifthe Alm checkbox is checked, but the Rqd checkbox is not, you do not have to

acknowledge the alarm.

o Ifthe Alm checkbox and the Rqd checkbox are checked, you must acknowledge
the alarm by checking the Ack checkbox.

Note: This behavior is based on a user preference for alarming set in the METER CONFIGURATION >

CONTROL OPTS.

2 Click AppLY and then click OK.

11.4.6 Meter Alarm Bits

Alarm Parameter

Description

0 Differential pressure: general failure

The differential pressure process input
encountered a failure and an alarm must be
acknowledged.

1 Differential pressure: range

The differential pressure process input is outside
its configured allowable range and a known-good
value has been substituted.

2 Differential pressure: threshold

The differential pressure process input has
exceeded a configured threshold limit; no value
substitution has been made.

3 Temperature: general failure

The temperature process encountered a failure
and the alarm must be acknowledged.

4 Temperature: range

The temperature process input is outside of its
configured allowable range and a known-good
value has been substituted.

5 Temperature: threshold

The temperature process input has exceeded a
configured threshold limit; no value substitution
has been made.

6 Pressure: general failure

The pressure process input encountered a failure
and the alarm must be acknowledged.

7 Pressure: range

The pressure process input is outside its
configured allowable range and a known-good
value has been substituted.

8 Pressure: threshold

The pressure process input has exceeded a
configured threshold limit; no value substitution
has been made.

24 Compressibility calculation error

The AGA 8 calculation has reported an error.

25 Accumulation overflow

An accumulator increment in a single scan that is
unreasonable, i.e., less than O or greater that
1,000,000,000 (9 zeros), is ignored and the alarm
is raised.

26 Static pressure exception

Absolute static pressure is unreasonably low and
has been adjusted.

29 Analysis/HV characterization error

The characterization of the input analysis and/or
heating value configuration has encountered a
problem.

30 Orifice characterization error

Orifice meter parameters are such that
measurement cannot occur.
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12 Viewing Checksum Alarms

This grid displays existing checksum alarms (error detection).
In EAFC Manager, navigate to ON-LINE > CHECKSUM ALARMS.

gﬁ,’.- Checksum Alarms (site, prover, & meters)

Bits

o 1 2

3

9

5

13| 14| 15

Site & Prover

hetar 1

Meter 2

Meter 3

heter 4

Metar b

heter b

Meter 7

Meter &

heter 9

Meter 10

heter 11

Meter 12

Meter 13

heter 14

heter 15

heter 16

Site configuration

i« Base ( Streams

Done

‘ Poll ‘

The grid represents bits and meters. Each bit is identified in the lower-left information

window. For example, bit 6 for meter 2 represents Meter archive accumulators.

gﬁ} Checksum Alarms (site, prover, & meters)

Bits

01 2

3

4

B

Site & Frover

Meter 1

hetar 2

hetar 3

hetar 4

hetar &

heter b

NN\

Metar 7

heter 8

hetar 9

heter 10

7

heter 11

heter 12

heter 13

.

Description of bit

Bit 6, Meter 2

heter 14

7

heter 15

heter 16

/
Iy

Meter archive
accumulators

r

i@ Base ( Streams

Done

‘ Poll ‘

Display is per Base (per meter shown above) or Streams (Streams defined per meter).
There may be 4 streams per meter. If detected by stream, the specific stream and

checksum are displayed in the information window.
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g@- Checksum Alarms (streams) @
Biits O 1| 2| 3 4 5 & 7 & 9] 10] 11| 12| 13 14| 1t
Streams 1-4
Streams 5-8

Streams 9-12
Streams 13-16
Streams 17-20 .
Streams 21-24 e
Strearns 25-28 W'\s\
Streams 29-32 . P |
Streams 33-36 ™, ( A
Streams 37-40
Streams 41-44

Streams 45-48 Stream 18, \ 4
Strearns 43-52 component
Strearns 53-56 analysis
Streams 57-60 //L!—!—!—F/

Streams 61-64 ,57 | | | | |

/~

Stream 18 component
analysis

//

(" Base (& Streams Done

‘ Poll ‘

The PoLL button allows you to poll all streams or meter in order to check for errors.

ProSoft Technology, Inc. Page 124 of 293



MVI56E-AFC / MVIGOE-AFC # Enhanced Liquid and Gas Flow Computer Modbus Communication Reference
ControlLogix® and CompactLogix™ Reference Guide

13 Modbus Communication Reference

A remote Modbus Master device can be connected to any one of the communication
ports for data polling. The module accepts the following Modbus command functions
according to the Modbus protocol specification:

Modbus Function Code Description

3 Read Holding Registers

4 Read Input Registers

6 Preset (Write) Single Register
16 Preset (Write) Multiple Registers

Refer to Cable Connections (page 286) for wiring instructions.

The Modbus Master command can be sent to either the Primary or Virtual Modbus
Slaves in the module. Each slave has individual Modbus addresses that you can
configure (PROJECT > SITE CONFIGURATION). The Primary Slave address is configured as
244 by default.

CFG
P2
Modbus i s
Master " P3 e
EAFC Manager

13.1 Serial Port Communication Parameters

The module supports the following communication parameters for each communication

port:

Parameter Values

Baud Rate 9600 through 230400. Default is 19200
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.
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You must configure the communication parameters for each communication port using
EAFC Manager (Site Configuration):

13.2 Port Options

f+ EAFC Port 1 Configuration X

Farity
(® MNone
" Ewven
" Odd

L9
[ 9
L9
[ 9

— Communication Parameters ——————

Copy from Local | |19200 v

Data Stop tode
" 7 Bits (& 1Bit (® RTU
& 3 Bits (" 2Bits - ASCII

— Port Modem Delays
CTS timeout (x bms)

Delay befare first data after CTS (x 5ms)
Delay after last data before RTS (x bms)

—Port Options
[ Idle timeout {m)
-

-
[ Swap Modbus words
[ Disable pass-thru

The following options can be configured:

Parameter

Description

Modbus Master

Enables the Modbus Master for the port (Serial 2 only).

Note: This port cannot be used to poll instrumentation, but it can be used to poll
devices that do not require time-sensitive updates such as an online gas
chromatograph.

Hide Primary Slave

Protects the Primary Slave from any read or write operations from a
remote master. Only the Virtual Slave is visible on the port.

Swap Modbus Bytes

Swaps the Modbus bytes transferred through this port.

Swap Modbus Words

Swaps the Modbus words transferred through this port. The parameter
is only applicable to those data points that hold 32-bit quantities (long
integers, floats, totalizers).

Disable pass-thru

Disables the pass-thru feature on this port.

Not all options are available on every port:
e Port 1is restricted, so that can always communicate with the Primary Slave using

this port.

e Modbus Master option is available only on Serial 2.
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13.3 Modbus Master

Serial 2 can be configured for Modbus Master operation (PROJECT > SITE
CONFIGURATION > SERIAL 2).

—Port Options
[v Modbus Mastar Rewv timeout (x 0.7s) Dl
[ Hide primary slave
B
[ Swap Modbus words
[ Disable pass-thru

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 (approximately
one command can be sent every second as Modbus master polling is a secondary
process to the module).

Processor AFC Module
Modbus Slave
1 2
Modbus Master Modbus
Reguest Block Command
4 3
Modbus Master Modbus
Response Block Response

The following Modbus functions are supported 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

16 Preset (Write) Multiple 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.
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Example:
The following table shows how the data types are implemented if a write function is
selected and the item count is configured with a value of 10 (decimal):

Data Type Register ~ Modbus Number of Number of Number of Number of words
Type Function Coils Bytes Registers (16-bits)
transferred
Bit Coil 15 10 2 - 1
Word Holding 16 - 20 10 10
Long Holding 16 - 40 20 20
Long Remote Holding 16 - 40 10 20

Note: The number of coils, bytes, and registers are part of the Modbus request (functions 15 and 16)
according to the Modbus specification.

The following table shows how the data types are implemented if a Read function is
selected and the item count is configured with a value of 10 (decimal):

Data Type Register Type Modbus Function Number of Registers
Bit Coil 1 10
Bit Input 2 10
Word Holding 3 10
Word Input 4 10
Long Holding 3 20
Long Input 4 20
Long Remote Holding 3 10
Long Remote Input 4 10

Note: The number of registers is part of the Modbus request according to the Modbus specification.

Refer to the ladder logic section for your module for more information about the Modbus
Master block.
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14 Primary and Virtual Slaves and Modbus
Addressing

The module supports two individual Modbus slaves (Primary and Virtual) to optimize the
polling of data from the remote SCADA system, or from the processor (through the
backplane). Refer to the Modbus Dictionary dialog in for information about Modbus
addressing.

14.1 Modbus Address Space

Addressable Modbus registers are divided into four banks as shown in the following
table.
Modbus Address Space Allocation

Total Modbus Registers: 131,072

Primary Slave Banks Virtual Slave Banks

(131072 registers) (20,000 registers)

Holding Registers  Input Registers Holding Registers Input Registers
From: 0 From: 0 From: 0 From: 0

To: 65535 To: 65535 To: 9999 To: 9999

The first 100 registers of the virtual slave (registers 0 through 99) are predefined to map
to the first 100 registers of the primary slave. This mapping cannot be changed. Also, the
Virtual Slave Input Registers can be accessed as Virtual Slave Holding Registers by
adding 10000 to the Modbus register address; for example, Input Register 2386 is the
same as Holding Register 12386.
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14.1.1 Accessing the Data

The Modbus Master provides an easy way to read and write data from both slaves
through the Modbus Master Interface.

g@} Madbus Master @
—Set Commlink —Set Transaction —Action
| Commlink is apen | Slave address 244 Connect ‘ Send Cmd ‘ Close ‘
Tra_r]__sport\
QUCHE ® Sl ‘ Uliizautim, @ tanual  © Auto
Function
Server IP address [192.168.0.251 ( & Pead C Wit ‘ Updatetime(s) [2 |
5 TCP port B0z .
EXRET oD Register “Result
|Hu|ding Registers ﬂ Attermpts ]
Offset| 0 | Count| | Time (ms) 0
- ——— 1 16-Bit Display 32-Bit Display
(« (« ’7  Ocal Hex @& Decimal ’7(" Long integer ™ Floating point ¢ Disahle

[v Big-endian word order (check this for AFC)

—Holding Reqisters

Access the Modbus Master interface by navigating to COMMUNICATIONS > MODBUS
MASTER. All register addressing is shown in the Modbus Dictionary.
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14.2 Primary Slave

The Primary Slave contains the main EAFC database that consists of 131,072 Modbus
registers. The Site and Meter configuration, as well as all live process data and ongoing
calculations are kept in the Primary Slave address space. This address space is divided
equally between the Input Register Bank (65,536 registers) and the Holding Register
Bank (65,536 registers).

The register addressing is shown in the Modbus Dictionary dialog box in EAFC
Manager.

14.2.1 Modbus Address References

In some documents, you may occasionally see Modbus address references like
Ph00018 or Mh00162. The first two characters of such references indicate how to
convert the following number into an absolute Modbus address in the module.

The following table shows the possible values for the first identification character:

Address Translation 1D Description

P Absolute Modbus address, Primary Slave

M Meter-relative Modbus address, Primary Slave
\% Absolute Modbus address, Virtual Slave

This table shows the possible values for the second identification character:

Register Bank ID Description
h Holding register

i Input register

14.2.2 Modbus Address Examples

Ph02000 = Holding register located at address 2000 in the primary slave.
Pi02000 = Input register located at address 2000 in the primary slave.

Mh00100 = Meter-relative holding register located at offset 100 in the block of the
primary slave that contains the data for the meter.
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14.2.3 Meter-relative Data

Meter-relative holding register starts at absolute holding register 8000 and occupies
1000 words of data for each meter channel.

8000
Meter 1 Data

10000
Meter 2 Data

12000
Meter 3 Data

14000
Meter 4 Data

16000
Meter 5 Data

18000
Meter 6 Data

20000
Meter 7 Data

22000
Meter 8 Data

24000

The meter-relative addresses are offsets within each meter data area. The correct
absolute address is calculated by the following formula (assumes meters are numbered
starting with 1):

(absolute address) = (1000 * (meter number-1)) + 8000 + (meter relative address)
In the Modbus Dictionary dialog box, addresses listed for the selected meter are
absolute addresses, so you should subtract the appropriate multiple of 1000 to calculate
the meter-relative address.

Example:

Find the orifice diameter address for the first 5 meter channels.

The meter 1 orifice diameter registers are located at the holding register address 8216
and 8217 as follows:

8214 8215 Float Parameter: orifice plate: measurement temperature
8216 8217 Float Parameter: orifice plate: measured diameter

8218 8219 Float Parameter: orifice plate: coef of thermal expansion
8220 8221 Float Parameter: meter tube: measurement temperature
8222 8223 Float Parameter: meter tube: measured diameter

8224 8225 Float Parameter: meter tube: coef of thermal expansion
8226 8227 Float Parameter: differential pressure flow threshold

The meter-relative addresses are Mh00216 and Mh00217
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The addresses for meters 1 to 5 are listed on the following table.
Meter Registers

8216 and 8217

9216 and 9217

10216 and 10217

11216 and 11217

12216 and 12217

AR W[N|F

14.2.4 Scratchpad

The Primary Modbus Slave contains a scratchpad area that can be used to store any
data required by each application. This area is "empty" by default and contains 6000
words of data starting at holding register 2000 in the Primary Modbus Slave.

14.3 Virtual Slave

The module also provides a Virtual Address Space of 20,000 Modbus registers. This
address space is divided equally between the Input Register Bank (10,000 registers) and
the Holding Register Bank Holding Register Bank (10,000). This is where you can create
a virtual re-map by cross-referencing any of the 130,072 Primary Slave Modbus
registers to the 20,000 Modbus registers in the Virtual Slave Banks, thereby making it
easy for a SCADA Master to poll only the necessary Modbus addresses in contiguous
blocks. The virtual slave can also be used for data polling from the processor through
the backplane.

Modbus access to the Virtual Modbus Slave is disabled by default since its Modbus
address is originally set as 0. To use the Virtual Modbus Slave, you must initially
configure a Modbus address greater than zero in order to enable it. Refer to Site
Configuration for more information about enabling the Virtual Slave and using the
remapping feature. The PLC may always access the Virtual Slave, whether or not it has
a non-zero slave address and thus is available via Modbus.

Note: The first 100 registers in the Virtual Slave Holding Register Bank have been pre-assigned and cannot
be remapped. They map directly to the first 100 holding registers of the Primary Slave.

14.3.1 Virtual Slave Example Application

Assume that an application requires a remote Modbus Master to poll the orifice
diameters for the first 5 channels. Continuing the previous example, the holding register
addresses are listed again the following table:

Meter Registers

8216 and 8217
9216 and 9217
10216 and 10217
11216 and 11217
12216 and 12217

bW |N|F
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Because these addresses are not contiguous, the Modbus Master would have to use
five commands to poll all the data directly from the Primary Modbus Slave as follows:

AFC Module
Primary Modbus Slave

Modbus
Master

L

However, using the Virtual Modbus Slave optimizes the polling of data because the
registers can be remapped in any order using the (Site Configuration window). The
following illustration shows how the orifice diameter registers could be remapped to the
Virtual Slave starting at address Vh00100:

§E+ Indirect Address Remapping @
Select Register Block
# Haoldng  © Input Start Address m% Search  Previous ‘ Next ‘
Dezcription When addreszing  Access az Inpt Feq with 't Enb
H 0100 8216 r r i|
H o1 8217 I I
H o102 9216 I I
H 0103 9217 I I
H 0104 10216 I I
H 0105 10217 I I
H 0106 11216 I I
H o107 1217 I I
H o108 12216 I I
H 0103 12217 r -
— Result Bead
Commlink is unavailable
Wiite
Check to enable this Yirtual Slave regizter for writing; leave unchecked for
read-only. Done ‘

The following table shows how the addresses would be remapped between both slaves:

Primary Modbus Slave Addresses Virtual Modbus Slave Addresses
8216 and 8217 100 and 101
9216 and 9217 102 and 103
10216 and 10217 104 and 105
11216 and 11217 106 and 107
12216 and 12217 108 and 109
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Therefore, instead of sending five Modbus commands (2 words each) to the Primary
Modbus Slave, the Modbus Master device can now send one single Modbus command
(10 words) to the Virtual Modbus Slave in order to poll the same data from the module:

AFC Module
Primary Modbus Slave  Virtual Modbus Slave

'—
.—
y
r_
Modbus
Master

This example demonstrates the benefits of using the Virtual Slave instead of accessing
the data directly from the Primary Modbus Slave. The same procedure can be used
when polling data from the processor (through the backplane) because the Modbus
Gateway block also requires the data to be listed in a contiguous order.

To configure the data remapping between the two slaves, click the REMAPPING button.

#2- site Configuration EI [= @
Site name S ESNE EE LT
MVISBE-AFC | Project name [UHUISLISN < ric) number
244 Pritnary Modhus slave address 4.03.000 Fitmiware versionfrevision number
0 Wirtual Modbus slave address m Configuration changed
0 End-of-day minute - PLC status
0 Enchaf-hour minute m Site status
101.325 Barometric pressure (kPaa) m Active specialwindow sessions
0000k Site options l:l UDT tag prefix
0 Pass-thru: Max PLC window size
0 Pass-thru: Word region size 0 Fassthru: Bit region size
0 Pass-thru: Word region address 0 Fassthru: Bit region address
. . ( _ J Resut—————
Network Serial 1 | Serial 2 Remapping Ermifinls 6 SEEm
Boll | Read Write Special wnd |
Between 1 and 60 characters.
Meters | Prover ‘ Done
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This action opens the Indirect Address Remapping dialog.

Virtual Modbus

Select Virtual Slave Address Primary Modbus

Modbus Slave Slave Address
Register Bank
Prev and Next
buttons for
direct access to

ciiieaieterBlock configured data
o Hoiding  © Input Start Add 100 Se Previous | Mest | g
Description ‘Whet addressing  Acc: az Inpt Reg with Wit Enb
H o100 O E
H o101 |
H o102 r =
H o103 r =
H 0104 - =
H D105 r = Enable write to
H010e r = virtual slave
H o107 r [ address. Every
( ) r [ write performed to
Selecls primary r B E the virtual slave is
slave register bank. copied to the
—Hesul!+ A check = InDUT Read remapped primary
Commlink is unavailable I"EQiStEI", Clear = slave register.
holding register Wiite
Select to remap virtual slave Huldw
Done |
Writes the entire
Reads the entire remapping
mapping configuration from the
configuration from local computer to the
the AFC module to AFC module

the local computer

Because all registers in the example had the write enable bit set, all data copied to the
Virtual Slave would also be written to the remapped Primary Slave. If a Modbus device
writes a value to address 100 in the Virtual Slave, that value would also be written to
address 8030 in the Primary Slave. If it reads the current value on the Virtual Slave
address 102, it would be the same value in Primary Slave address 8032.

Important: Virtual Slave addresses must be equal to or greater than 100.

When the configuration procedure is complete, click the WRITE button to transfer the
entire remapping configuration to the module. This process may take up to a minute if
using a serial connection. While the transfer is taking place, the Result field (green
rectangle) shows the message "Writing indirect address definition block xx of yy", where
xxX =1 to 249 and yy may be as large as 249. When the transfer is complete, the result
field displays "Success".

To read the current remapping configuration from the module to the local computer, click
the READ button. This process may take up to a minute if using a serial connection.
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14.4 Virtual Slave Addressing Collisions

Addressing conflicts (collisions) can arise among three distinct regions of the Virtual
Slave holding register bank. These regions are:

o The defined range of 19900 registers to which Primary Slave registers may be
mapped (where the Virtual Slave input register bank is seen as an extension of its
holding register bank starting at address 10000.

e The word region of the pass-thru configuration, significant for Modbus write
commands only.

e A Special Window, when mapped to the Virtual Slave by specifying its “Virtual Slave
Location”.

An addressing collision arises when the address of a holding register falls within more
than one region. The AFC module resolves such collisions by deeming the address to
fall into the first region from the following list that matches.

e The pass-thru word region (Modbus write commands only)

o A mapped Special Window, in the sequence given by the Special Windows
Configuration dialog.

e The 19900-register re-mappable range, address 100 to 19999.

To avoid complexities of addressing collisions, it is recommended that all regions
mapped to the virtual slave be mapped to disjoint (non-overlapping) portions of the
Virtual Slave holding register bank, bearing in mind both the starting address and the
region size. In particular, this means that every mapped region should have a virtual
slave starting address of 20000 or greater, to place it outside the re-mappable range.

All Virtual Slave registers addressed by a single Modbus transaction must reside in the
same region; no region-spanning is permitted. A region spanning transaction is rejected
with Modbus exception code 2, lllegal Address.

Tip: Use the Modbus Dictionary dialog box to view Modbus addresses in the module.
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14.5 Modbus Pass-Through

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) to this region, it will generate a pass-through block to be sent
to the processor containing the Modbus command data. You may define a word pass-
through region (for Modbus functions 6 and 16) and a bit pass-through region (for
Modbus functions 5 and 15).

Processor AFC Module

Virtual Slave

Modbus
Master

Pass-Thru Block
Pass-Thru

Area

Important: You must enable the virtual slave by configuring a Modbus address greater than 0 (PROJECT >
SITE CONFIGURATION).

You can control which communication ports 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 for more information about the pass-

through feature.
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Feature Description
Pass-thru: Max PLC This defines the maximum window size (expressed as 16-bit words) in the
window size Virtual Modbus Slave. The maximum allowed value for this point depends of the

platform.

Pass-thru: Word
region size and Word
Region address

These two parameters define the Pass-thru word region located in the Virtual
Modbus Slave. The region starts at the address configured by the word region
address parameter and its range is defined by the Pass-thru Word Region Size
parameter.

Pass-Thru
Word Region

Address \

Pass-Thru Word
Region Size

Virtual Modbus Slave

Modbus Master

Pass-Thru
Word Region

A

Device
Modbus Master
Command
Function 6 or 16

The first 100 words in the Virtual Slave are reserved. Therefore, the pass-thru
region address value must begin no lower than word 100.

By configuring a Pass-thru Word Region Address of 20000 or greater, you may
avoid any reduction of the re-mappable address space of the Virtual Slave.

Pass-thru: Bit Region
Address and Pass-
Thru: Bit Region Size

These two parameters define the Pass-thru Bit Region located in the Virtual
Modbus Slave. The region starts at the address configured by the Bit Region
Address parameter and its range is defined by the Pass-thru Bit Region Size
parameter.

Pass-Thru Bit Virtual Modbus Slave

Region
Address \
Pass-Thru Pass-Thru < Modbus Master
Bit Region X . ~ Device
Size Bit Region Modbus Master
Command Function
5o0r15

Note: The AFC modules allow configuration through an Ethernet port and also
provides Modbus TCP/IP support. The Site Configuration dialog box looks
slightly different in that the Site Configuration buttons are changed to allow for
Ethernet connections. There is no Port 3.
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14.6 Disabling Pass-Through

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) to this region, it will generate a pass-through block to be sent
to the processor containing the Modbus command data. You may define a word pass-
through region (for Modbus functions 6 and 16) and a bit pass-through region (for
Modbus functions 5 and 15).

Processor MVI-AEC

) Modbus Master
Virtual Slave

-

Pass-Thru

-— Area nl

Pass-Thru
Block

Important: You must enable the virtual slave by configuring a Modbus address greater than 0 (Project >
Site Configuration).

You can control which communication ports will support the pass-through (PROJECT >
SITE CONFIGURATION > NETWORK SERIAL 1 or SERIAL 2 buttons).

Disable Pass-Thru: Disables the pass-thru feature for this port.

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

The following table shows how the data types are implemented if a read function is
selected and the item count is configured with a value of 10 (decimal):

Data Type Register Type Modbus Function Number of Registers
Bit Coil 1 10
Bit Input 2 10
Word Holding 3 10
Word Input 4 10
Long Holding 3 20
Long Input 4 20
Long Remote Holding 3 10
Long Remote Input 4 10

Refer to the ladder logic section for your module for more information about the Modbus
Master block.
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15 ControlLogix Ladder Logic Details

This section shows how you can extract important information from the sample logic
without requiring you to know the details of how the sample logic actually works. For
most applications it will be enough to refer only to the controller tags in order to perform
the tasks.

Note: The tag name shown below is an example meter name and can be one of many different references
based on Meter number, Meter Type, or personal preference for how you would like to name the individual
meter runs. For example if using our sample ladder logic, some Meter names are
AFCMeter01DifferentialGas, AFCMeter02DifferentialLiquid, AFCMeterO3LinearGas, and
AFCMeter04LinearLiquid.

15.1 Enable 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.

Warning: Changing meter types, product groups or units while the meter is enable will reset the entire
meter configuration to default (depending on the new selections), including erasure/deletion of all historical
records (archives) and accumulator values of the previously configured meter run. This is the case whether
the reconfiguration is performed from the PLC or external Modbus client.

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
logic or EAFC Manager.

The logic constantly reads each meter enable/disable status from the MVI56E-AFC.
Refer to AFCMeterX.Status.Enabled data structure for each meter status. Each variable
should be interpreted as:

AFCMeterX.Status.Enabled = 0 => Meter x is Disabled
AFCMeterX.Status.Enabled = 1 => Meter x is Enabled

[=l-AFCheterd)]

[+l-AFCheterD. Contral

[=l-AFCheterD1.Status

E-.-‘l‘-.FEM eter0 . Statuz. beter

—AFChdeter0] Status beter Enabled
—AFCheter0]. Status. M eter Enabledlarm

N

[ T (SR VPR PR PENR P
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15.2

15.3

Enable/Disable Meter

Each meter can be enabled or disabled through logic. Refer to the
AFCMeterX.Control.Meter data structure. Toggle AFCMeterX.Contraol.Meter.Enable
controller tag in order to command the meter to be enabled.

The logic will continuously analyze the meter enabled status. After the logic determines
that a specific meter is enabled (AFCMeterX.Status.Enabled = 1) the command bit
(AFCMeterX.Control.Meter.Enable) will be unlatched.

Toggle AFCMeterX.Contraol.Meter.Disable controller tag in order to command the meter
to be disabled.
The logic will continuously analyze the meter enabled status. After the logic determines

that a specific meter is disabled (AFCMeterX.Status.Enabled = 0) the command bit
(AFCMeterX.Control.Meter.Disable) will be unlatched.

[=]-AFCMeterdl fo..
= AFCMeterd1. Contral '
[=l-&FCheterdl. Contral.teter i,

—&FCheter] . Control. M eter. Enable
—AFCMeterl] . Control. Meter. Dizable

oo = = |

Note: DO NOT create a rung in logic to constantly enable and/or disable the meter. The command bit
should be toggled only once in order to enable or disable the meter.

Wallclock

After the module powers up, it will not perform flow calculation until it receives valid
wallclock information from the 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 MVI56E-AFC folder of the Controller Organizer pane of
RSLogix.

2 Click on PROPERTIES.
3 Select the DATE/TIME tab.

4 Enter a valid date and time information.

To enable Local Date Time:
1 Enable bit "AFC.Wallclock.EnableLocalDateTime"

2 Toggle "AFC.Wallclock.SetAFCTimeFromPLCTime"
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After the AFC.Wallclock.SetEAFCTimeFromPLCTime bit is toggled, the logic will move
the date and time information from the processor to the AFC module.

— AFC.Wallclock FESEE
AFCWallclock. GetdFCTime
AFCWallclock. 5 etdFCTimeFromPLCTime
AFCWallclock EnableLocalD ateTime

— AFCWallclock AFCTime (b
+ AFCWallclock AFCTime. Year
+ AFC.Wallclock AFCTime.Month
+ AFCWallclock AFCTime.Day
+ AFCWallclock AFCTime. Hour
+ AFC.Wallclock AFCTime. Minute
+ AFCWallclock AFCTime.second

ololo|lo|lo|lOow | O|0|O |-

The AFC.Wallclock.SetEAFCTimeFromPLCTime bit is latched in the power up routine,
in order stay synchronized with the PLC.

Main user
defined data
type Set AFC
time from PLC
time. Updates
current AFC
time
AFC Wallclock SetAFCTimeFromPLCTime
2 L

After the ladder logic receives the input block back from the module it unlatches the
AFC.Wallclock.SetEAFCTimeFromPLCTime bit.

You may want to periodically synchronize the processor and the module’s wallclock,
especially when the date and time information is received from a remote station. In this
case, further ladder logic is required from you to periodically toggle the
AFC.Wallclock.SetEAFCTimeFromPLCTime bit. It is recommended to set the Wallclock
time every 2 hours.
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15.4 Meter Profile

The logic constantly reads each meter profile. The meter profile informs each meter type
(linear or differential), product group (gas or liquid) and primary input type (standard or
rate integration).

The AFCMeterX.Profile controller tag stores the profile information for each meter run:
AFCMeterl.Profile - Meter 1 Profile
AFCMeter2.Profile - Meter 2 Profile

AFCMeterl6.Profile - Meter 16 Profile
The controller tags are interpreted as follows:
Controller Tag Value Description

AFCMeterX.Profile.MeterType 0 Meter x is Differential Meter
AFCMeterX.Profile.MeterType 1 Meter x is a Linear Meter
AFCMeterX.Profile.ProductGroup 0 Meter x uses a Gas product
AFCMeterX.Profile.ProductGroup 1 Meter x uses a Liquid product
AFCMeterX.Profile. Primarylnput 0 Meter x uses a standard primary input
AFCMeterX.Profile. Primarylnput 1 Meter x uses a rate integration primary input
AFCMeterX.Profile. AOIMismatch 0 Meter x AOI matches the modules meter x
configuration
AFCMeterX.Profile. AOIMismatch 1 Meter x AOI does not match the modules meter x
configuration

The example below shows a situation where Meter 0 is configured as a differential
meter, uses a gas product and has a standard primary input.

—|-4FCMetert Prafile {..
—AFCheter0 . Profile. MeterT ype
—aAFCheterll . Profile. ProductGroup
—AFCheter0 . Profile. Primary nput
—AFCHeter0l . Frofile A0 Mizmatch

o e e Y e 58

ProSoft Technology, Inc. Page 144 of 293



MVI56E-AFC / MVIGOE-AFC # Enhanced Liquid and Gas Flow Computer ControlLogix Ladder Logic Details

ControlLogix® and CompactLogix™

Reference Guide

15.5 Meter Process Variables

In order to perform flow calculation the module must receive the meter process variables

from the processor.
For each possible combination, the following variables are used:

15.5.1 Meter Type = Differential & Product Group = Gas

Process Input Controller Tag Data Type
Differential AFCMeterX.ProcessVariables.DifferentialPressure REAL
Pressure

Temperature ~ AFCMeterX.ProcessVariables. Temperature REAL
Pressure AFCMeterX.ProcessVariables.Pressure REAL

Where x can assume values between 1 and 16.

—|- AFCh eterl] . ProceszsV anables Hooa )
AFCMeterll . Process\ aniables. DifferentialPressune 0.0
AFCMeterl1. Proceszs\ anables. FlowB ate 0.0
AFCheterl Process\ ariables. T emperature 0.0
AFCMeterll . Proceszs\ ariables. Fressure 0.0

15.5.2 Meter Type = Differential & Product Group = Liquid
Process Input Controller Tag Data Type
Diff Pressure  AFCMeterX.ProcessVariables.DifferentialPressure REAL
Water % AFCMeterX.ProcessVariables.Water_Percent REAL
Temperature ~ AFCMeterX.ProcessVariables.Temperature REAL
Pressure AFCMeterX.ProcessVariables.Pressure REAL
Density AFCMeterX.ProcessVariables.Density REAL
Where x can assume values between 1 and 16.

—|- AFCM eterD2 ProceszsV anablesz Hooa )
AFCMeterl2 Process\ aniables. DifferentialPressune 0.0
AFCheterl2 Process¥ aniables. FlowR ate 0.0
AFCheterD2 Processt ariables. T emperature 0.0
AFCheterl2 Process\aniables. Pressure 0.0
AFCMeter02 Process\ ariables. D ensity 0.0
AFCMeterl2 ProcessV ariables WaterPercent 0.0
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15.5.3 Meter Type = Linear & Product Group = Gas

Process Input Controller Tag Data Type
Pulse Frequency = AFCMeterX.ProcessVariables.Frequency REAL
Temperature AFCMeterX.ProcessVariables. Temperature REAL
Pressure AFCMeterX.ProcessVariables.Pressure REAL
Pulse Count AFCMeterX.ProcessVariables.MeterPulses DINT

Where x can assume values between 1 and 16.

E-ﬁ.FEMeterDﬂ.F'n:n:ess\-"ariables ...}
—AFCheter]3. Proceszs\ anables. PulzeFrequency 2.0
—AFCheter]3. Proceszs\f aniables. T emperature 130.0
—&FCheter03. ProcessVariables. Pressure 3.0

[+]-AFCheter09. Process' anables. MeterPulzes 1

15.5.4 Meter Type = Linear & Product Group = Liquid

Process Input Controller Tag Data Type
Pulse Frequency = AFCMeterX.ProcessVariables.PulseFrequency REAL
Temperature AFCMeterX.ProcessVariables. Temperature REAL
Pressure AFCMeterX.ProcessVariables.Pressure REAL
Pulse Count AFCMeterX.ProcessVariables.MeterPulses DINT
Density AFCMeterX.ProcessVariables.Density REAL
Water Percent AFCMeterX.ProcessVariables.Water_Percent REAL

Where x can assume values between 1 and 16.

|_:I_|-.-*-.FEM eterl 1. Process ariables f...1
—AFCketer] 1. Process anables. PulzeFrequency L.105708
—AFCketer] 1. Process anables. Temperature 3l.66667
—&FCheter1 1. ProcezsVanables. Preszure 425.0
—AFCketer] 1. Proceszsy anables. Density aoo.0
—AFCMeterl 1. Proceszs\ anables. \# aterPercent n.o

[+H-AFChieter! 1. Processvariables MeterPulses 0
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16 CompactlLogix Ladder Logic Details

This section shows how you can extract important information from the sample logic
without requiring you to know the details of how the sample logic actually works. For
most applications it will be enough to refer only to the controller tags in order to perform
the tasks.

Note: The tag name shown below is an example meter name and can be one of many different references
based on Meter number, Meter Type, or personal preference for how you would like to name the individual
meter runs. For example if using our sample ladder logic, some Meter names are
AFCMeter01DifferentialGas, AFCMeter02DifferentialLiquid, AFCMeterO3LinearGas, and
AFCMeter04LinearLiquid.

16.1 Enable 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.

Warning: Changing meter types, product groups or units while the meter is enable will reset the entire
meter configuration to default (depending on the new selections), including erasure/deletion of all historical
records (archives) and accumulator values of the previously configured meter run. This is the case
regardless of who does the reconfiguration (PLC, , or external Modbus Client).

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
logic or EAFC Manager.

The logic constantly reads each meter enable/disable status from the MVI69E-AFC.
Refer to AFCMeterX.Status.Enabled data structure for each meter status. Each variable
should be interpreted as:

AFCMeterX.Status.Enabled = 0 => Meter x is Disabled

AFCMeterX.Status.Enabled = 1 => Meter x is Enabled

[=l-&FCMeterd|

[FH-AFCheterl. Control

[=l-AFCheterll Status

E-.-‘i'-.FEM eter1.Statuz. teter

—AFCheter0] Status. Meter Enabled
—AFCheter0]. Status. Meter Enabledlarm

| -

[ SR PR PRNPRY IV PR
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16.2 Enable/Disable Meter

Each meter can be enabled or disabled through logic. Refer to the
AFCMeterX.Control.Meter data structure. Toggle AFCMeterX.Contraol.Meter.Enable
controller tag in order to command the meter to be enabled.

The logic will continuously analyze the meter enabled status. After the logic determines
that a specific meter is enabled (AFCMeterX.Status.Enabled = 1) the command bit
(AFCMeterX.Control.Meter.Enable) will be unlatched.

Toggle AFCMeterX.Contraol.Meter.Disable controller tag in order to command the meter
to be disabled.
The logic will continuously analyze the meter enabled status. After the logic determines

that a specific meter is disabled (AFCMeterX.Status.Enabled = 0) the command bit
(AFCMeterX.Control.Meter.Disable) will be unlatched.

[=]-AFCMeterdl fo..
= AFCMeterd1. Contral '
[=l-&FCheterdl. Contral.teter i,

—&FCheter] . Control. M eter. Enable
—AFCMeterl] . Control. Meter. Dizable

oo = = |

Note: DO NOT create a rung in logic to constantly enable and/or disable the meter. The command bit
should be toggled only once in order to enable or disable the meter.
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16.3 Wallclock

After the module powers up, it will not perform flow calculation until it receives valid
wallclock information from the 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 MVIE9E-AFC folder of the Controller Organizer pane of
RSLogix.

2 Click on PROPERTIES.
3 Select the DATE/TIME tab.

4 Enter a valid date and time information.

To enable Local Date Time:
1 Enable bit "AFC.Wallclock.EnableLocalDateTime"

2 Toggle "AFC.Wallclock.SetAFCTimeFromPLCTime"

After the AFC.Wallclock.SetEAFCTimeFromPLCTime bit is toggled, the logic will move
the date and time information from the processor to the MVIG9E-AFC.

— AFC Wallclock FESEE
AFCWallclock.GetdFCTime
AFCMWallclock. SetSFCTimeFromPLCTime
AFCMWallclock EnablelLocalDateTime

— AFCWallclock AFCTime o
+ AFCMWallclock AFCTime.Year
+ AFC.Wallclock AFCTime.Month
+ AFCWallclock AFCTime.Day
+ AFCWallclock AFCTime.Hour
+ AFCWallclock AFCTime. Minute
+ AFCWallclock AFCTime. second

o|lo|lo|o|o|o»|O|O|O |

The AFC.Wallclock.SetEAFCTimeFromPLCTime bit is latched in the power up routine,
in order stay synchronized with the PLC.

hain user
defined data
type Set AFC
time from PLC
time. Updates
current AFC
time
AFC Wallclock SetAFCTimeFromPLCTime
2 L

After the ladder logic receives the input block back from the module it unlatches the
AFC.Wallclock.SetEAFCTimeFromPLCTime bit.
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You may want to periodically synchronize the processor and the module’s wallclock,
especially when the date and time information is received from a remote station. In this
case, further ladder logic is required from you to periodically toggle the
AFC.Wallclock.SetEAFCTimeFromPLCTime bit. It is recommended to set the Wallclock
time every 2 hours.

16.4 Meter Profile

The logic constantly reads each meter profile. The meter profile informs each meter type
(linear or differential), product group (gas or liquid) and primary input type (standard or
rate integration).

The AFCMeterX.Profile controller tag stores the profile information for each meter run:
AFCMeterl.Profile - Meter 1 Profile
AFCMeter2.Profile - Meter 2 Profile

AFCMeter12.Profile - Meter 12 Profile

The controller tags are interpreted as follows:
Controller Tag Value  Description

AFCMeterX.Profile.MeterType 0 Meter x is Differential Meter
AFCMeterX.Profile.MeterType 1 Meter x is a Linear Meter
AFCMeterX.Profile.ProductGroup 0 Meter x uses a Gas product
AFCMeterX.Profile.ProductGroup 1 Meter x uses a Liquid product
AFCMeterX.Profile. Primarylnput 0 Meter x uses a standard primary input
AFCMeterX.Profile. Primarylnput 1 Meter x uses a rate integration primary input
AFCMeterX.Profile.AOIMismatch 0 Meter x AOI matches the modules meter x
configuration
AFCMeterX.Profile.AOIMismatch 1 Meter x AOI does not match the modules meter x
configuration

The example below shows a situation where Meter 0 is configured as a differential
meter, uses a gas product and has a standard primary input.

—|-AFCMetert Prafile '
—AFCMeterll . Profile MeterType
—aAFCheterll . Profile. ProductG roup
—AFCheterll . Profile. Prirnarl nput
—AFCKMeter0 . FProfile A0 Mismatch

o e Y e 8
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16.5 Meter Process Variables

In order to perform flow calculation the module must receive the meter process variables
from the processor.

For each possible combination, the following variables are used:

16.5.1 Meter Type = Differential & Product Group = Gas

Process Input Controller Tag Data Type
Differential AFCMeterX.ProcessVariables.DifferentialPressure REAL
Pressure

Temperature ~ AFCMeterX.ProcessVariables. Temperature REAL
Pressure AFCMeterX.ProcessVariables.Pressure REAL

Where x can assume values between 1 and 12.

—|- AFCh eterl]. Proceszs\ aniables Hooa )
AFCMeterll . ProcessV ariables. DifferentialPressure 0.0
AFCMeterl . ProceszsYanables. FlowB ate 0.0
AFCheterd Process\ ariables. Temperature 0.0
AFCheterll Process\ aniables. Pressure 0.0

16.5.2 Meter Type = Differential & Product Group = Liquid

Process Input Controller Tag Data Type
Diff Pressure  AFCMeterX.ProcessVariables.DifferentialPressure REAL
Water % AFCMeterX.ProcessVariables.Water_Percent REAL
Temperature ~ AFCMeterX.ProcessVariables. Temperature REAL
Pressure AFCMeterX.ProcessVariables.Pressure REAL
Density AFCMeterX.ProcessVariables.Density REAL

Where x can assume values between 1 and 12.

—|- AFCMeterl2 Proceszs\ anables Hooa )
AFCMeterl2 ProcessV ariables. DifferentialPressure 0.0
&AFCheterl2, Process\ anables. FlowR ate 0.0
AFCheterD2 Process\ ariables. T emperature 0.0
AFCheterl2 Process\ aniables. Pressure 0.0
AFCMeterD2 PracessV ariables. D ensity 0.0
AFCMeterl2 ProcessYariables WaterPercent 0.0
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16.5.3 Meter Type = Linear & Product Group = Gas

Process Input Controller Tag Data Type
Pulse Frequency = AFCMeterX.ProcessVariables.Frequency REAL
Temperature AFCMeterX.ProcessVariables. Temperature REAL
Pressure AFCMeterX.ProcessVariables.Pressure REAL
Pulse Count AFCMeterX.ProcessVariables.MeterPulses DINT

Where x can assume values between 1 and 12.

E-ﬁ.FEMeterDﬂ.F'n:n:ess\-"ariables ...}
—AFCheter]3. Proceszs\ anables. PulzeFrequency 2.0
—AFCheter]3. Proceszs\f aniables. T emperature 130.0
—&FCheter03. ProcessVariables. Pressure 3.0

[+]-AFCheter09. Process' anables. MeterPulzes 1

16.5.4 Meter Type = Linear & Product Group = Liquid

Process Input Controller Tag Data Type
Pulse Frequency = AFCMeterX.ProcessVariables.PulseFrequency REAL
Temperature AFCMeterX.ProcessVariables. Temperature REAL
Pressure AFCMeterX.ProcessVariables.Pressure REAL
Pulse Count AFCMeterX.ProcessVariables.MeterPulses DINT
Density AFCMeterX.ProcessVariables.Density REAL
Water Percent AFCMeterX.ProcessVariables.Water_Percent REAL

Where x can assume values between 1 and 12.

EI-.-‘-‘-.FEM eterl 1. Process\ aniables R
—AFCKMeter1 1. Proceszs\ ariablez. PulzeFrequency g.l05708
—AFCketer! 1. Proceszsy anables. Temperature 3l. 66667
—AFCMeterl 1. Proceszs\ anables. Prezsure 425.0
—AFCketer] 1. Proceszsy anables. Density aoo.0
—AFCheterl 1. ProceszsY anables ' aterPercent n.o

[+H-AFChieter! 1. Processvariables MeterPulses 0
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17

Molar Analysis (For Gas Product Only)

If the application uses a chromatograph device to send the molar concentrations to the
module, the sample ladder may dynamically supply all molar concentrations to the AFC

module.

Initially, you should select (check) the "Selected" check boxes for all elements using
(clicking on the COMPONENTS button (version 2.05.000 or later) or ANALYSIS button
(version 2.04.000 or older) at the Meter Configuration window).

In order to write the molar concentration values from the ladder logic, set the

AFCMeter01.Analysis.Trigger bit to 1. Also select the stream to be updated through
AFCMeter01.Analysis.Stream controller tag (select O for the current active stream).

If you select other stream than the one selected, the new molar analysis will only be

visible through once that stream is later selected as the new active one.

=] AFCMeterDS Analysis

—AFCheterD8 dnalysiz. Trigger

[F-AFCMeterDS Analpsiz. Strearn

[#-AFCheterD dnalysis, Ermor

...

[+-AFCHMeterll Analysiz. Components

T

[F-AFCheterD3. Resattcournulators

[...

_— == == O | O

After that, any molar concentration configuration performed through will be overwritten

by the ladder logic.

Refer to the Meters[x].Analysis controller tag in order to move the concentrations for

each meter (x assumes values between 0 and 15).

E-.-’-\FEMetelDS.AnaIysis.Eumpunents

—AFCMeter03 Analpziz. Components. C1

—AFCheter08 Analysis. Components. M2

—AFCMeterd Analysis. Components. CO2

—AFCMeter03 Analpziz. Components. T2

—AFCheter08. Analysis. Components. C3

—AFCMeterld Analpgiz. Componentz. H20

—AFCMeter03 Analpziz. Components. H2S

—AFCMeterld Analyziz. Components HZ2

—AFCMeterl3 Analpgiz. Components. CO

—AFCMeter03 Analpziz. Components. 02

—AFCMeterld Analyziz. Components. (T4

—AFCMeterl3 Analpgiz. Components. MC4

—AFCMeter03 Analpziz. Components. [Ch

—AFCMeterld Analyziz. Components MCR

—AFCMeter03 Analpsiz. Components. CE

—AFCMeter03 Analpziz. Components. CF

—AFCMeterld Analyzis. Components. C8

—AFCMeter03 Analysiz. Components. C3

—AFCMeter03 Analeziz. Components. C10

—AFCMeterld Analyzis. Components He

—AFCMeter3 Analpsiz. Components. Ar

—AFCMeter03 Analeziz. Components. MeoCh

—&FCheter08. Analysis. Components. sl zer]

oo o oo oo o oo o o oo o (oo | o (oo ||| D

o e s e e s e e e e s e e o s R o R e R e DR R
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The sum of all concentration should be 1. The chromatograph can measure values
which total is slightly less (or more) than 1. In this case you should configure the
Normalization Error Tolerance parameter in in order to make sure that the module will
not generate any alarms.

When the module detects that a molar concentration value has changed it will generate
an event. However, when the values are updated from ladder logic using a
chromatograph device it is not convenient to generate an alarm every time a
concentration value changes. In this case you may configure the module to not generate
any alarms when a molar value is modified.

In the Meter Control Options dialog window, select the TREAT ANALYSIS AS PROCESS
INPUT check box:

Fi Meter Contral Options ==

______ Alarming: require manual acknowledge
Alarming: dizgallow pre-acknowledge
Alarming: acknowledge action iz sealable

Alarming: must ack to resume normal measurement

Dizable pulze-count sample rate alam

[ 8 S o S

Treat analyzis as process input

Enable per-meter end-of-day

Enable per-meter end-of-hour

N S N

Meter enable

AFCMeter01l.Analysis

This stores the analysis configuration to be used for the streams configured for high
precision analysis. The sub-elements are defined as follows:

Tag Description

.Trigger Set to 1 to update the stream analysis with the data at .Components. The sample
logic will automatically reset the bit after requesting the update once.

.Stream Select the stream number to be updated with the molar data

.Error

.Components Contains the molar components in low precision (32-bit floating-point values)
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AFECMeterDifferentialGas.Analysis.Error
Shows the molar analysis configuration information.

1 Stream Analysis Assignment.
2 AFCMeterDifferentialGas.Analysis.Error

3 Analysis Precision (AFCMeterDifferentialGas.Analysis.Error.StreamNotConfigured)

The status information is automatically updated by the sample logic upon the following
events:

e After module power up.
o After analysis trigger.
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Updating the High Precision Molar Analysis

To update the molar analysis with high precision data, follow these steps.

1 Set the stream number through AFCMeterO1.Analysis.Stream.

2 Enter the molar analysis through AFCMeter01.Analysis.Components. For the
example below the components are set as C1 = 0.7 (70%) and N2 = 0.3 (30%)).

Set the AFCMeterO1.Analysis.Trigger value as 1.

Observe AFCMeter01.Analysis.Trigger bit automatically reset to 0.

E-.-’-‘-.FEMeterDE..-'-‘-.nalysis.Enmpnnents .
—AFCheter03. Analysis. Componentz. C1 0.7
—AFCheterl8.Analysis. Components. M2 0.3
—AFCheter08.Analyziz. Components. CO2 0.0
—AFCheterl3 Analysis. Componentz. C2 0.0
—AFCheterld. Analysis. Components. C3 0.0
—AFCheterl8.Analyzis. Componentz. H20 0.0
—AFCheterl8 Analyziz. Components. H2S 0.0
—AFCheterld.Analysis. Components. HZ 0.0
L AEThdabar2 A ahicis T armnenanks CT non

5 Refer to EAFC Manager to observe the updated molar analysis:

§' Component Analysis, Stream 1

Muole fraction
0.7000000
03000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
11 |0.0000000
0.0000000

32 |0.0000000

L e I o

C1 methane

M2 nitrogen

C02 carbon dioxide
C2 ethane

C3 propane

H20 water

H25 hydrogen sulphide
H2 hydrogen

CO carbon monoxide
02 oxpgen

iC4 izo-butate

HC4 normal butane

CE+ hexanes+

S pecific gravity
Heating value D M kg

Bazis ™ Delv © Dy © Wet

13
14
15

17
18
19

21
22
23

Mole fraction

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

ICH izo-pentane
nCCB nomal pentane
CE hexane

C7 heptane

C8 octane

C9 nonane

C10 decane

He heliurmn

Ar argon

neolh neopentane
Lx uzer

Uy ugerd

Tatal mole fraction

Calc:| 4G4 8 Detall

Caledf 454 2 Detail

| [ “alumetric

x|

=
=
¥ Analysiz

™ 5G, HY. options

— Copy From
Meter number

Stream number

 Read

¥ Analyzis  Read

¥ SG,HY. options

—Write

W Analysiz  Write

v SG,HY. options

— Result
Commlink is
unavailable

The concentration in the fluid of "N2 nitrogen" as a molar fraction; a
number between 0 and 1.
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18 Site Status on PLC

Ladder logic continuously reads the site status from the AFC module. The following

controller tags are used:

Parameter Controller Tag

AFC Active AFC.SiteStatus.AFCActive
Checksum Alarms AFC.SiteStatus.ChecksumAlarms
PLC Halted AFC.SiteStatus.PLC_Halted

Cfg Changed AFC.SiteStatus.Cfg_changed
Power Up AFC.SiteStatus.Powerup

Cold Start AFC.SiteStatus.ColdStart

Modbus Master is pending

AFC.SiteStatus.ModbusMasterPending

Modbus Master is complete

AFC.SiteStatus.ModbusMasterComplete

Modbus Pass-thru pending

AFC.SiteStatus.ModbusPassThruPending

Version 2.06 or later

AFC.SiteStatus.CalibrationRequest

Prover is enabled

AFC.SiteStatus.ProverEnabled

[=1-AFC. SiteStatus

—AFC. SiteStatuz AFCActive

—aAFC. SiteStatus. Checkzumdlarms

—AFC.SiteStatuz. Reserved?

—AFC. SiteStatuz. Feserved3

—AFC. SiteStatuz. PLCH alked

—AFC.SiteStatuz. CigChanged

—AFC.SiteStatuz. Powerup

—AFC. SiteStatuz. ColdStart

—AFC. SiteStatuz. M odbushd asterPending

—AFC. SiteStatuz. Modbushd asterComplete

—AFC. SiteStatuz. ModbuzPassThruPending

—AFC.SiteStatuz. CalibrationB equest

—aAFC. SiteStatug. ProverE nabled

—aFC. SiteStatus Reserved] 3

—AFC.SiteStatuz. Reserved] 4

—AFC. SiteStatuz. Reserved] b

oo oo | oo | oo | o0 | o| o000 |-
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18.1 Modbus Master

This block performs an arbitrary data transfer between the PLC and external Modbus
slaves connected to AFC module’s Serial 2, provided that Serial 2 is configured as a
Modbus master. Any data transfer to or from a slave’s holding registers, input registers,
output coils, or input status may be implemented using this function; equivalent Modbus
function codes are 1, 2, 3, 4, 15, and 16. In addition, capability is provided for access to
a slave’s "long remote" (32-bit) registers where the slave implements them; in particular,
Daniel-style long integer (5000 series) and floating point (7000 series) registers are
accessible. Any data words not relevant to the command are ignored upon output (to the
AFC module) and zero upon input (from the AFC module).

This feature requires Serial 2 to be configured as a Modbus master through as follows:

&E} AFC Port 1 Configuration ﬁ

— Communication Parameters ————————
[o200 ] [
(& Mo

Data Stop hMode
(" 7Bits | [® 1Bit @ RTU | [ Even
@ 8Btz | [ 2Bits | [ AsCH | [C Odd

—Port Modem Delays
CTS timeout (x 5ms)

mcF

Delay befare first data after CTS (x 5ms)
Deley after last data before BTS (x GBrms)

—Port Options
[ Idlle tirneout (rm)

r
-

[ Swap Modbus words
[ Disable pass-thru

JJ| L

Done

In order to enable this functionality set AFC.ModbusMaster.Enable controller tag bit to 1.
Select the command index to be executed (0 to 9) through
AFC.ModbusMaster.Commandindex.

Lt_l-.-“-‘-.FE.MDdI:uusM aster fo.}
—AFC. Modbuztd aster Enable 1]
[+]-4FC. M odbushd agter. Commandlndes o
[F-AFC. M odbust aster. Commarnd f...)
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The user should configure the following parameters for the command to be sent:

Parameter

Use this Controller Tag

Description

Enable

AFC.ModbusMaster.Command[0].Config.
Enable

This value should be setas 1 in

order to enable the command. If this
value is 0 the module will ignore the

Modbus master command

Function Type

AFC.ModbusMaster.Command[0].Config.
FunctionType

0 = Read from Modbus slave
1 = Write to Modbus slave

Register Bank

AFC.ModbusMaster.Command[0].Config.
RegisterBank

0 = Holding Register
1 = Input Register

Data Type = Bit

AFC.ModbusMaster.Command[0].Config.

0 = Do not use bit

DataType.Bit 1 = Use bit
Data Type = AFC.ModbusMaster.Command[0].Config. 0 = Do not use word
Word DataType.Word 1 = Use word
Data Type = AFC.ModbusMaster.Command[0].Config. 0 = Do not use long
Long DataType.Long 1 = Use long
Data Type = AFC.ModbusMaster.Command[0].Config. 0 = Do not use long remote

Long Remote

DataType.LongRemote

1 = Use long remote

Swap Bytes AFC.ModbusMaster.Command[0].Config. 0 = Do not swap words
SwapOption.SwapWords 1 = Swap words

Swap Words AFC.ModbusMaster.Command[0].Config. 0 = Do not swap bytes
SwapOption.SwapBytes 1 = Swap bytes

Type swap AFC.ModbusMaster.Command[0].Config. This value is calculated by ladder

TypeSwap

logic and must not be modified

Slave Address

AFC.ModbusMaster.Command[0].Config.
SlaveAddress

Modbus slave address

Modbus Address

AFC.ModbusMaster.Command[0].Config.
ModbusAddress

Register address in the Modbus
slave

Element Count

AFC.ModbusMaster.Command[0].Config.
ElementCount

Number of elements to be
transferred

Transaction
Number

AFC.ModbusMaster.Command][0].
Output.TransactionID

This number will be echoed in the
input block. It allows to multiplex

more than one command in the same

logic.

Modbus data

AFC.ModbusMaster.Command[0].Data

Read or Write Modbus Data
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The following variables are automatically built by the ladder logic and the user does not
have to modify these values:

AFC.ModbusMaster.Command[0].Config.TypeSwap
AFC.ModbusMaster.Command[0].Config

E|-.-'1'-.F|:.MDdbusMaster.EDmmand ...
[=]-AFC. Modbush aster. Command]0] fo..
[=1-&FC. Modbustd aster. Cammand[0]. Config fous

—AFC. Modbugtd agter. Command[0]. Config.Enable
—&FC. Modbugtd azter. Cammand[0]. Config. FunctionT ype
—&FC.Modbugtd agter. Command[]. Config. ReagizterB ank:
[=I-AFC. M odbustd aster. Cammand[0]. Config. 0 ataT ype fous
—AFC. Modbuzkd agter. Command[0]. Config. D ataT ppe. Eit

—AFC. Modbuzst aster. Cormmand[0]. Config.DoataT ppe \ward

—AFC. Modbuzid aster. Command[0]. Config.DataT ype. Long

—AFC. Modbuztd aster. Command[0]. Config. L ataT vpe. LongR emote
[+-AFC M odbustd aster Cammand[0]. Config. SwapD prion fo..
H-4F C. M odbustd aster. Carmmand[0]. Config. T ypeS wap

Lo T e T e o B e B R e e =

(|

o If the Modbus Master command is set as a Read function type the data will be read
to the following controller tag:

AFC.ModbusMaster.Command[0].Data

¢ If the Modbus Gateway command is set as a Write function type the data will be
written from the following controller tag:

AFC.ModbusMaster.Command[0].Data

o If any Modbus error occurs it will be copied to the following data tag:
AFC.ModbusMaster.Command[0].ErrorCode

The valid Modbus error codes are listed below:

Error Description
=0 No error
>0 Modbus exception code or communication error

Modbus exception codes are issued by the responding slave and listed in
commonly available Modbus protocol manuals; they lie between 1 and 127,

and include:

1 lllegal function

2 lllegal address

3 lllegal data value

Communication errors are issued by the AFC module:

Error Description

500 CTS timeout

501 Receive timeout
502 Bad framing

503 Buffer overrun

504 Bad checksum/CRC
505 Wrong slave
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Error Description

506 Wrong function code

507 Wrong length

<0 Configuration, parameter, or logic error:

-1 Master Port not configured

-2 Master Port never used

-3 Bad Slave Address

-4 Bad Direction/Target

-5 Bad Datum Size/Swap Options
-6 Bad number of data items
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18.2

18.3

Modbus Pass-Through

In order to use pass-through, enable the following controller tag:
AFC.ModbusPassThru.Enable (BOOL)

AFC.SiteStatus.ModbusPassThruPending is set when data is available. The PLC must
acknowledge receipt by setting AFC.ModbusPassThru.GetMessage.
AFC.ModbusPassThru.ReadDataWord (word commands)

AFC.ModbusPassThru.ReadDataBit (bit commands)

- AFC. ModbusPassT hu ..
—AFC.ModbusPassThru Enable

—AFC ModbuzPassThru MeszagePresent
—AFC.ModbuzPassThru Gettezzage
—AFC. M odbuzPazs Thru FunctionBitwrite
—AFC.ModbusP azs T o, OvertlowE mar
[F-AFC M odbusPassT hru Modbusftddress
[+-4FC.ModbusPass T hru. RegisterCount
=
=

+-AFC. ModbusPazsT hru. R eadD ata/ord [
+|-4FC.ModbusPassT hru. P eadD atab it ...

S e e e e e Y e I

Modbus Gateway

The ladder logic can be used to read or write data from one of the internal Modbus
Slaves (primary or virtual). Also, any data that is not part of the
AFCMeterX.CalculationResults must be read through the Modbus Gateway blocks.
Each block can transfer up to 200 words of data and uses a specific
AFC.ModbusGateway controller tag. Each one of these tags must be configurable in
order to read or write data between the module and the processor.

Perform the following steps to use the Modbus Gateway blocks:

1 Identify how many words (total) will be transferred. The sample ladder supports up to
2000 words.

2 Based on the number of registers to be transferred, calculate how many Modbus
Gateway blocks will be necessary. Each block contains up to 200 registers.
Example: If 700 registers will be used to transfer data, 4 Modbus Gateway blocks
will be required.

3 The maximum number of supported commands by the sample ladder is 10.

4 Refer to the Modbus Dictionary dialog box in and identify the addresses of all
registers in the Primary Slave.

5 Using EAFC Manager, re-map the registers from the Primary Slave to the Virtual
Slave (refer to EAFC Export Utility User Manual for more information about this
subject).
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6 Inthe sample ladder logic, configure each Modbus Gateway Block using the

following controller tags:

Parameter Controller Tag Values
Enable AFC.ModbusGateway.Command[0]. 0 = The module will ignore this request
Transaction Config.Enable 1 = The module will process this request.

Start Register
Config.StartRegister

AFC.ModbusGateway.Command][0].

Start register in the Modbus Slave to be
written or read from

Register Count
Config.RegisterCount

AFC.ModbusGateway.Command][0].

Number of words to be written or read
between the module and the processor.
Maximum of 200 words is supported per
command.

Function Type
Config.FunctionType

AFC.ModbusGateway.Command[0].

0 = Read from AFC module
1 = Write to AFC module

Register Type
Config.RegisterType

AFC.ModbusGateway.Command[0].

0 = Holding Register
1 = Input Register

Slave Type
Config.SlaveType

AFC.ModbusGateway.Command[0].

0 = Primary Slave
1 = Virtual Slave

Note: It is strongly suggested that you first configure all parameters having the Enable bit set to 0. After the
configuration is finished than the Enable bit can be set to 1.

Example 1 - Modbus Gateway Function

In order to write 40 words from the processor to the Primary Modbus Slave starting at
holding register address 2000, the AFC.ModbusGateway.Command[0] block should be

configured as follows:

EI-&FE.MDdbusGateway.Enmmand[ﬂ].Eanig fo..1
—AFC. ModbusG ateway. Command[0]. Config. Enable 1
[F-AFC. M odbusG ateway. Cormrmand[0]. Config. StartR egister 2000
[F-AFC. M odbuzG ateveay. Command[0]. Config. B egisterCount an

—AFC. ModbusG ateway. Command[0]. Canfig. Function T ype
—AFC ModbusG ateway. Command[0]. Config. R egizterT ype
—AFC. ModbuszG ateway. Command[0]. Canfig. Slave T ype
—AFC. ModbusG ateway. Cammand[0]. Trigger
[=1-AFC. M odbusG ateveay. Command[0].0 ata {...

b =2 == = R

Refer to the AFC.ModbusGateway.Command[0].Config.FunctionType controller tags
depending on the configured function type.
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19 Diagnostics and Troubleshooting

AFC modules have the following communication connections on the module:

o Two RS-232/422/485 Application ports
e One Ethernet port

This section provides information that will assist you during the module operation on
troubleshooting issues. This section describes the following topics:

LEDs

Meter Alarms
Checksum Alarms
Events

Audit Scan

19.1 MVI56E-AFC LEDs and Alarm Information

The non-scrolling LEDs indicate the module’s operating status as follows:

LED Label Color Status Indication
APP Redor OFF The module is not receiving adequate power or is not securely
Green plugged into the rack. May also be OFF during configuration
download.
GREEN The MVI56E-AFC is working normally.
RED The most common cause is that the module has detected a

communication error during operation of an application port.

The following conditions may also cause a RED LED:

=  The firmware is initializing during startup

= The firmware detects an on-board hardware problem
during startup

=  Failure of application port hardware during startup

=  The module is shutting down

OK Redor OFF The module is not receiving adequate power or is not securely
Green plugged into the rack.

GREEN The module is operating normally.

RED The module has detected an internal error or is being
initialized. If the LED remains RED for over 10 seconds, the
module is not working. Remove it from the rack and re-insert it
to restart its internal program.

ERR Red When flashing, the LED indicates that at least one meter is in
alarm state. Please refer to the Meter Monitor or the PLC
meter tags for additional meter alarm information.
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LED Status Description
MTR (Metering) Indicates meter-enable and alarm status
Steady Green Meters enabled, none in alarm
Blinking Yellow/Dark  No meters enabled
Blinking Red/Dark Meter alarms detected (Meters in alarm are enabled).
W&M (Weights and Measures) Inactive
COM Modbus Communications Activity (network or serial)
Steady Green A Modbus transaction is in progress
Steady Dark No active Modbus Transactions
NVM (Non-Volatile Memory) Indicates general NV memory state,
including cold-start and/or checksum alarms
Steady Green Module is out of cold-start and no outstanding checksum alarms
Blinking Green/Red Module is out of cold-start, but checksum alarms exist
Blinking Yellow/Dark  Module is in cold-start state (needs configuration), and no
checksum alarms
Blinking Yellow Red Module is in cold-start state, and checksum alarms exist
BP (Backplane) Indicates backplane status, including
communication with the PLC
Steady Green Module running, backplane online to PLC
Blinking Green/Dark ~ Module running, PLC offline
Steady Yellow Module initializing
OK (General status) Indicates overall module health

Steady Green Module is healthy and operating correctly
Dark Module is hon-operational, or no power
Steady Red Module is frozen; Call Technical Support

19.3 NVRAM LEDs

The NVRAM (Non-volatile RAM) LEDs inform you about the condition of the NVRAM
hardware used for data storage. The following table lists the possible situations that
might occur during normal operation.

OK (Green) ERR (Red) Description

ON ON The module is in a Cold Start condition that typically occurs when you
power up the module for the first time. After at least one meter is enabled
and the processor is in RUN mode the module starts operating.

ON OFF Normal Operation

Blinking OFF This condition is warning that a checksum flag was raised after a power

cycle. If this alarm issue occurs, refer to (On-line Monitor > Checksum
Alarms) in order to determine the data section in which the alarm issue
has occurred. After verifying that the checksum error has not affected the
referred memory area you may clear the checksum alarm using the same
interface.

After the alarm is cleared, the OK LED will be ON.
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19.4 Meter Alarms

If the module is generating unexpected data, verify if the meter has any alarms. Some
alarms may be caused by an issue that could potentially affect the calculation results.
Each archive keeps track of the alarms that have occurred during the period (refer to the
Archive section). The Meter Monitor dialog box allows you to monitor the meter alarms.

%‘E* Meter Alarms @
Fi Meter Mo
i [ Differential pressure: general failure [ PReference density emar
Site Name [ [ Differential pressure: range [ Temperature conection emror
Meter Tag [ [~ Differential pressure; threshold [~ Vapor pressure emar
—Gelect Met [ Temperature: general failure [ Pressure comection erar
Meter numbe; [T Temperature: range [T i ater temperature emar
i [ Temperature: threshold ™
[ Pelling——] [ Pressure: general failune N
m [ Pressure range N
Update time [
[ Pressure: threshald [ Compressibility calculation emrar
[ Denzity: general failure [ Accurnulation oerflow
Result— [ Denzity: range [ Stahic pressure exception
Commlink [ Denzity: threshald N
[ W ater content: general failure N
[~ Water content; range [~ Analysis charactenization eror
[~ W ater content: threshold [~ QOrifice characterization eror
Close | [ Pulze caunt failure I

Ence
3

errar

P erra

The above image shows the Meter Alarms bitmap, which gives you a quick overview of
active alarms. Associated with many of these bits are Alarm Code registers which supply
specific reasons for the alarms, most of which appear in the lower right corner of the
main Meter Monitor window. For complete information, including which Code registers
are associated with which alarm bits, use the Modbus Dictionary feature of EAFC

Manager.

The alarms are listed in the following table. Of the Alarm Codes listed, the values

depend on both the selected Product Group and the firmware version.

Alarm

Description

Pulse frequency input

failure

the last-verified process-input value has been substituted. For more
information, see Input scaling, pulse frequency points in the EAFC Manager’s

Modbus Dictionary.

The pulse frequency process input has detected a process-input alarm, and

Pulse frequency input

out of range

The pulse frequency process input is outside its configured allowable range,

and the last-verified process-input value has been substituted. For more
information, see Input scaling, pulse frequency points in the EAFC Manager’s

Modbus Dictionary.

Pulse frequency input

outside threshold

limits

The pulse frequency process input has exceeded a configured threshold limit;

no substitution has been made. For more information, see Input scaling,
pulse frequency points in the EAFC Manager’s Modbus Dictionary.

Temperature: input
failure

The temperature process input has encountered a failure, and the last-
verified process-input value has been substituted. For more information, see
Input scaling, temperature points in the EAFC Manager's Modbus Dictionary.
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Alarm

Description

Temperature: input
out of range

The temperature process input is outside its configured allowable range, and
the last-verified process-input value has been substituted. For more
information, see Input scaling, temperature points in the EAFC Manager’s
Modbus Dictionary.

Temperature: Input
outside threshold
limits

The temperature process input has exceeded a configured threshold limit. No
substitution has been made. For more information, see Input scaling,
temperature points in the EAFC Manager’'s Modbus Dictionary.

Pressure input failure

The pressure process input has encountered a failure, and the last-verified
process-input value has been substituted. For more information, see Input
scaling, pressure points in the EAFC Manager’'s Modbus Dictionary.

Pressure: input out of
range

The pressure process input is outside its configured allowable range, and the
last-verified process-input value has been substituted. For more information,
see Input scaling, pressure points in the EAFC Manager’'s Modbus Dictionary.

Pressure: input
outside threshold
limits

The pressure process input has exceeded a configured threshold limit. No
value substitution has been made. For more information, see Input scaling,
pressure points in the EAFC Manager’s Modbus Dictionary.

Density input failure

The density process input has encountered a failure, and the last-verified
process-input value has been substituted. The PLC supplies a density value
over the backplane and this alarm applies to the input density value being
invalid. For more information, see Input scaling, density points in the EAFC
Manager’s Modbus Dictionary.

Density input out of
range

The density process input is outside its configured allowable range, and the
last-verified process-input value has been substituted. The PLC supplies a
density value over the backplane and this alarm applies to the input density
value being invalid. For more information, see Input scaling, density points in
the EAFC Manager’'s Modbus Dictionary.

Density input outside
threshold limits

The density process input has exceeded a configured threshold limit. No
value substitution has been made. The PLC supplies a density value over the
backplane and this alarm applies to the input density value being invalid. For
more information, see Input scaling, density points in the EAFC Manager’s
Modbus Dictionary.

Pulse count failure

A failure of the pulse counting hardware has been detected. While this alarm
is active, the latest received pulse count persists. Therefore, pulse increments
are zero and no accumulation is registered.

Reference density
error

The density correction calculation has failed, usually (but not necessarily) due
to an input value being outside the range of values that are valid for the
calculation. For more information, see Reference density error points in the
EAFC Manager’s Modbus Dictionary.

Temperature
correction error

The temperature correction calculation has failed, usually (but not
necessarily) due to an input value being outside the range of values that are
valid for the calculation. For more information, see Temperature correction
error points in the EAFC Manager’s Modbus Dictionary.

Vapor pressure error

The vapor pressure correlation calculation has failed, usually (but not
necessarily) due to an input value being outside the range of values that are
valid for the calculation. For more information, see Vapor pressure error
points in the EAFC Manager’s Modbus Dictionary.

Pressure correction
error

The pressure correction calculation has failed, usually (but not necessarily)
due to an input value being outside the range of values that are valid for the
calculation. For more information, see Pressure correction error points in the
EAFC Manager’s Modbus Dictionary.

Water temperature
error

The water temperature correction calculation has failed, usually (but not
necessarily) due to an input value being outside the range of values that are
valid for the calculation. For more information, see Water temperature error
points in the EAFC Manager’s Modbus Dictionary.
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Alarm Description
Water salinity error The water salinity calculation has failed, usually (but not necessarily) due to

an input value being outside the range of values that are valid for the
calculation. For more information, see Water salinity error points in the EAFC
Manager’s Modbus Dictionary.

Accumulation An accumulator increments in a single scan that is unreasonable (i.e. Less
overflow than 0 or greater than 1,000,000,000), is ignored and the alarm is raised.
Static pressure Absolute static pressure is unreasonably low and has been adjusted. For
exception more information, see Static pressure exception points in the EAFC

Manager’s Modbus Dictionary.

A process input “failure” is reported by setting any of the process-input alarms, except
for the “threshold” alarms which are warnings that do not require further action by the
module. Failure alarms are called “substitutable” because they replace the raw input
value with a “known-good” value.

There are two serious alarms that report process-input values that cannot be used:

1) Transmitter Failure reported by the PLC to indicate that the value supplied shall
be ignored because its source is unavailable.

2) Invalid Format reported by the EAFC because the IEEE floating-point value
received is a NAN or INF that cannot be used further in computations.

For these alarms, the substituted “known-good” value is either:

e The “last-good” value (The latest verified process-input value received in this
measurement session); or

o 0 (zero), if no “last-good” value exists because one has not yet been obtained in
the measurement session*. The substituted zero could raise further alarms in
later calculation steps, especially if the process input is a density.

If the alarm is not serious, then the value can enter computations. The first computation
checks the value against the operating range configured for the input, which can raise
range alarms. If a range alarm is present, the “known-good” value is the endpoint of the
operating range whose limit is exceeded.

Two additional alarms can be produced:

1) A Sample rate alarm, when enabled, reports that the rate of delivery of the
process input is too slow. This alarm is used when compliance with certain
measurement standards that mandate minimum process input delivery rates is
monitored. No value substitution is made.

2) A Pulse fidelity error alarm records an associated dual-channel pulse-counting
hardware unit has detected a discrepancy between the two channels. This alarm
requires acknowledgement. Whereas the (single) pulse train delivered to the
module continues to be used for measurement, its reliability is uncertain. No
value substitution is made.

*A measurement session for a meter begins when the meter transits into Enabled state, either (a) by
changing state from Disabled, or (b) consequent to a module restart.
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19.5 Checksum Alarms

A checksum alarm indicates a checksum verification failure during power-up. Non-
volatile information is kept in battery-backed RAM. It is partitioned into several blocks,
each of which contains a checksum, and when the information is changed the checksum
is updated also.

During power-up, the checksum is verified, and upon failure the alarm bit is latched and
the checksum corrected. The alarm bit remains latched, even through subsequent power
cycles, until it is explicitly cleared from an external source such as EAFC Manager. Refer
to Viewing Checksum Alarms section for more information. Refer to the Monitor link on
the module’s website.

19.6 Events

The AFC module records up to 2000 events during module operation.

Important: Events are occurrences that may affect the results calculated by the module. This is an essential
tool for troubleshooting the module.

Refer to the Events section 6 for more information about event monitor.

19.7 Audit Scan

An Audit Scan captures a "shapshot" of input values, intermediate calculated values,

and output results for each of a short series of calculation scans for a single meter. This
allows an auditor to rigorously verify the calculations performed by the MVI5S6E-AFC on
live in-service production meters. The module supports eight consecutive audit scans at

atime.
& Meter Monitor 22
Gt Irrrra—rran 1 o .
%5 Meter Audit Scan = |
M
g| SiteName [AFC Flow Station | Project [AFC |
54
14 Meter Tag |Ml]1 | Active Stream - _ Wwiallclock at audit start
: —Select Meter _ | p-counter Onfice/pipe geometnic parameters
Meter number % _ D Orifice Meter Tube
= ~Select Audit _ B arometric pressure [kPaa) ] )
Up| | Mumber of scans Dizmeter (inches) _ _
L Coefficient (~C =61 || | | N
Boad_| | o
R T Result
Commlink iz open
The meter selected, between 1 and 16.
o | | | To read audits, select a meter and number of audits,
Llose then click Read.

o] i | 1 || — i
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1 Select the Meter Number for the audit.

2 Select the number of scans for the audit.

3 Click the READ button to begin the audit, click the LoG button to log the results, click
the PRINT button to print the log.

4 Notice the operation result. Success = audit has been successfully completed.

5 When the Audit Scan is complete, click the DETAILS button to view the calculation
and the input variables.

| Audit Scan Data Display

4
[,
]
-
&
a
(=]
m
p-3
n
[}
=
—

Temperature Flaating paint
Pressure Floating point
Temperature [F)

Pressure [psia)

Pulse frequency [Hz)

o

bl el e e = rd
—|w|=|w|w o
m|w|w|w|d o
E | S| =
S|lm|lm|E|e ™
Tl | &R L
-1 = - =
] wi| g

K factar
IMeter factor

Specific gravity

-
b=
=

Comprezzibility, flawing
Comprezzibility, reference
Temperature factor

Pressure factor

C prirme, C'

Analysiz charactenzation eror
Comprezsibility calculation enror
Grozs accum: totalizer [MMCF)
Groszz accum: residue [MCF)
Gross increment [MMCF]
Grozs flow rate [MMCF/d)

| Scan :|

hd

Close

Met accum: tatalizer [MMCF)
Met accum: residue (MMCF)
Met increment [MMCF)

et flowe rate (M CF/d)

Energy accur: totalizer (METL)

Energy accur: rezidue [MBTL)
Energy increment (METL
Energy flow rate (MBTU #h)

M ass accum: totalizer [Ib)

Mazz aceun: residue [Ib]

M aszs increment (Ib)

M azs flow rate (Ib/h)

Click Me Analysis

i Analysis for audit

Molar fraction by component

C1 Methane

M2 Mitragen

02  Carbon Dioside
I cteee
_ C3 Propane
0 [T
N c  oorogen Suiphids
_ H2 Hydrogen
_ co Carbon Monoxide
_ nz Ouygen
_ iC4  lzoButane
_ nC4  Maormal Butane

iCh lzo-Pentane

nCh  Mommal Pentane

o |

o |

_ Ck Hexane
_ C7 Heptane
_ ca Octane
_ Ca Maonane
_ C10  Decane
_ He Helium
_ Ay Argan
_ neoCh Meo-Pentane
_ I szer 1
_ Ly Uzer 2

ProSoft Technology, Inc.

Page 170 of 293



MVI56E-AFC / MVIGOE-AFC # Enhanced Liquid and Gas Flow Computer Diagnostics and Troubleshooting
ControlLogix® and CompactLogix™ Reference Guide

The following shows an example of an audit scan file report generated by for 2 scans:

EAFC-56(16) Audit Date: 16-09-2016 16:18:07
Site Name: MVI Flow Station
Project: EAFC

Meter 1:
Tag MO1
Wallclock 0000/00/00.00:00:00
Barometric pressurekPaa 101,325
Viscosity 0,010268
Orifice/pipe geometric parameters
Orifice plate Meter tube
Temperature 68 68
Diameter 1 2
Coefficient 9,25E-06 0,0000062
Scan 1
Temperature (Floating point) 15
Pressure (Floating point) 1000
Dif. pressure (Floating point) 22
Temperature (°F) 15
Pressure (psig) 1000
Dif. pressure (hw) 22
Scan period (second) 0,48
Specific gravity 0,7404104
Fpv 0
Compressibility flowing 0,9051347
Compressibility reference 0,9989105
Diameter at T tube 1,999343
Diameter at T orifice 0,9995098
Velocity of approach factor ev 1,032773
Pressure extension xt 149,4683
Coefficient of discharge cd 0,6042569
Expansion factor y 0,9997441
Composition factor 0,2728558
Mass flow Qh 2280,571
Orifice characterization error 0
Analysis characterization error 0
AGA8 calculation error 0
Gross accu. - totalizer (x £3) 3408
Gross accu. - residue (x £3) 0,2047686
Gross increment (x £3) 6,442598E-02
Gross flow rate (x £3/h) 483,1948
Net accu. - totalizer (x £3) 390113
Net accu. - residue (x £3) 0,84645406
Net increment (x £f3) 5,3664
Net flow rate (x £3/h) 40248
Mass accu. - totalizer (x 1lb) 22094
Mass accu. - residue (x 1lb) 0,5677222
Mass increment (x 1lb) 0,3040761
Mass flow rate (x 1lb/h) 2280,571
Analysis components
Cl methane 0,55
N2 nitrogen 0,45
CO2 carbon dioxide 0
C2 ethane 0
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C3 propane

H20 water

H2S hydrogen sulphide
H2 hydrogen

CO carbon monoxide
02 oxygen

iC4 iso-butane

nC4 normal butane
iC5 iso-pentane
nC5 normal pentane
C6 hexane

C7 heptane

C8 octane

C9 nonane

Cl10 decane

He helium

Ar argon

neoC5 neopentane
Ux userl

Uy user?2

EAFC-56(16) Audit
Site Name: MVI Flow Station
Project: EAFC

O O O OO O OO OO0 OO0 OoOooooo

Date: 16-09-2016 16:18:08

Meter 1:
Tag
Wallclock
Barometric pressurekPaa
Viscosity

Orifice/pipe geometric parameters
Orifice plate

MO1
0000/00/00.00:00:00
101,325

0,010268

Meter tube

Temperature 68 68
Diameter 1 2
Coefficient 9,25E-06 0,0000062
Scan 2
Temperature (Floating point) 15
Pressure (Floating point) 1000

Dif. pressure (Floating point) 22
Temperature (°F) 15
Pressure (psig) 1000

Dif. pressure (hw) 22

Scan period (second) 0,495
Specific gravity 0,7404104
Fpv 0
Compressibility flowing 0,9051347
Compressibility reference 0,9989105
Diameter at T tube 1,999343
Diameter at T orifice 0,9995098
Velocity of approach factor ev 1,032773
Pressure extension xt 149,4683
Coefficient of discharge cd 0,6042569
Expansion factor y 0,9997441
Composition factor 0,2728558
Mass flow Qh 2280,571
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Orifice characterization error
Analysis characterization error

AGA8 calculation error

Gross accu.- totalizer (x £3)
Gross accu. - residue (x f3)

Gross increment (x £3)
Gross flow rate (x £3/h)

Net accu. - totalizer (x £3)
Net accu. - residue (x £3)

Net increment (x £3)
Net flow rate (x £3/h)

Mass accu. - totalizer (x 1lb)
Mass accu. - residue (x 1lb)

Mass increment (x 1b)

Mass flow rate (x lb/h)
Analysis components

Cl methane

N2 nitrogen

CO2 carbon dioxide

C2 ethane

C3 propane

H20 water

H2S hydrogen sulphide

H2 hydrogen

CO carbon monoxide

02 oxygen

iC4 iso-butane

nC4 normal butane

iC5 iso-pentane

nC5 normal pentane

C6 hexane

C7 heptane

C8 octane

C9 nonane

C1l0 decane

He helium

Ar argon

neoC5 neopentane

Ux userl

Uy user?2

o O O

3408
0,2712079
6,643929E-02
483,1948
390119
0,3805552
5,534101
40248
22094
0,8813007
0,3135785
2280,571

e eolNeoNelBoNoBolBolNoloBoNoBoloNoBoNoBoBoNoeoBNoNeoNe]
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20

20.1

Meter Extended Totalizers

Retrieving the Data

This feature provides the new allocation of per-meter input registers. Primary slave
blocks starting at Pi40000 for 16000 registers (i.e., through Pi55999 with 1000 registers
per meter) for 16 meters of the 56E; 12-meter 69E stops at Pi51999. So M1 at 40000,
M2 at 41000, etc.

New dictionary section “Tlzr” (starting at Modbus Dictionary section “Extended
Totalizers”, one 300-input register instance per meter.

o Meter-relative addresses Mi01000 thru Mi01299. Mapped to primary slave as
first 300 registers of the new 1000-register allocation. So M1’s Tlzr is at Pi40000
thru Pi40299, M2’s Tlzr at Pi41000-Pi41299, etc.

Note: The remaining 700 registers of the new 1000-register per-meter allocation have not yet been
assigned and access thereto elicits an “lllegal Address” Modbus exception.

# Modbus Dictionary =] ® =

Source Configuration Dictionary Section Meter ¥ Show bits

¢ Local ¢ Orvline Meter Extended Totalizers |7 Search ’W‘E
Bank & Reg | Datum Type Description -

I-40000+ Unsigned long | Mon-resettable accumulator, previous contract day end, mass, totalizer [kig)

I-40002+ Float Mon-resettable accumulator, previous contract day end, mass, residue [ka)

I-40004+ Float Mon-resettable accumulator, previous contract day end, mass, collapsed [kg)

I-40006+ |Unsigned long | Monresettable accumulator, curment contract day projected end, mass, totalizer [kg)

I-40008+ |Float Mon-resettable accumulator, current contract day projected end, mass, residue [kg)

I-40010+ Float Mon-resettable accumulator, current contract day projected end, mass, collapsed [kg)

I-40012+ Float Accumulation increment, previous contract day, mazs [kg)

I-40014+ Float Accumulation increment, current contract day, maszs (ka)

I-40016+ Float Accumulation increment, projected contract day, mazz [ka)

I-40018+ Float Standard eror of the estimate, hourly samples for the contract day, mass

I-40020+ Float Coefficient of determination, hourly samples for the contract day, mass

I-40024+ Ungigned long | Hon-resettable accumulator, previous contract day end, energy, tatalizer [GJ)

I-40026+ Float Mon-rezettable accumulator, previous contract day end, energy, residue [GJ]

I-40025+ Float Mon-resettable accumulator, previous contract day end, energy, collapsed [GJ]

I-40030+ Ungzigned long | Mon-resettable accumulator, current contract day projected end, energy, totalizer [GJ)

I-40032+ Float Mon-resettable accumulator, current contract day projected end, energy, residue [GJ]

I-40034+ Float Mon-regettable accumulator, current contract day projected end, energy, collapzed [GJ]

I-40036+ Float Accumulation increment, previous contract day, energy [GJ]

I-40035+ Float Accumulation increment, curent contract day, energy [GJ)

I-40040+ Float Accumulation increment, projected contract day, energy [GJ] -

’Allows you to choose smaller blocks of points to be displayed. ‘ Close
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To the following values:

=

I-40224+ |Float MHon-rezettable accumulator, previous contract month end, grozs, residue [MCF)
I-40226+ Flaat MHon-rezettable accumulator, previous contract month end, grozs, collapzed [MCF)
I-402258+ Unzighed long | Mon-rezettable accumulator, current contract month projected end, gross, totalizer [MCF
I-40230+ |Float Mon-resettable accumulator, current contract month projected end, gross. residue [MCF)
I-4023z2+ Flaat MHon-rezettable accumulator, curent contract month projected end, gross, collapsed (MO
I-40234+ Flaat Accumulation increment, previous contract month, aross [(MCF)

I-40236+ Flaat Accumulation increment, current contract month, aross (MCF)

I-4023&8+ Float Accumulation increment, projected contract month, grogs [MCF)

I-40z240+ Float Standard error of the estimate, daily sarmples for the contract month, gross

I-40z242+ Float Coefficient of determination, daily samples for the contract month, gross

I-402%4+ | Unzsigned long | Extended totalizers, imestamp, previous contract month end

I-40236+ Unzigned long | Extended totalizers, imestamp, current contract manth projected end

The total accumulation 1s maintained in two parts; this point, the "totalizer”, 15 .
the integral part and is stored as an unsigned 32-bit integer walue, and the next
point, the "residue", is the fractional part and is stored as a floating point
walue, To determine the total accumulation, add together the totalizer and the
residue.
iAllows pou to chooze smaller blocks of points to be dizplayed. Close
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20.2 Viewing Data Values

As shown by the Modbus Address, these points are accessible using Modbus Master.

‘Eo Modbus Master @
—5et Commlink —5et Tranzaction —Action
| Commlink i open | Connect Cloze
Trarspart Slave address 244 n | L |
* TCPAP " Seral ‘ Timneaut [ms) " Marual " Auto
Function
Server P address [192168.0.251 |_ & Read O ‘wiie ||| Update time [s)
Server TCP port a0z Rz e —
|Inpul Registers ﬂ Atternpts 154 Success
Offset| 40000 | Count| 100 ||| Time(ms] | 1
r —— - 16-Bit Digplay 32-Bit Digplay
' (" Longinteger ™ Floating point ¢ Dizable
- " i i i
’7 fed les Ceend ’]7 Big-endian word order [check this for AFC)
Input Registers
40000 40001 40002 40003 40004 40005 40006 40007 40008 40009
[502 |3859 |1B021 15416 |[19481 1530 |[543 [31115  |[16138  [10368 li‘
[3.038776E-38 ||0.3110063 ||3.290293E +07 \[1.171636E-37 | 05396805 |

To the following values:

£ Modbus Master

—Set Commlink

| Commlink iz open

Tranzport

Slave address

" TCRAF " Serial

—5Set Transaction ———

244

—Action

s

Connect | Send Emd| Close |

| Timeout [mz)

Server IP address  (192.168.0.251

Function
|_ (v Read [ ‘write

* Manual  Auto

Update time (=)

Server TCP part a0z B —
||nput Registers j Alttempts 153 Success
Offset| 40294 | Count| 4 ||| Tme(ms] | 2
- ——— 16-Bit Dizplay 32-Bit Dizplay
g " Longinteger © Floating point ¢ Disable
- - i i o
’7 Bl hes Cee] ’]7 Big-endian word order [check thiz for AFC)
— Input Registers
40294 40295 40296 40297
[23974  [14336  |[30m13  [15104 || | Il | Il | |£‘
i
[1.904245E +32 ||2.405615E +32 |
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The parameters above are grouped and organized in following manner:

The first 3 double words of this group (I-40000+, I-40002+, 1-40004+) show a single
accumulation as (a) a totalizer-residue pair of double words and (b) a float-collapsed
double word. The pair of double words are (1) unsigned 32-bit integer totalizer (the
integral part) and (b) the 32-bit floating-point residue (fractional part, always < 1.0); the
3rd double word is that same value as a single 32-bit float.

Interpreting the set of totalizer in registers 40000-40001 as a 32-bit integer, one can use
below formula:

If Low Order Register is positive use the formula: Tot = HOR*65536 + LOR

If Low Order Register is negative use the formula Tot = (HOR+1)*65536 + LOR or
(HOR*65536 + (LOR+65536))

Input Regizters
40000 40001 40002 40003 40004 40005

(502 3859|1603 [15416  |[19451  [1930 |
\9.036776E-38 ||0.3110063 ||3.230233E +07 |

Interpreting the above set of registers yield 502*65536+3859 = 32902931, combining
that with the residue in registers 40002-40003 yields 32902931.311063, and rounding
that to 7 significant digits yields the single 32-bit float in registers 40004-40005 as
3.290293E+07. This triplet of double words is the "NR accumulator, previous contract
day end, mass". The next triplet is the same for "current contract day".

Interpreting these triplet double words in same manner:

- 1

A005 40007 40008 40003 4goio  4g0i
1543 31115 16138 10388 |[19463  [8605 |

1.171636E-37 ||0.5396605 |[3.561716E+07 |

543*65536+31115=35617163 combining that with the residue in registers 40008-40009
yields 35617163.5396805, and rounding that to 7 significant digits yields the single 32-bit
float in registers 40010-40011 as 3.561716E+07.

Following that are 6 floats: (1) increment for the previous period, (2) increment for the
current period until now, (3) increment projected for the current period ending in the
future,

40012 40013 40014 40015 40016 40017
[1ggg1  |22050 |[18528  [-2282  |[[18381  [22044 |

2714232 ||229958.1 ||2714233 |
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These above numbers will differ depending on the process input values but you can see
with above values that value in 40012+ and 40016+ will be the same or very close to the
same number if there is constant positive flow to the systems without change for long
period of time. This is because the Accumulation increment, projected contract day,
mass is calculated using linear regression and if the slope of the line is constant with
collected data, you will expect the amount the of accumulation increment for previous
contract day to be same or very close to be the same as the Accumulation increment, for
projected contract day. You can also see that value in 40014+ will be less in value than
the value in 40016 since 40014+ is the Accumulation increment, current contract day
(until now). This value is expected increase as the time passes if there is positive flow to
the system.

A0018 40019 40020 40021 40022 40023
0 @ ME 0 IC o |
0 JE 0 |

(4-5) statistical properties which are not calculated at this moment and should appear as
zero, and (6) an unallocated 32-bit slot.

I-40000+ Non-resettable accumulator, previous contract day end, mass, totalizer (Ib)
I-40002+ Non-resettable accumulator, previous contract day end, mass, residue (Ib)
I-40004+ Non-resettable accumulator, previous contract day end, mass, collapsed (Ib)
I-40006+ Non-resettable accumulator, current contract day projected end, mass, totalizer
(Ib)

I-40008+ Non-resettable accumulator, current contract day projected end, mass, residue
(Ib)

I-40010+ Non-resettable accumulator, current contract day projected end, mass,
collapsed (Ib)

1-40012+ Accumulation increment, previous contract day, mass (Ib)

I-40014+ Accumulation increment, current contract day, mass (Ib)

I-40016+ Accumulation increment, projected contract day, mass (Ib)

I-40018+ Standard error of the estimate, hourly samples for the contract day, masss
I-40020+ Coefficient of determination, hourly samples for the contract day, mass
I-40022+ Unallocated register

Then, this entire structure (above) is iterated 5 more times, for "energy"”, "net (volume)",

non

"gross (volume)", "gross standard (volume)", and "water", availability of each depending
on product group.

Finally, 3 more 32-bit quantities: (1) timestamp (Unix-epoch) of previous contract period
end, (2) timestamp of projected current contract period end, and (3) unallocated.

All of the above are for "contract day"; this entire structure is iterated once again for
"contract month".

e The “Tlzr” points are available for mapping to archive records and backplane-
return packets. (see Modbus Dictionary for details.)
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Meter Extended Totalizers are available to be accessed by both Daily and Hourly

Archive Configurations:

& Archive Configuration @
l Configuration, Meter 1 I Dictionary
Daily T Haurly Select Dictionamn Section
I I~
Record Size 100 - Options | Accumulator Select | =
Reg| Description "
Extended File Size 1440 | Modbus Addresses | Lemphys
I-1000+|Mon-resettable accumulator, previous contract day end. m:
Ofs Fea| Description - I-1002+|Mon-resettable accumulator, previous contract day end, m:
0+ Closing timestamp I-1004+| Monresettable acournulator, previous contract day end, m:
2+|I-1000+| Nonresettable accumulator, previous contract day er T-1006+| Monesetiable accumulator, curent cortract day projecte:
4+|I-1002 + | Nonesettable accumulator, previous contract day er T-1005+| Mon-resettable accurnulator, current cortract day projectee
G+|I-1004+| Nonresettable accumulator, previous contract day er T-1010+| Mon-resettable accurnulator, curment cortract day projectee
G+|I-1006+| Nonresettable accumulator, curent contract day proj T-1012+| Accurnulation incremert, previous contract day, mass [Ib)
10+|I-1005+ | Mon-esetable accumulator, curent contract day proj T-1014+| Accumulation incremert, curment cortract day, mass [Ib)
12+|I-1010+ | MonTesetable accumulator, curent contract day proj T-1016+| Accumulation incremert, projected cantract day, mass (1)
14+|I-1012 + | Accumulation increment, previous contrack day, mass T-1015+| Standard emar of the estimate, hourly samples for the contr.
16+|I-1014+ | Accumulation increment, cument contract day, mass (| T-102 0+ | Coefficient of determination, hourly samples for the contiac
18+|I-1016+ | Accumulation increment, projected contract day, mas: T-102 4+| Monesettable accumulator, previous contract day end, er
20+|I-1018+ | Standard eror of the estimate, hourly samples for the T-102 6+| Monesettable accumulator, previous contract day end, e
22+|I-102 0+ | Coefficient of determination, hourly samples for the co T-102 5+ | Monesettable accurmulatar, previous contract day end, er
24+|I-102 4+ | Non-resettable accumulator, previous contract day er T-103 0+ | Mon-resettable accurnulatr, curment cortract day projectee
26+|I-102 &+ | Mon-esettable accumulator, previous contract day er T-1032+| Monresettable accurnulatr, curment cortract day projectee
28+|I-102 8+ MNonTesettable accumulator, previous contract day er T-103 4+ | Mon-resettable accurnulator, curment cortract day projectee
30+|I-103 0+ | Monresettable accumulatar, current cantract day praj T-103 6+ Arrurolation increment nresinus contract dao erenou M1
32+|I-1022 + | Mon-resettable accumulator, current contract day proj L] 3
EE Emee—_cs = —
| | Default | oK Cancel

—Select Meter Select Archives

. -
& Daily © Haourly .ﬁ.ges_| 0 |$| ta

| 100 |2

b eter EI%'

Draily file: 0 current, 1 to 10 loca

Dezcrption b Age
Mon-resettable accumulator, previouz conbract day end, mass, tota

Mon-reszettable accumulator, previous contract day end, mass, resic

Mon-reszettable accumulator, previous contract day end, mass, coll:
Mon-resettable accumulator, current contract day projected end, m
Mon-resettable accumulator, current contract day projected end, m
Mon-resettable accumulator, current contract day projected end, m
Accumulation increment, previous contract day, mass [Ib]
Accumulation increment, current contract day, mass [1b]
Accumulation increment, projected contract day, maszs [Ib)
Standard ermar of the estimate, hourly samples for the contract day,
Coefficient of determination, hourly samples for the contract day, m.
Mon-resettable accumulator, previous contract day end, energy, tol
Mon-resettable accumulator, previous contract day end, energy, re:
Mon-resettable accumulator, previous contract day end, energy, cc
Mon-resettable accumulator, current contract day projected end, et
Mon-resettable accumulator, current contract day projected end, et
Mon-resettable accumulator, current contract day projected end, et
Accumulation increment, previous contrack day, energy [MMBT L
Accumulation increment, current contract day, energy [MMBETL]
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Dezcnption ' Age Current

Accumulation increment, projected contract day, energy [MMBTU)

Standard erar of the estimate, hourly zamples for the contract day,

Coefficient of determination, howrly zamples for the contract day, er

Mon-rezettable accumulator, previous contract day end, net, totaliz

Mon-rezettable accumnulator, previous contract day end, net, residu

Mon-resettable accumnulator, previous contract day end, net, collap

Mon-rezettable accumulator, current contract day projected end, ne

Mon-resettable accumnulator, curment contract day projected end, ne

Mon-rezettable accumulator, current contract day projected end, ne

Accumulation increment, previous contract day, net [MCF]

Accumulation increment, current contract day, net [MCF]

Accumulation increment, projected contract day, net (MCF)

Standard erar of the estimate, hourly zamples for the contract day,

Coefficient of determination, howrly zamples for the contract day, ne

Mon-rezettable accumulator, previous contract day end, gross, tota

Mon-rezettable accumulator, previous contract day end, gross, resi

Mon-rezettable accumulator, previous contract day end, gross, coll

Mon-rezettable accumulator, current contract day projected end, ar

Mon-rezettable accumulator, current contract day projected end, ar

Dezcription % Age Current
Accurmulation increment, projected contract day, net [MCF]
Standard eror of the estimate, hourly samples for the contract day,
Coeffizient of determination, hourly zamples for the contract day, ne
Maon-rezettable accurmulatar, previous contract day end. gross, tota
Maon-rezettable accurmulatar, previous contract day end. gross, resi
Maon-rezettable accurmulatar, previous contract day end. gross, call.
Maon-rezettable accurmulatar, curent contract day projected end, ar
Maon-rezettable accurmulatar, curent contract day projected end, ar
Maon-rezettable accurmulatar, curent contract day projected end, ar
Accurulation increment, previous contract day, gross [MCF)
Accurulation increment, current contract day, gross [(MCF)

Accurulation increment, prajected contract day, arozs [MCF]
Standard errar of the estimate, hourly zamples for the contract day,
Coefficient of determination, haurly samples for the contract day, ar
Estended tatalizers, timestamp, previous contract day end
Estended tatalizers, timestamp, current cantract day projected end
Maon-rezettable accurmulatar, previous contract month end, mass, b
Maon-rezettable accurmulatar, previous contract month end, mazss, re
Maon-rezettable accurulatar, previous contract month end, mazs, o
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£ Archive Configuration

Configuration, Meter 1

Dictionary

Default

Daily n’ I icti Section
L |Mel9l Eztended T otalizers
Fecord Size 100 - Options | Agcumulator Select |
Fea| Description
Extended File Size 1440 | Modbuz Addresses | <emphys
I-1000+) Mon-regettable accumulator, previous conbract day end. m: [

Otz Reg Des.c:ripti.on o I-1002+|MNon-resettable accumulator, previous contract day end, me

0+ Clasing timestarmp R} I-1004+|Noneresettable accumulatar, previous contract day end, me

2+|1-1000+)| Hon-resettable accurnulatar, previous contract day er I-100&+ | Non-resettable accumulator, current contract day projectec

4+|T-1002 +| Nan-resettable accumulatar, previous contract day er I-1008+ | Non-resettable accumulator, curent contract day projecte:

B+|I-1004+| Hon-resettable accurnulatar, previous contract day er I-1010+|MNon-resettable accumulator, curent contract day projectec

B+|T-1006+| Nanrresettable accumulatar, current contract day praj I-1012 + | Accurulation increment, previous contract day. mass [Ib)
10+[I-1008+ | Mon-rezettable accumulator, current contract day proj T-1014+ | Accumulation increment, current contract day, mass [Ib]
12+|I-1010+| Mon-resettable accumulator, current contract day proj T-1016+ | Accumulation increment, projected contract day, mass (b)
14+|T-1012 +) Accumulation increment, previous contract day, mass I-1018+ | 5Standard error of the estimate, howrly samples for the contr.
16+]I-1014+ | Accumulation increment, current contract day, mass I I-10z0+ | Coefficient of determination, hourly samples for the conbrac
18+|T-1016+ | Accurmulation increment, projected contract day, mas: I-1024+|MNon-resettable accumulator, previous contract day end, er
20+|T-1015+) Standard erar of the estimate, hourly samples for the « I-1026+ | Non-resettable accumulator, previous conbract day end, er
22+|I-1020+| Coefficient of determination, hourly samples for the co 1-102 5+ | Norrresettable accumulator, previous contract day end, er
24+|T-102 4+| Nan-resettable accumulatr, previous contract day er I-1030+|Non-resettable accumulator, curent contract day projecte:
26+|1-1026+| Mon-resettable accurnulatar, previous contract day er I-1032+|Non-resettable accumulator, curent contract day projectec
28+|T-1028+) Nan-resettable accumulatr, previous contract day er I-1034+|Non-resettable accumulator, curent contract day projecte:
30+[I-1020+| Non-resettable aceumulator, curent contract day proj T-1036+| Arcumilatinn increment nrevinos contract dau ereo (4]0
32+|I-1032+| Non-resettable accumulator, current contract day proj < |

:‘l______ o — —

oK LCancel

~ Seloct Meter -

- Select Archives

[Dascripon \ Age

C Daly & Houl

Ages: |

0 v [100

-l
~

Fioudy te: 0 cumeed. 110 14 ot

| Noeriesettabin accunmdalor.

previous contract day end. mass.

| Noniesettable accumubator,

provious contract day end. mass

| Nonrtesettable sccumdstor,

previous conlract day end, mass

| Non-tetettable accurmbator,

cusrent contract day progectad end, m E

| Nonrtesattable accunmdator.

cuttent corlract day propacied end. m

| Notviesettable accumdalor,

cuttent confract day prosected end. m

iA:curdﬂm nciement, peevious contiact day. mass (b}

| Accumulstion ncrement, cursent contiact day, mass fb)

| Accumlstion increment, peomctad cortract day. mass (b)

| Standand ermce of the estimate. hourly samphes for the conbiact day.
| Coefficient of determination. hourly samgles for the conkact day. m )
| Norviesettable accurmalor, previous conlract day end, energy, tolJi
| Noresattable accurtulaton, pravious contract day end, enagy, &
| Non-teseitable accurmdator. previous contsact day end. ensrgy. c¢
| Nonrtessitable accundator. curent contract day projected end. ot
{ Nontesettable accurmdator, curent contract day projected end, o i
| Nor-tesettable accurmedator, curent corlract day projected end, o
| Accurmdation mcrement. pesvious conttact day. eewegy (MMBTU)
i Accurmelshon nclement. cusent contiact day. enesgy IMMBTU)
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Descrpbon \ Age Custent

Accurtrdation ncresmant. poected contiact day. enssgy (MMBTU)

Standard etror of the estmate. hourh samples for the contact day.

Coelficient of determmnation, howurdy samples for the contract day, e

Nornrseseltable acousmdaion, peevicus contiact day end, net, totakz

Noncasaltable scoumdaton, peevious contiact day end. net, tesidu

Noereasaltable sccusmdatorn. peevious contiact day end. nel.

Nonsesettable accumvdaton. cusent contract day peosected end.

Nonsesettable scoumulaton, custent contract day peosected end, re

Nontesattable scoumndatos, custent contract day peogected end, re

Accurdation incremant. peavious corlract day. net (MCF)

Accundation ncresent. cument conttact day. ret (MCF)

Accumdation ncsement, projected conbiact day. net (MCF)

Standard ence of the estmate, hourly samples for the contact day,

Coalficiant of datetmmnation. houly tamples ot the contract day. ne

Noncesatiable accumdaion. previous contiact day end. gross. bty

Nontesettable accumulaios, peevious contiact day end. gross. ress

Nontesellable acoumuator, peevious contiact day end, gross, coll

Nonreasettable sccumiaion, custent conliact day peomcled end, o

Nonreasaliable accusdaioe. cusent contract day peopscted end. o

Descrgbon \ Age Cusront

Accurmuation incsement, projected conbiact day, net IMCF)

Standard error of the estmate, hourly samples for the contract day,

Conlficient of detetrmmation. hourdy tamples fof the contract day. ne

Accumdation ncrement. previous contract day, gross (MCF)

Accunvdation increment, cument conteact day, gross MCF)

Accundation ncremant. peoeciad contiact dyy. gross (MCF)

Standard etroc of the estmate. houtdy samoles for the conteact day.

Coefficient of determnation, howrdy samples fof the contract day, o

Extended totaliners, timestamp, previcus conbiact day end

Extendad totaizess. tmestamp, cuttent contract day propacted end

Nonsesetiable accumulation, previous contiact month end, mass, ©
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The “Tlzr” points are also available for mapping to archive records and exporting those
archives as UDTs to be accessed in the Controller Tags in RSLogix.

1 Create the list of the Archives in the Archive Configuration then export the UDT.

§°° Archive Configuration

=

-

Configuration, Meter 1 Dictionary
Daily T Haourly Select Dictionary Section
Fecord Size 100 - Options | Accumulator 5 elect | —
Feq| Description
Extended File Size | 1440 Export UDT | Modbus Addresses | <emphy:
I-1000+) Nonresettable accumulator, previous contract day end, m:

Otz Feg| Description o I-1002+|Mon-resettable accumulator, previous contract day end, m:

0+ Closing timestamp I-1004+|Nonresettable accumulator, previous conbract day end, m:

2+|1-1000+) Mon-resettable accumulatar, previous contract day er I-100&+ | Non-resettable accumulator, curent contract day projectec

4+|I-1002 +| Mon-resettable accunulator, previous contract day er T-1008+| Nonesettable accumulatar, curent contract day projectec

B+ T-1004+] Mon-resettable accumulatar, previous contract day er I-1010+|Non-resettable accumulator, curent contract day projectec

8+|I-1006+| Nonesettable accurnulator, current contract day proj T-1012 +| Accumulation increment, previous contract day, mass [Ib)
10+[I-1008+| Nonresettable accumulator, curment contract day proj T-1014+ | Accurnmulation increment, current contract day, mass (Ib)
12+|I-1010+| Nonresettable accumulator, curment contract day proj T-1016+| Accumulation increment, projected contract day, mass (1]
14+|I-1012+| Accumulation increment, previous contract day. mass T-1015+] Standard enor of the estimate, hourly samples for the contr.
16+|T-1014+| Accumulation increment, current contract day, mass (| T-1020+| Coefficient of determination, hourly samples for the contrac
18+|I-1016+| Accumulation increment, projected contract day, mas: T-102 4+ | Noresettable accumulator, previous contract day end, er
20+[I-1018+| Standard emor of the estimate, hourly samples for the T-1026+| Nonesettable accumulator, previous contract day end, er
22+|I-102 0+| Cosfficient of determination, hourly samples for the co T-10258+| Nonesetiable accumulator, previous contract day end, er
24+[I-102 4+ Nonresettable acoumulator, previous contract day er T-1030+| Noresettable accumulator, current contract day projectee
2B+|I-102 &+ | Non-resettable accumulator, previous contract day er T-1032 +| Nonesetiable accumulatar, cument contract day projectec
28+[I-1028+| Nonresettable acoumulator, previous contract day er T-103 4+ | Nonesettable accumulator, current contract day projectee
30+|T-1030+) Mon-resettable accumulator. current cantract day proj I-1026+] Anrumulation increment Arevinus eontract dau. enero 1T
32+[I-1032 +| Monresettable accumulator, current contract day proj 4 b
] 3

| Default

oK LCancel

2 Import Data Type

B9

Data Types

E"Eﬂ E—"
..... ? E@o Mew Daka Type...

Import Data Type...

-
ChrHC

Y

AFCEMeterArchiveFetchErrar
BFCEMeterCalRequestActionType
AFCEMeterCaRequestictiont alue
BFCEMeterCalRequestyalue
AFCEMeterCalResponse
AFCEMeterControl
AFCEMeterControlleter
AFCEMeterControlStream
AFCEMeterDifferentialGas

| o
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3 Choose the Archive data UDT that was exported:

Import Data Type ﬂ
Look in: | | EAFC-EA(124] 2PLC x| e @& E
ame |v| Dake modified |v| Type |v| Size |v|
9/5/2019 7:34 AM Logix Designer XML ... 14 KB
9Y5/2019 7:34 AM Logix Dresigner sML ...
Computer
File name: IEAFC_F!ecT_l,lpe_Flkiv_MD‘l_Dy.LSX j Impart I
Files of type: IHSLogix 5000 #ML Files [* L5 j Cancel |
Help |
F

4 Create a Controller Tag with the Data Type of the UDT which was created after
importing the UDT:

[EMetemDaiyiichive | | |EAFC_RecType_Rkiv_MO1_Dy

5 Create a COP Instruction to copy the raw data into the tags that was created above:

EAFC archive
record, meter
01, instance
Doaily
ZOP
Copy File
Source  AFCMeter01 DifferentialGasz Archive Fetch Daily Raw[0]
Dest Meter0] Daily Archive
Length 1
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I ame £ | Walue \a
[=|-MeterD D ailwdrchive [

[+-Meterll Dailyéichive, Tstp 2013120000
[+-teterdl Dailptrchive. TICp Dy TICw Mz AcER Totl 59674696
—tdeter0 Dailwsrchive. TICp_Dy TICw_bMs AcEP Radu 0.3573765
—tdeter01 Dailydichive TICp_Dy_TICw_Ms AcEP_Fpéc 59674696, 0
[+-teterdl Dailwtichive. TICp_Dy_TICy_Ms_AcEN_Tatl EQR72225
—tdeter01 Dailydichive TICp_Dy_TICv s AcEM_Redu 0.15458089
—tdeter01 Daipdichive TICp_Dy_TICw_ M= AcEM_Fpbc EQR79224.0
—tdeter01 Dailpdrchive TICp_Dy_TICw Mz DIP 4523228
—tdeter0] Dailwdrchive. TICp_ Dy _TICw_ Mz DIC 0.0
—tdeter0] Dailwdrchive. TICp_ Dy TICw Mz DIt 4528, 7974
—tdeter0 Dailwsrchive. TICp_Dy_TICw_bs StpS 0.0
—tdeter01 Dailwdichive. TICp_Dy_TICw_ M= StpR 0.0
[+]-teterd Dailpdrchive. TICp Dy TICw_Eq AcEP_Totl 1426309
—tdeter01 Dailpdrchive TICp_Dy_TICw_Eg AcEP Rzdu 0.25189573
—tdeter01 Dailpdrchive TICp_Dy_TICw_Eq AcEP_Fpac 1426309, 3
[+-teterdl Dailptrchive. TICp Dy TICw_Eq AcEM_Tatl 1426417
—tdeter01 Dailwdrchive. TICp_Dy_TICw_Eaq AcEM_Rzdu 0.4965719
—tdeter0 Dailwsrchive. TICp_Dy TICw_Eg AcEM_Fpic 1426417.5
—tdeter0] Dailwérchive TICp_Dyw_TICw_Eg_DItP 108.11156
—tdeter0] Dailyérchive TICp_Dy_TICw_Eg_DItC 0.0
—tdeter01 Dailyérchive TICp_ Dy TICw_Eg DM 108. 244675
—tdeter01 Dailpérchive TICp_Dy_TICw_Eg_StpS 0.0
—tdeter01 Daiwdrchive. TICp_Dy_TICw_Eq_StpR 0.0
[+]-Meterdl Dailwdrchive. TICp Dy TICw Mt AEP Totl 1405567
—tdeter0 Dailwirchive. TICp_Dy TICw_Mt_AcEP_FRadu 0.53767416
—tdeter0] Dailyérchive TICp_Dy_TICw_Mt_AcEP Fpéc 1405567, 5
[+-Meterdl Dailwdichive TICp_Dy_TICw_Nt_AcEN_Tatl 1405674
—tdeter01 Dailydrchive. TICp_ Dy TICw Mt AcEM_Rsdu 0.20837018
—tdeter01 Dailpdrchive TICp_Dy_TICw Mt AcEM_Fpéac 1405674, 3
—tdeter01 Daipdrchive. TICp_Dy_TICw_Mt_DItP 106.539314
—tdeter01 Dailwdrchive. TICp_Dy_TICw_Mt_DItC 0.0
—tdeter01 Dailwdrchive. TICp_Dy_TICw_Mt_DIth 106.670494
—tdeter01 Dailwsrchive TICp_Dy_TICy_Mt_StpS n0.o
—tdeter01 Dailydrchive TICp_Dy_TICw_Mt_StpR 0.0
[+-Meterdl Dailwtichive. TICp_Dy_TICv_Gr_AcEP_Totl 432469
—tdeterl Dailydrchive. TICp_Dy_TICw_Gr_AcERP_Fadu 0.7563459
—Meter01 D ailysrchive. TICp_ Dy TICw_Gr_AcEP_Fpéc 432469, 75
[H-Meterd D ailyérchive TICp_Dy_TICw_Gr_AcEN_Tatl 432502
—tdeter01 Dailydrchive TICp_Dy TICw_Gr_AcEM_Rsadu 0.5771026
—tdeter01 Dailydrchive TICp_Dy_TICw_Gr_AcEM_Fpic 432502, 56
—tdeterl Dailydrchive. TICp_Dy_TICw_Gr_DItP 32.780396
—tdeterl Dailydrchive. TICp_Dy_TICw_Gr_DItC 0.0
—heter01 D ailysrchive. TICp_ Dy TICy_Gr_DIth 32.820755
—tdeter0 D ailydrchive TICp_Dy_TICw_Gr_StpS 0.0
—tdeter0 Dailydrchive TICp_Dy TICw_Gr_StpR 0.0
[FH-Meterl D ailpdrchive TICp Dy_TstP 2013120000
[H-Meterd Dailpdrchive. TICp_ Dy Tath 2013206400
[H-Meterd Dailysrchive. TICp_Mo_TICw_ts AcEP Totl 59502243
—tdeter0] D ailwdrchive TICp_Mo_TICy_Ms_AcEP_FRadu 0.44525278
—tdeter0 D ailwdrchive TICp_Mo_TICy_Ms_AcEP Fpic 59602244, 0
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é‘i' Archive Configuration @
Configuration, Meter 1 Dictionary
Diaily T Select Dictionary Section
|Mel9l Extended Totalizers j
Record Size 10 - Optionz | Accurmulatar Select | —
Feg| Description -
Estended File Size | 1440(  Ewpart UDT | Modbus Addresses | <emphys
I-1000+|Mon-resettable accumulator, previous contract day end, m:
Ofs Reg| Deseription & I-1002+| Mon-esettable accumulatar, previous contract day end, m:
0+ Closing timestamp I-1004+| Non-esettable accumulator, previous contract day end, m:
2+|I-1000+| Mon-resettable accumulator, previous contract day er T-1006+ | Mon-esettable accumulator, curent conlract day projectec
4+|T-1002 +) Non-resettable accumulator, previous contract day er I-1008+| Mon-esettable accumulatar, current contract day projectec
E+|T-1004+) Nonresettable accumulator, previous contract day er I-1010+| Mon-esettable accumulatar, current contract day projectec
8+|I-1006+| Nonrresettable accurnulator, current contract day proj T-1012+| Accumulation increment, previous conbrack day, mass (1)
10+|I-1008 +| Mon-resettable accumulator, current contract dap proj T-1014+ | Accumulation increment, curent contract day, mass (Ib]
12+|1-1010+| Mon-fesettable accumulator, cument contract day proj I-1016+| Accumulation incremert, projected contract day, mass (Ib)
14+|T-1012 +| Accumulation increment, previous contract day, mass I-1018+| Standard enor of the estimate, hourly samples for the contr.
16+ I-1014 +| Accumulation increment, curent contiact day, mass || I-1020+)| Coefficient of determination, hourly samples for the contrac
18+ I-1016 +| Accumulation increment, projected contract day, mas: I-1024+| Mon-resettable accumulator, previous conbract day end, er
20+[I-1018+| Standard emor of the estimate, hourly samples for the T-1026+| Monresettable accurulatar, previous contract day end, er
22+|I-1020+| Coefficient of determination, hourly samples for the co T-1025+| Morresettable accumulator, previous contract day end, e
24+|I-102 4 +| Mon-resettable accumulator, previous conbract day er T-1030+ | Non-resettable accumulator, curent contract day projectee
26+|I-1026+| Mon-resettable accumulator, previous conbract day er T-1032+| Mon-resettable accumulator, curent contract day projectee
28+|I-1028+| Mon-rezettable accumulator, previous contract day er T-103 4+ | Nor-resettable accumulator, curent contract day projectec
30+|T-1030+ | Mon-resettable accumulator, current contract day praj T-103 6+ Arcumilation increment nrevinos contact dau ereroo (4] 7
32+|I-1032 +| Mon-resettable accumulator, curent contract day proj L] 2
. e = P———
| | Default | oK Cancel

6 Import Data Type

EI'B Data Types

E"Eﬂ

..... wh [ Mew Data Type...
1

""" il Import Data Type. ..

..... i

..... 1010

..... W | b Cut Chrl+%

""" % Copy Chrl+C
1

..... i

..... [ B Faste Chrl+y

----- i AFCEMeferfrchiveFetchErrar

----- ] AFCEMeterCalFequestictionType

----- ] AFCEMeterCalRequestactionyalue

----- ] AFCEMeterCalRequestyalue

----- W AFCEMeterCalResponse

----- ] AFCEMeterContral

----- ] AFCEMeterContralMeter

----- ] AFCEMeterContralStream

----- i AFCEMeterDifferentialzas ha
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7 Choose the Archive data UDT that was exported:

Import Data Type ﬂ

Loak ir: | || EAFC-E9(124] 2PLC s @& E

File name: IEAFE_F!ecT_\Jpe_F!kiv_MD‘I_Hr.LSX j Import I
Files of type: IHSLogiH 5000 :ML Files [*.L5x) j Cancel |

Help |
7

I

8 Create a Controller Tag with the Data Type of the UDT which was created after
importing the UDT:

|EAFC_RiecType Rkiv_MOT_Hr |

I-MeterU'IHoulIyArchive |

9 Create a COP Instruction to copy the raw data into the tags that was created above:

EAFC archive
record, meter

01, instance
Hourly
ol
— Copy File
Source  AFChMeter0d DifferentialGas Archive Fetch Hourly Rawe[0]
Dest heter0l Hourly & chive
Lencth 1

ProSoft Technology, Inc. Page 187 of 293



MVI56E-AFC / MVIBOE-AFC ¢ Enhanced Liquid and Gas Flow Computer

ControlLogix® and CompactLogix™

Meter Extended Totalizers
Reference Guide

M amne Walue \a
I—I-teterD] Hourlydrchive [
[+-Meter0l Hourlyrchive, Tstp 2016104397
[+t eter0l Hourlyssrchive. TICp_Dy_TICy_Ms_AcEP_Tatl 59528479
—tdeter0THourlwdrchive. TICp_Dy_TICy_Ms_AcEP Redu 0.5290524
—tdeter0THourlydrchive. TICp_Dy_TICy MMz AcEP Fpic EQ825480.0
[+-teterD Haourdwdrchive TICp_Dy_TICy_bs_scEM_Tal SORZZ085
—tdeter0THourlysrchive. TICp_Dy TICy_Ms_AcEM_Radu 0.098249905
—tdeter0THourlysrchive. TICp_Dy TICy_Ms_AcEM_Fpéc £9g329584.0
—tdeterl Hourlydrchive. TICp_Dy_TICy_Ms_DIP 4528, 351
—tdeter0 Hourlydrchive. TICp_Dy_TICy Mz DRC 2357.944
—tdeterdHourlwArchive, TICp_Dy_TICwv_ks_DIt 4505, 499
—tdeter0THourlwdrchive. TICp_Dy_TICy_Ms_StpS 0.0
—tdeter0THouwrlwdrchive. TICp_Dy_TICy_Ms_StpR 0.0
[+]-teter0 Hourlpdrchive TICp_Cy_TICy_Egq AcEP_Totl 1429984
—tdeter0THourlydrchive. TICp_Dy TICy Eg AcEP Radu 0.8894249
—tdeter0THourlydrchive. TICp_Dy TICw Eg AcEP Fpac 1429954, 9
[+ Meter Haourdwdrchive TICp_Dy_TICy Eq AcEM_Tatl 1430092
—tdeter0 Hourlydrchive. TICp_Dy _TICy_Eg AcEM_Fadu 0.5772439
—tdeter0 Hourlydrchive. TICp_Dy _TICy_Eg AcEM_Fpic 1430092, 6
—tdeterdTHourlwArchive, TICp_Dy_TICw_Eg DRF 108.23401
—tdeter0T Hourlwdrchive. TICp_Dy_TIC»_Eg_DIC SA.35821
—tdeter0T Hourlwdrchive. TICp_Dy_TICw_Eg_DItM 107.68782
—tdeter0THourlwdrchive. TICp_Dy_TICw _Eg StpS 0.0
—tdeter0THourlwdrchive. TICp_Dy TICy_Eg StpR 0.0
[+-teter Haourdwdrchive TICp_Dy_TICy_NE_AcEP_Tatl 1409189
—tdeter0THourlydrchive. TICp_Dy_TICy_ME_AcEP_Rsdu 0.7214425
—tdeterl Hourlydrchive. TICp_Dy_TICy_Mt_AcEP_Fpéic 14091589, 5
[+]-teter0 Hourlpdrchive, TICp_ Dy TICy_Mt_AcEM_Totl 1409295
—tdeterdHourlwdrchive, TICp_Dy_TICw_ME_AcEM_Rzdu 0.6431811
—tdeter0T Hourlwdrchive. TICp_Dy_TICy_Mt_AcEM_Fpac 1409295, 9
—tdeter0THouwlwdrchive. TICp_Dy_TICy_Mt_DItP 106.65999
—tdeter0THourlwdrchive. TICp_Dy_TICy_Mt_DIC 55.538605
—tdeter0THouwlwdrchive. TICp_ Dy TICy Mt_DitH 106.1217358
—tdeter0THourlydrchive. TICp_Dy_TICw_ME_Stps 0.0
—tdeter0THaourlydrchive. TICp_Dy_TICw_ME_StpR 0.0
[+]-teterd Hourlpdrchive, TICp_Dy_TICy_Gr_AcEP_Tatl 4335684
—tdeterl Hourlydrchive. TICp_Dy_TICy_Gr_AcEP_Rsdu 0.24260622
—tdeterdHourlwdrchive, TICp_Dy_TICw_Gi_AcEP_Fpic 433564, 25
[+t eter0l Hourlwssrchive. TICp_Dy_TICy_Gr_AcEN_Tatl 433616
—tdeterdTHourlwarchive. TICo Dv TICw Gr AcEM Radu 0.8945208
—teterd] Hourlpdrchive, TICp_ Dy TICy_Gi_AcEM_Fpac 433616, 9
—tdeterll HourlyArchive. TICp_ Dy TICw Gr_DItP 32.817524
—td eterd1 Hourlyarchive. TICp_Dy_ TICw_Gr_DIC 17.088316
—td eterll HourlyArchive TICp_ Dy TICw Gr_Ditk 32.651917
—td eter01Hourlparchive. TICp_Dy TICw _Gr_StpS 0.0
—tdeterll HourlyArchive TICp_ Dy TICw Gr_StpR 0.0
[+]-Meter0THourlybrchive TICp_Dy_TstP 2016057600
[+-MeterdlHourlwbrchive, TICp_ Dy TatM 2016144000
[+]-Meter0THourlwbrchive TICp_Mo_TICv_Ms_AcEP Totl 50742440
—teterd] Hourlpdrchive, TICp_Mo_ TICy_Ms_ AcEP Fedu 0.9893722
—td eterl1Hourlyarchive. TICp_Mo_TICy_Ms AcEP Fpéc 50742440, 0
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Access the meter extended totalizer through backplane-return packets.

Standard data, if left unchanged, is automatically part of the imported Add-On
Instruction. However, if you would like to change the Standard Data mapping, you can
remove data points using the menu below and map other data. Once you have selected
the data mapping importing the data is as follows:

1 Set up Backplane-Return Configuration as below:

i Backplane-Return Configuration X
Configuration. Metes 1 Dictionary
Standard Data | Extended Data Select Dictionary Section
[an =l
Ofs| ___Reg[Description
+|I- 318+|Nonvesettable iator, net, totalzer (USG) R A
+| 1= 293+ Flow rate. gross [USG/ = = =
+|T-2000+) ‘accumulator, previous contract day end, mass, totaiizer (ib) 1 208: L3 dtor houy, opening, ross (USG)
I-_910+| Speciakarchivable NR accumulator, hourly. opening. gross clean ol (USG)
+|1-1002+ Jor, prévious contract day end, mass. residue (Ib)
I- 912+ Spe NR or. hourly, opening. water (USG)
+|I-1004+) lator, previous contract day end, mass. collapsed (Ib) T= 914+ Special archivable ems, hourly, period duralion (seconds)
10+|1-1006+ accumulator, current contract day projected end, mass, totalizer (ib) - s16+|Specal - hously, flowing
12+|T-1008+N ator curent contract ed end, mass, residue (b) T =
- 918+ Special archivable Rems. hourly. opening timestamp
I-1000+] ble accumulator, previous contract day end, mass, totalzer (]
1-1002+| Non+esettable accumulator. prévious contract day end, mass. tesidus (b)
accumulator, previous contract day end, mass, collapsed (ib)
ac tor, current contract day projected end. mass, totakizer (Ib)
cunient conliact day d, mass, residue (b
ac or, cunent contract day projected end, mass. colapsed (Ib]
I-1012+) increment. previous conlact day, mass (1b]
T-1014+ increment. curent contract day. mass (Ib]
I-1016+ increment, projected contract day. mass (Ib]
T-1018+] Standard error of the estimate, hourly samples for the contiact day, mass
T-1020+] Coefficient of determination, hourly samples for the contract day. mass
1-1045+| Nonesettable accumulator, previous conlract day end. net, totakzer (USG)
1-1050+| Nonasattahle accumilator nesvioiss ennttact dav and net rasidus (11551 N
< >
Move Up | + Remove Item ==> oK i~

2 Make sure to save the EAFC file after setting up the Backplane-Return Configuration
so that the ExPORT UDT button will be selectable.

3 Click EXPORT UDT button.

Export UDT Defintion &3

l.-f""'\-.l RSLogix UDT named

k. = 4 EAFC_RecType_Bprt_MO1_Pv

~ will be written to file
EAFC_RecType_Bprt_MO1_Pv.L5X

in folder

Ch\Users\kseki\Desktop\EAFC-69(12 4)_1.PLC
Existing file will be overwritten.

Continue 7

4  After Exporting the UDT, you can now import that same .L5X file to access
configured tags via BackPlaneReturn.Processinput tags in the Controller Tags.
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20.2.1 Implementation

1

2

7

From within RSLogix 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.

The procedure above will create a UDT in the Data Type > User-Defined Folder in
RSLogix.

------ EAFC_RecType_Bprt_MO1_Pv
=

Name: IEAFE_F(at:Typa_Epll_Mm_F’v

Desciiption, EAFC backplane -]
refurn, meter
01, instance
Process Input
Members: Data Type Size: 28 bytels]
Name Data Type Style Desciiption

Acma_Nt_Toll DINT Decimal | Norrresettable accumulator, e, totalizer MCF)

Fiate Gr REAL Float Flows rate, gross (MCF/h)

TICp_Dy_TICv_Ms_AcEP_ |DINT Decimal | |Nan-esettable acou contiact day end. mass, totalizer (Ib]

TICp_Dy_TICv_Ms_AcEF_ | REAL Fioat Nonesettable accu
TICp_Dy_TICx_Ms_AEF_F|REAL Flost Nonesattable 1, previous contiact day end, mass, collapsed [Ib]
TICp_Dy_TICw_Ms_AcEN_ |DINT Decimal | Norrresettable aceumulator, cument contract day projected end, mass, totalizer [Ib]

contiact day end. mass. esidue (1b]

TICp_Dy_TICw_Ms AcEN_ |REAL Float Norrresettable accumulator, cument contract day projected end, mass, residus (i)

EAFC backplane
return, meter 01,
instance Process

Input
COP
— Copy File —
Source  AFCMeter01DifferentialGas.BackPlaneReturn. Raw(0]
Dest Test EAFC_Archive Export
Length 1

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.
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[=I-Test_EAFC_Archive_Export 1. .. | -]
[+|-Test_EAFC_Archive_Export Acma_Mt_Tatl 1677681 Decimal
—Test EAFC_Archive_Expart.Rate_Gr 519.5955 Float
[+ Test EAFC_Avchive Export TICp Dy TICw_Ms AcEP Toll 69502955 Decimal
—Test EAFC_Archive Export. TICp Dy TICw Mg AcEP Radu 0.66549563 Float
—Test EAFC_Archive_Export TICp_ Dy TICw_Ms_AcEP Fpac 69502954.0 Float
[#-Test EAFC_fuchive Export TICp Dy TICw_Ms AcEN_Totl 72517216 Decimal
—Test_EAFC Archive Export.TICp Dy TICw_Ms AcEN_Rsdu 0.7720032 Float

20.3 Accumulator Projection

“Tlzr” is populated by new functionality: “Accumulator projection”. Behind the scenes,
samples of all meter non-resettable accumulators are captured every minute, linearly
regressed with a history of previously collected samples, and results used to predict
(“project”) expected accumulations at the end of certain currently ongoing periods.

These predictions, and the history of recorded samples, supply the data used in
maintaining the contents of the meter’s extended totalizer registers.

20.3.1 Projection Periods
Two projection periods include Daily and Monthly

Daily
Daily projection is to the end of the current contract day according to the meter’s
effective “end-of-day minute” aka “contract hour”. (Hourly sample data)

Monthly

(Daily sample data) Monthly projection is to the end of the current contract month, which
is the contract hour of the 1% day of the next month (or that of the brand-new current
calendar month if current time is on the 1% but before the contract hour).

59 times out of 60 these per-minute samples are short-lived, being discarded and
overwritten when the next per-minute sample is taken. But, if the time of the sample is
the minute of the hour that is configured for the meter’s “end-of-day minute” that sample
is recorded in the NV history for use in future regression calculations. (This “minute of
the hour” is what follows the colon “.” of the contract hour configuration; for example, if
contract hour is 8:30 am, then the “minute” is the “30”.) So one of these NV samples
occurs every hour, and one of those hourly samples occurs every day at the moment of
the contract hour. The hourly samples go into the history for the daily projection, and the

daily samples go into the monthly projection history.

e The daily projection history records the 60 most recent hourly samples, i.e. spanning
an interval of 2%z days into the past. The monthly projection history records the most
recent 64 daily samples, i.e. spanning an interval of just over 2 months into the past.

e Along with the separate history files for the separate projection periods, a third
history file exists, which supplies its contents to both the daily and monthly projection
calculations. This history records samples taken upon the occurrence of “significant”
events; such an event is one that would trigger the posting of an archive record when
the archive file is configured for “archive upon event”. This history has capacity for
100 of the most recent event-triggered samples.
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e The linear regression logic does not necessarily input all available historical samples
together with the latest ephemeral one-minute sample; instead, it filters the available
samples according to a range of timestamps, or “timespan”, inputting those samples
that are within the timespan but ignoring all others. The valid timespan extends 2
hours into the future, to allow for small adjustments to the wallclock up to and
including a one-hour setback of the clock that would occur on the autumn change
from daylight back to standard time.

The valid timespan also extends a variable duration into the past, separately for each
of the projection periods. This variability is configured in two points of the meter
configuration, the two bytes of meter-relative holding register Mh00038 (M1 at 8038,
M2 at 9038, ...), one byte for each projection period. (see the Modbus Dictionary
description of those “accumulator projection lookback timespan” points for details.)

o By default the daily projection inputs the hourly and event-triggered samples that are
at least as new as 24 hours old (and no newer than 2 hours into the future), and the
monthly projection inputs the daily and event-triggered samples that are at least as
new as 30 days old (and no newer than 2 hours into the future).
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21 Daily and Monthly Formula Calculations

Notes:

Variable b = Slope

Variable ? = Interpret

Y prime (with long line) is rejected by y. y represents the projected value of y.

r=3((x-avgi(x)) * (y-avga(y))) / V(Z((x-avga(x))?) * 3((y-avgi(y))?))
Sy1=V(3((y-avga(y))’)/n-1)
Sx1=V(3((x-avgi(x))*)/n-1)

b=r*Sy1/ Sx1
a=avg(y)-b*avg(x)

S =sqrt( 3 (y'-avgi(y))* / (n-2))
R?= 3((y'-avgai(y))2) / 2((y-avgi(y))2)

The number of samples must be greater than 2 in order to perform statistics.

Variable Description

X Time of sample, in seconds since 1/1/1970 00:00:00

b Linear slope

a Linear intercept

y’ Linear projection. y' = a+bx

S Standard error of the regression. Sometimes called the standard error of

the estimate.Provides the absolute measure of the typical distance that
the data points fall from the regression line. S is in units of the sample.
This statistic indicates how far the data points are from the regression line
on average.

R? R-squared. Provides the relative measure of the percentage of the
sample variance, from 0 to 100%. Higher R-squared values typically
mean that the data points are closer to the fitted values.

n The number of samples must be greater than 2 in order to perform
statistics.
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22

22.1

22.2

Configuration File Management Reference

Loading an Existing Project

You can open and edit a project you have previously saved. Do this if you have started,
but not completed, the configuration of your project, or if you need to modify the settings
for a project that has already been downloaded to the module.

To load an existing project:

1 In EAFC Manager, open the FILE menu.

2 In the File menu, choose LOAD. This action opens a dialog box that shows a list of
project files (EAFC files) in the current folder.

3 Choose the project to load, and then click OPEN.

Printing the Configuration Report
You can print a report of your configuration for future reference, or for archival purposes.

To print the configuration report:

1 Open the File menu, and then select PRINT REPORT. This action opens the Print
Configuration dialog box.

£ Print Configuration E|

[ Loverpane

[~ Site configuration

Meters configuration

1 5 (! [~ 13
2 [ B [ 10 [ 14
[ 3 Iz 11 [ 15
[ 4 N 12 [ 18
[ Prover configuration

[ Wirtwal slave remapping

Clear All ‘ Select Al |

Cancel ‘ FPrint |

2 On the Print Configuration dialog box, select (check) the items to include in the
printed report.

3 Click PRINT to open the print dialog for printing.

Note: The size of the report depends on items you choose to include, and may require 75 pages or more.
Consider this before printing.
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22.3 Resetting Configuration Parameters

22.4

If you have modified your project (configuration file), or if you have loaded a
configuration file from disk, but you want to start a new project, you can reset the
configuration parameters back to their defaults without having to close and reopen EAFC
Manager.

To reset configuration parameters

1

2

Close any dialog boxes that are open.

Save the configuration file you were working on, if you would like to load it again
later.

On the File menu, choose RESET.

If you have made changes to the configuration that have not yet been saved, a
confirmation dialog box will open.

AFC Manager

Project has been changed - save it?

Mo | Cancel |

Click YEs to save your changes, or NO to discard your changes and begin working
on a new configuration. Click CANCEL to abandon the attempted action that caused
this message. Then you can save your project to retry the reset.

Verifying Correct Operation

When all of the configuration steps have been completed, the module should be ready to
perform measurement calculations. To verify that the module is configured correctly,
follow these steps:

1

Enable all meters that will be used, as any meter will only perform calculations if it is
enabled. Any meter can be enabled either with ladder logic or with EAFC Manager

Make sure that the wallclock is running, and that it has valid date and time
information. After power-up, the wallclock will be stopped, therefore the module will
not perform any time-scheduled operations, such as writing period-end archives, and
will not timestamp records written to the event log until it receives a wallclock
command from the ladder logic.

The sample ladder logic programs the wallclock update command upon detecting
"power-up" status from the AFC module. The date/time information used is the same
as the processor, therefore you should use the configuration tool for your processor
to verify that the processor has valid date/time data. If the processor wallclock is not
valid (for example if the year = 1900), the module will not accept the command. You
may easily determine if the wallclock is running by performing two consecutive read
operations in the Meter Monitor.
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3 Make sure that the meter does not have any alarms. A meter alarm may affect flow
calculation. Monitor the Meter Monitor dialog box for alarms.

4 Make sure that the input parameters transferred from the processor are correct. You
can look at these values in the Meter Monitor dialog box.

5 When using a pulse meter, make sure that the pulse input rollover parameter in
Meter Configuration matches the actual input rollover value used in the high speed
counter module.
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23 Gas Component Analysis (Molar Analysis)
Configuration
The following parameters are required for the calculations:
Parameters Low Limit High Limit Default
Isentropic Exponent 1.01 5.0 1.3198
Default Relative Density 0.04 5.0 0.6
(Specific Gravity)
Default Fpv 0.5 2.0 1
Reference Temperature 0°C (32°F) 25°C (77°F) 15°C (60°F)
Reference Pressure 50 kPaa (7.3 psia) 110 kPaa (16 psia) 101.325 kPaa
(14.73 psia)

23.1 Entering Molar Concentrations

1 From the Meter Configuration dialog, click READ to retrieve the Molar Analysis
settings from the module, or click WRITE to send the Molar Analysis settings from the
PC to the module. A dialog opens to confirm your local port settings.

2 To enter gas molar concentrations, click the ANALYSIS CONFIG button on the Meter
Configuration dialog box and select the COMPONENT SELECTION MAP tab. This area
of the Meter Configuration dialog box is visible when the product type is Gas.

s ™

%, Snalysis Configuration &3
Component Selection Map T Precizion and Stream Assighment
1 [ C1 methane 9 [ CO carbon monoxide 17 [ C8 octane
2 [ N2 nitrogen 10 [ 02 awygen 18 [ CY9nonane
3 [ CO2 carbon dioxide 11 [ iC4 izo-butane 19 [ C10 decane
4 [T C2ethane 12 [ nC4 normal butane 20 I He helium
5 [ C3propane 12 [ iCHiso-pentane 21 [ Ar argon
6 [ H20 water 14 [ nC8S nomal pentane [ neoCh neopentans
7 [ H25 hydiogen sulphide 15 [ CE hexane [ Uz uzerl
2 [ HZ hydrogen 16 [ C7 heptane [ Uy uzer2
32 | CB+ hexanes+ Split Maormalization total error tolerance [pp) Select All
Select components of the molar analysiz and the normalization emor
tolerance. 0K | Lancel

3 Select (check) the components to be analyzed, enter the Normalization total error
tolerance value, and then click OK.

Note: The sample ladder logic assumes that all components are selected so it is suggested to check all
components for compatibility with the sample ladder logic.
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4 Next, enter the molar concentration for each component. Click the ANALYSIS button
in the Meter Configuration dialog to open the Component Analysis dialog box.

5 Because the module uses the Detail Characterization Method, you must enter a
complete molar analysis for the gas.

6 Enter the molar concentration for each component (up to 4 fractional digits).

For example, when you enter:

Muole fraction
0.7000000
03000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
10| 0.0000000
11 |0.0000000
12 |0.0000000

32 (0.0000000 | CE+ hexanes+
S pecific gravity

C1 methane

N2 nitrogen

C2 ethane
C3 propane
H20 water

H2 hydrogen

[T R I L B LS B S

02 oxpgen

iC4 izo-butane

Heating value D kg

Bazis ™ Delv © Dy © Wet

§°° Component Analysis, Stream 1

C02 carbon dioxide

H25 hydrogen sulphide

CO carbon monoxide

nC4 normal butane

24

Mole fraction

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

iCH izo-pentane
nC5 normal pentane
CE hexane

C7 heptane

C8 octane

C9 nonane

C10 decane

He heliurm

Ar argon

neolh neopentane
U userl

Uy uzerd

Tatal mole fraction

Calc:| 4G4 8 Detall

Calef 454 2 Detail

| [ Yolumetric

P

=
=
W Analyziz

[ SG. HY, options

— Copy From
Meter number

Stream number

—Read

W Analysiz ~ Read

¥ SG,HY. options

—Write

W Analpziz  Write

v SG,HY. optiohs

— Result
Commlink is
unavailable

number between 0 and 1.

The concentration in the fluid of "N 2 nitrogen" as a molar fraction; a

Cl Molar Fraction = 0.

8

It means that the methane (C1) component has a molar concentration of 80%.

Note: If you would like to input this data as a percentage instead of molar fraction, select FILE >
PREFERENCES and change the value of Show analysis molar concentrations in... to PERCENT.
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23.2 Normalization Error Tolerance

Analyses are often obtained from an on-line gas chromatograph, which device should
provide output consisting of a collection of numbers between 0 and 100 all adding up to
exactly 100%. Or fractions between 0 and 1 that sum exactly to 1.0000. Real devices,
however, usually produce a total slightly different from 100%, and sometimes may
provide individual concentrations that go negative (for example, -1.08%) or super-
positive (for example, 101.3%). When properly calibrated, most Gas Chromatographs
produce individual concentrations that lie between 0 and 100% and a total that is very
close to (but not always identical to) 100%.

The "Normalization Error Tolerance" is the amount by which an analysis total may differ
from 1.0000 (= 100%) without raising the "Analysis Total Not Normalized" alarm. It is
intended to allow for deviation from the strict 100% total that arises either from the
normal variation of the output from a properly calibrated Gas Chromatograph or from
round-off error when converting concentrations to the format required by the MVI56E-
AFC (which is molar fractions in floating-point. The default Meter Configuration sets this
value to 1 ppn to allow for round-off error when summing the concentration values to
exactly 1.000000; it is not recommended to set this value to 0.

If the concentration total differs from 100% by more than the tolerance, the module
raises the alarm.

In all cases, whether or not the alarm is raised, the module normalizes the analysis to
100% before continuing with the calculation.

23.3 Transferring the Analysis

In order to transfer the Molar Analysis data between the local PC and the module, it is
essential that the component selections in the local PC and the module match.

If the Molar Analysis WRITE and READ buttons are currently disabled, it indicates that
does not acknowledge that the current module meter configuration and the local PC
component selections are equal. In this case, the buttons are disabled, as shown in the
following illustration.

Read | Write

Result
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In order to enable the READ and WRITE buttons, the component selection on the local
PC and on the module must be the same. In order to accomplish this, you can perform a
Read (Meter Configuration), then change your analysis and then Write it. After both
component selections are identical, the Read/Write molar analysis buttons should be

enabled:
Reads the component Read | Wiite Writes the component
analysis configuration P A — analysis configuration
from the AFC module to Resut—— | fromthe PC to the AFC
the PC module
: Done

After the molar analysis buttons are enabled, you can transfer the analysis between the
module and the local PC.

The Result area contains the transfer process result:

Message Description

Success Transfer was successfully completed

Time out Transfer was not completed. Check communication parameters.

lllegal Data Value ]:I'he values entered are not acceptable. Make sure the values have a valid
ormat.

For applications involving chromatograph devices, the ladder logic can dynamically
update the molar analysis data to the module. Refer to the Ladder Logic section of the
user manual for your platform for more information about this subject.

Important: If the molar concentration values for your project are available from a gas chromatograph, it is
possible to update these values dynamically from the programmable logic controller to the module using the
Molar Analysis function block (requires ladder logic). In this case, the values entered in the Software will be
overwritten by the function block values but you still need to select the components and enter the
normalization error tolerance using the EAFC Managersoftware.
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24 Meter Calculation Options

Use the Meter Calculations Options to choose the required calculation parameters.
Please note that the available options within this dialog are dependent on the meter
type. Options that are not applicable to the meter type are not enabled and cannot be

selected.
2 L
[¥ Downstream static pressure [
[T Taps comer [
[ Taps radius [
3 [ Static pressure in absolute units [ Separate on-eror accurnulatar
[ [ Indicated volume [else gross]
u [
u [
7 [ lgnore default flowing density [
8 v Density comection [
9 [ Hydometer corechion 25 [ MASC rounding per AP 11.1 [2004)
10 [v Temperature correction 26 [ MASC round interpolated values
11 ¥ Pressure comrection 27 ¥ MWASC enable
12 [v VYapor pressure via TP-15 28 [ Stict MPMS 11.2M
13 [ Density comection for pressure [
[~ Calculate net heating value [else gross) [
[ Spectator water reated zame a3 produced [

The following table describes the functions of each parameter.

Parameter Description
Downstream Static The static pressure of the gas stream may be measured either
Pressure upstream of the meter (before the differential pressure drop), or

downstream of the meter (after the pressure drop). Both AGA3 and
AGAB8 require the upstream static pressure for their calculations,
where:

upstream pressure = downstream pressure +
differential pressure

If the pressure is measured from a downstream tap (typical), this
parameter must be checked.
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Parameter Description
Taps: Corner and Taps: These options select the minor adjustments to the AGA3
Radius calculations that depend on the precise geometry of the pressure
taps.

There are 4 different kinds of taps; pipe, flange, corner, and radius.
Pipe taps are obsolete; addressed in the 1985 AGA3, but absent in
the 1992 version. Flange taps are used in the vast majority of orifice
meter installations and are used as default for the module
calculation. When using corner or radius taps, it is required that the
corresponding option be selected.

Static pressure in absolute If this option is clear, then static pressure input is in gauge units and

units absolute pressure is calculated by adding the barometric pressure
configured in register H-130. If this option is set, then static pressure
input is in absolute units (pressure above vacuum). In this case, if
the input value is less than a very small minimum value (arbitrarily
chosen as 0.001000 kPa absolute), then in order to avoid arithmetic
faults, the input is raised to that minimum for further calculations and
the calculation alarm “Static pressure exception” is raised: See
“Meter Calculation Alarms” for more information. The default setting

is clear.
Ignore default flowing For liquid measurement with an input of density at flowing
density conditions, if the density (either input over the backplane or output

from a densitometer calculation) is out of range, the default is
substituted, just as is done for the other process inputs of
temperature and pressure. In some cases this might not be suitable,
especially when the temperature of the fluid may vary, thus making it
difficult to settle on an appropriate default value for density at flowing
conditions. This option tells the MVIS6E-AFC to ignore the flowing
density default value, and to instead use the Default Standard
Density while at the same time skipping any density correction that
might be configured (For liquid meters, the density at flowing
conditions is combined with the temperature to calculate a density at
standard conditions used in all further calculations).

Density correction, You should consider these options to select or unselect AP12540
Hydrometer correction, calculations for liquid measurement, depending on the requirements
Temperature correction, of the project.

and Pressure correction For example, if flowing density is manually entered directly from the

reading of a glass hydrometer containing a sample of the fluid, the
Hydrometer Correction for the expansion of the glass due to
temperature would be required. On the other hand, if the meter
already provides a temperature-corrected pulse train, it would be an
error to perform Temperature Correction a second time.

Vapor pressure via API specifies that the pressure correction factor (CPL), which

MPMS11.2.5 (Technical corrects the measured volume for the effect of pressure, must

Paper #15) correct to "standard pressure or equilibrium pressure, whichever is
higher".

In US units, "standard" pressure (for liquids) is 14.696 psia (one
atmosphere at sea level) and "standard" temperature is 60°F. This
works well for liquids such as gasoline and crudes, but lighter
products (such as propane) are gaseous at these conditions.

The "equilibrium" pressure of the API standard is the pressure at
which the liquid fluid and its vapor are in equilibrium. This is also
called the "vapor pressure". GPA’'s MPMS11.2.5 ("Technical Paper
#15") is a correlation for calculating the equilibrium (vapor) pressure
for typical hydrocarbon fluids (for example, propane) from density
and temperature.
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Parameter Description
Density correction for This option, effective only when option "Density Correction" is
pressure selected, enables the effect of pressure to be included in the density

correction calculation.
When cleared, only the effect of temperature is considered.

Calculate net heating value  With this option clear, calculated energy content of the stream is the

(else gross) gross heating value in which the produced water is deemed to be
condensed to the liquid state and the latent heat released is
included in the energy content. Setting this option causes calculation
of the net heating value, in which produced water is deemed to
remain in the vapor state and does not contribute it latent heat of
condensation to the energy content.

Spectator water treated “Spectator” water in a gas stream is water vapor content delivered

same as produced as a non-zero concentration in the input gas analysis. With this
option clear, the only effect of spectator water upon heating value is
to limit that value by diluting the gas stream with non-combustible
material. If this option is set, then spectator water is treated as if it
were produced water, so that if gross heating value is selected by
having option Calculate net heating value clear both spectator water
and water produced by the combustion together are deemed to be
condensed to the liquid state and the latent heat released from both
is included in the energy content. Note that if net heating value is
selected then setting this option has no effect as all water, both
spectator and produced, is deemed to remain in the gaseous state
and the effect of spectator water is again limited to mere dilution of
the combustibles and consequent limiting of heating value.

See also the stream setting Heating value basis for the effect of that
setting on the deemed spectator water content.

Separate on-error This option selects how quantity accumulation proceeds when the

accumulator meter is in an error alarm condition. When this option is clear (the
default), all primary and derived quantity increments are totalized
into their respective accumulator registers regardless of the
presence of any error alarm condition, the same as when no error
alarm condition is present. When this option is set, however, and an
error alarm condition is present:

=  The increment of the meter’s primary measured quantity (e.g.,
“gross volume” for a turbine meter, or “mass” for an orifice
meter) continues to be totalized into its usual accumulator
registers.

=  The primary measured quantity is also totalized into the “in error
alarm” accumulator for the active stream (registers at 1-400).

= All derived increments, that is, all but that of the primary
measured quantity, are deemed to be zero so that their
respective accumulators are not advanced.

When no error alarm condition is present, accumulation proceeds
normally and the “in error alarm” accumulator is not advanced.
Flow rates, including those of derived quantities, are not affected by
this option.
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Parameter Description
Indicated volume (else This option selects whether to include the effect of the meter factor
gross) in the values of recorded quantities nominally labeled as “gross

volume”. These quantities appear, for example, in these locations:

=  The “Accumulator increment”
=  The “Flow rate”
=  The “Non-resettable accumulator”

This option, if set, is effective only if both of the following additional
conditions are met:

The meters device type is “Linear”.

The primary input’'s “Measured quantity” is “Volume” For example,
turbine and positive displacement meters.

The measurement calculation divides the input pulse count (or
frequency) by the K-factor to yield the “indicated volume” in
engineering volume units, which is what the meter is telling us that it
is reading (at flowing conditions). The indicated volume is then
multiplied by the meter factor to yield the “gross volume”, with the
effect of the meter factor included. If the option is set (and effective),
then the quantity recorded is “indicated volume”, with the effect of
the meter factor excluded (and in this case, most displays show
“indicated” instead of “gross”.

Note that this option only selects which of the two quantities is to be
recorded; both quantities are always calculated, and “gross volume”
(which includes the effect of the meter factor) is always used for
calculating further derived quantities such as net volume and mass.

MASC rounding per API When this option is set, EAFC Manager will round intermediate

11.1 (2004) liquid calculations (such as CTLs, water cuts, shrinkage factors, and
densities) using methods prescribed in APl MPMS 11.1 (2004)
before using the values in calculations.

When this option is clear, the values will be used without rounding.

MASC round interpolated When this option is set, the firmware will round interpolated values
values to 6 significant digits before using the values in calculations.

When this option is clear, the interpolated values will be used
without rounding.

Note: Because the MASC interpolation tables use single-precision floating point
numbers, if MASC round interpolated values is not selected, this could result in
artificial digits in the interpolated values, which are calculated using double-
precision floating point numbers.

MASC enable When this option is set, MASC calculations are enabled for oil-water
emulsion (Crd) meters using the US system of units. For more
information on MASC, see Chapter 29.
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Parameter Description
Strict MPMS 11.2M This option selects the method of calculating CPL (“Correction for

the effect of pressure”) for NGL/LPG product streams.

By default, with this option clear, CPL for NGL/LPG products is
calculated according to APl MPMS Chapter 11.2.1 and 11.2.2 with
their inputs and outputs in US units (temperature in °F, densities as
Rd60 or °API, pressures in psi) converted as needed from/to the
user’s selected units.

When this option is set and effective, CPL is calculated according to
API MPMS Chapters 11.2.1M and 11.2.2M, with their inputs and
outputs in Sl units (temperature is °C, densities as kg/m3, pressures
in kPa) converted as needed. This option, if set, is effective only if all
these additional conditions are also met:

=  The meter's product group is one of the NGL/LPG groups and

=  The meter's reference (base) temperature is exactly 15°C for Sl
units, or 59°F for US units and

=  Meter calculation option “Pressure correction” is set.

If pressure correction is not enabled, then the CPL calculation does
not occur and CPL acquires a default value (typically 1.0). For all
other reference temperatures of NGL/LPG products, this option is
ineffective and the non-“M” standards are used. For non-NGL/LPG
products, other standards are applicable and this option is not
meaningful.
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25

25.1

General Reference

General Specifications

e Process I/O: analog inputs (pressure, temperature, differential pressure density) from
analog modules and pulse inputs from pulse/frequency input modules in rack or via
communications networks such as HART, Modbus, or EtherNet/IP depending on the
supported communications networks of the instrumentation.

e Number of meter channels: 12 (MVI69E-AFC) or 16 (MVIS6E-AFC) meters. The
module is recognized by the processor and an input/output module.

e Configuration is downloaded over Ethernet by way of the Modbus TCP/IP servers or
delivered by user-defined ladder.

Calculation Methods
o Refer to section 27.2 for supported measurement standards.

Meter I/O Scan Time: Less than one second for all channels.

Product Measurement: Hydrocarbon gases and liquids including refined products,
produced, or injected water.

Process 1/0O Calibration Mode: Allows the calibration of transmitters without interfering
with the process update for the module or impacting measurement.

Data Archiving

Hourly for up to 60 days for each meter run (1440 records per channel)

Daily for up to 1440 daily records (for each meter run)

On-board archive storage (for 100-word records, 14 hourly and 10 daily)

Extended Archive feature supports up to 1440 daily archives and 1440 hourly

archives stored on Flash card

e Each record consists of nearly 100 process and other variables. All archived data is
selectable in the onboard Modbus memory map.
User may configure when archives are generated

e User may configure archive content (from pre-defined list)

e Archives can be exported to an Excel spreadsheet or printed.

Other Features

o Event Log with 2000-event buffer and timestamp.

e Alarm Log with 2000-alarm buffer and timestamp.

e Virtual Slave with 20,000 re-mappable Modbus registers for contiguous SCADA
polling.

e Security control via operator login with password and granted privileges. (Regulatory
compliance via physical W&M seal)
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25.1.1 Online Communication & Configuration

The module is designed for online configuration via any of the communication channels
(serial, network). A user-friendly Windows 10-based Module Configuration and
Reporting/Monitoring Manager allows easy access to all configuration data for editing
and saving on your computer.

Project configurations may be uploaded, downloaded, and saved to disk under user-
selectable filenames.

25.1.2 Reports

e Event Log Report: Each change to security-sensitive configuration data (for
example, orifice diameter) is date and time stamped and mapped to the local
Modbus memory map. This log can be imported into any spreadsheet program and
saved to disk or printed to a local printer.

e Hourly and Daily Archive Reports: Available via Modbus communication. This data
can be imported into any spreadsheet program and saved to disk, or printed as hard
copy.

e System Configuration: May be transferred to or from the module. The configuration
file can also be printed for hard reference or archiving.

e Audit Scan: A report can be saved to disk or printed to the local printer.

25.1.3 Modbus Interface

The two Modbus Slave ports or the Ethernet interface allow the unit to be used as a
SCADA interface and to broaden access to the AFC module’s data table.

Ports 1 and 2 support RS-232, RS-422 and RS-485 modes

Supports baud rates of 9600 through 230500 baud

All ports may be configured for RTU or ASCII Modbus mode

The Ethernet port supports a standard RJ45 connection.

All Modbus Slave ports provide access to all configuration and measurement data

mapped to the Modbus table.

Module contains two internal slaves (Primary and Virtual)

o Over 130,000 Modbus registers of the Primary Slave table may be re-mapped to up
to 20,000 Modbus registers of the Virtual Slave for contiguous polling from a SCADA
master.

e Port 2 can be configured as a Modbus master node to support polling of devices
such as a gas chromatograph (not to be used to poll instrumentation such as MVTs
and Coriolis meters as the polling rate of the port is not fast enough to stay within
API specifications)

e Supports Modbus functions 3, 4, 5, 6, 15, and 16 as a slave (5 and 15 only on pass-
thru operation)

e Supports Modbus functions 1, 2, 3, 4, 15, and 16 as a master

e Scratch Pad Modbus block of 6000 words for transfer of arbitrary data between the

processor and the SCADA host via the module.
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25.1.4 Configurable Options

Configurable options include:

Gas analysis concentrations for up to 21 components

Accumulator Rollover

Reference temperature and pressure for both gases and liquids

Orifice and pipe diameters, selection of type of taps, and tap locations, and so
on.

Meter K Factor and Meter Factors with 5-point linearization curve
Temperature, Pressure, and Density Correction for liquids

Local Atmospheric (barometric) pressure

Default process and operating parameters such as DP Threshold for flow cutoff,
and so on.

Metric or US units

e User-selectable units for totalizers and flow rates on a per channel basis
Resettable and non-resettable totalizers for every meter channel.

25.1.5 Hardware Specifications (MVIS6E-AFC)

Specification Description

Backplane Current Load 800 mA @ 5 Vdc
3mA @ 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)

LED Indicators Module Status, Backplane Transfer Status,

Application Status, Serial Activity
Application ports (Modbus 1 & Modbus 2)
Full hardware handshaking control, providing radio, modem and multi-drop support

App Ports (Modbus 1 & 2) RJ45 (DB-9M with supplied cable)
RS-232, RS-485, RS-422 jumper selectable
RS-232 handshaking configurable
500 V Optical isolation from backplane

Shipped with Unit RJ45 to DB-9M cables for each port
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25.1.6 Hardware Specifications (MVI69E-AFC)

Specification Description

Backplane Current Load 500 mA @ 5 Vdc (Power supply distance rating of 4)
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 30g operational
50g non-operational
59 from 10 to 150 Hz

Relative Humidity 5% to 95% RH, with no condensation

LED Indicators Module Status, Backplane Transfer Status, Application
Status, Serial Activity

1 Ethernet Application Port 10/100 Mbps, RJ45
Link and Activity LED
Auto crossover (Auto MDIX)
Application ports (Modbus 1 & Modbus 2)
Full hardware handshaking control, providing radio, modem and multi-drop support
App Ports (Modbus 1 & 2) RJ45 (DB-9M with supplied cable)
RS-232, RS-485, RS-422 jumper selectable
RS-232 handshaking configurable
500V optical isolation from backplane
Full hardware handshaking control, providing radio,
modem and multi-drop support

Shipped with Unit RJ45 to DB-9M cables for each port
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25.2 Measurement Compliance Standards

Document Title Published
AGA Report No. 3 Orifice Metering of Natural Gas
Errata (2013)
ﬁgrffepo” No. 3, 4th Edition (Sep
(API MPMS Chapter General Equations and Uncertainty Guidelines godle)d_ on (O
14.3.1) r ition (Oct
e 1990)

Errata (2017)
5th Edition (Mar

2016)
ggrﬁzReport No. 3, Orifice Metering of Natural Gas and Other Related Reaffirmed (Mar
Hydrocarbon Fluids — Concentric Square-edged Orifice 2006
(AP MPMS Chapter ificati d lati : o
14.3.2) Meters, Specifications and Installation Requirements 2nd Printing (Jun
2003)
4th Edition (Apr
2000)
4th Edition (Nov
2013)
o . Reaffirmed (Feb
AGA Report No. 3, Orifice Metering of Natural Gas and Other Related I (
Part 3 Hydrocarbon Fluids — Concentric Square-edged Orifice 2009)
(ANSI/API MPMS i 2nd Printing (Jun
Chapter 14.3.3) Meters, Natural Gas Applications 2003)
3rd Edition (Aug
1992)
Reaffirmed (Mar
2
AGA Report No 3, 30(;)?. tina (J
Part 4 Natural Gas Fluids Measurement — Concentric Square- 2803 rinting (Jun
(API MPMS Chapter  Edged Orifice Meters. Part 4: Background, Development, ond F)> inting (A
14.3.4) Implementation Procedures and Subroutine Documentation 1395)r|n ing (Aug
GPA 8185-92, Part 4 .
( art4) 3rd Edition (Oct
1992)
AGA Report No. 7 Measurement of Natural Gas by Turbine Meters sg(\)lgw (Feb
3rd Edition (Apr
AGA Report No. 8, Thermodynamic Properties of Natural Gas and Related 2017)
Part 1 Gases. DETAIL and GROSS Equations of State 2nd Edition (Nov
1994)
3rd Edition (Jul
. . 2017)
AGA Report No. 9 Measurement of Gas by Multipath Ultrasonic Meters 2nd Edition (Apr
2007)
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Document

Title

Published

API MPMS Chapter 11

Physical Properties Data (Volume Correction Factors)

APl MPMS Chapter
11.1

(ASTM D 1250-04)
(IP 200/04)

Standard Document and API 11.1 VCF Application
Temperature and Pressure Volume Correction Factors for
Generalized Crude Oils, Refined Products, and Lubricating
Oils

Reaffirmed (Aug

2012)

(May 2004)

API MPMS Chapter
11.2

Data File of Chapters 11.2.2 and 11.2.2M

1st Edition (Aug

1984)

API MPMS Chapter
11.2.2

Compressibility Factors for Hydrocarbons: 0.350-0.637
Relative Density (60 °F/60 °F) and -50°F to 140°F Metering
Temperature

Reaffirmed (Sep

2017)

2" Edition (Oct

1986)

API MPMS Chapter
11.2.2M

Compressibility Factors for Hydrocarbons: 350-637 Kilograms

per Cubic Meter Density (15°C) and -46°C to 60°C Metering
Temperature

Reaffirmed (Sep

2017)

1st Edition (Oct

1986)

APl MPMS Chapter
11.2.4

(GPA Technical Paper
27)

Temperature Correction for the Volume of NGL and LPG
Tables 23E, 24E, 53E, 54E, 59E, 60E

Reaffirmed (Oct

2012)

1st Edition (Sep

2007)

APl MPMS Chapter
11.2.5

(GPA Technical Paper
15)

A Simplified Vapor Pressure Correlation for Commercial NGLs

Reaffirmed (Sep

2017)

15t Edition (Sep

2007)

APl MPMS Chapter 12

Calculation of Petroleum Quantities

APl MPMS Chapter
12.2.1

Calculation of Petroleum Quantities Using Dynamic
Measurement Methods and Volumetric Correction Factors.
Part 1: Introduction

Reaffirmed (Mar

2014)

Errata 1 (Jul 2009)
24 Edition (May

1995)

APl MPMS Chapter
12.2.2

Calculation of Petroleum Quantities Using Dynamic
Measurement Methods and Volumetric Correction Factors.
Part 2: Measurement Tickets

Reaffirmed (Feb

2016)

3" Edition (Jun

2003)

APl MPMS Chapter
12.2.3

Calculation of Petroleum Quantities Using Dynamic
Measurement Methods and Volumetric Correction Factors.
Part 3: Proving Reports

Reaffirmed (May

2014)

1st Edition (Oct

1998)

APl MPMS Chapter 14

Natural Gas Fluids Measurement

API MPMS Chapter
14.2
(AGA Report No. 8)

Compressibility Factors of Natural Gas and Other Related
Hydrocarbon Gases

3" Printing (Nov

2003)

2"d Printing (Jul

1994)

24 Edition (Nov

1992)

AP| MPMS Chapter
14.3.1
(AGA Report No. 3,
Part 1)

Orifice Metering of Natural Gas and Other Related
Hydrocarbon Fluids — Concentric, Square-edged Orifice

Meters. Part 1: General Equations and Uncertainty Guidelines

Errata (Jul 2013)
4t Edition (Sep

2012)

3" Edition (Oct

1990)
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Published

Errata (2017)
5t Edition (Mar

API MPMS Chapter 2016)
14.3.2 Natural Gas Fluids Measurement — Concentric, Square-edged Reaffirmed (Mar
(AGA Report No. 3, Orifice Meters. Part 2: Specification and Installation 2006
Part 2) Requirements 2" Printing (Jun
(GPA 8185-00, Part 2) 2003)
4t Edition (Apr
2000)
4t Edition (Nov
APlsl\gPMS Chapter 2013)
14.3. :
Reaffirmed (Feb
%ﬁg?epon No. 3, Natural Gas Fluids Measurement — Concentric, Square-Edged 2009)
(GPA 8185, Part 3) Orifice Meters. Part 3: Natural Gas Applications gnooznntmg (Jun
(ANSI/API 2590-1991, )
Part 3) 31 Edition (Aug
1992)
APl MPMS Chapter '
14.3.4 Natural Gas Fluids Measurement — Concentric Square-Edged zRgggf)lrmed (Mar
(AGA Report No 3, Part Orifice Meters. Part 4: Background, Development, e
; . . 3'd Edition (Nov
3) Implementation Procedures and Subroutine Documentation 1992)
(GPA 8185-92, Part 4)
APl MPMS Chapter . . . . i :
145 P Calculation of Gross Heating Value, Relative Density, zRgﬂf)lrmed.(Feb
: Compressibility and Theoretical Hydrocarbon Liquid Content e e
E)C;;D A Standard 2172- for Natural Gas Mixtures for Custody Transfer goolg)jltlon (Jan

APl MPMS Chapter
14.9
(AGA Report No. 11)

Measurement of Natural Gas by Coriolis Meter

2"d Edition (Feb
2013)

API MPMS Chapter 20

Allocation Measurement of Oil and Natural Gases

APl MPMS Chapter
20.1

Allocation Measurement

Reaffirmed (Oct
2016)
1st Edition (Sep
1993)
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Title

Published

APl MPMS Chapter 21

Flow Measurement Using Electronic Metering
Systems

API MPMS Chapter 21.1
(ANSI/API MPMS Ch. 21.1-2011)
(AGA Report No. 3)

Electronic Gas Measurement

2nd Edition (Feb
2013)

APl MPMS Chapter 21.2

Electronic Liquid Volume Measurement Using
Positive Displacement and Turbine Meters

Reaffirmed (Oct
2016)

1st Edition (Jan
1998)

GPA 2145-16

Table of Physical Properties for Hydrocarbons and
Other Compounds of Interest to the Natural Gas
and Natural Gas Liquid Industries

Revised (2016)
Adopted (1942)

GPA Technical Paper 15
(APl MPMS Chapter 11.2.5)

A Simplified Vapor Pressure Correlation for
Commercial NGLs

Reaffirmed (Sep
2017)

1st Edition (Sep
2007)

GPA Technical Paper 27
(API MPMS Chapter 11.2.4)

Temperature Correction for the Volume of NGL and
LPG Tables 23E, 24E, 53E, 54E, 59E, 60E

Reaffirmed (Oct
2012)
1st Edition (Sep
2007)

GPSA Engineering Data Book

SI

14% Edition (2017)

GPSA Engineering Data Book

FPS

13t Edition (2017)

Measurement of fluid flow by means of pressure

ISO 5167 differential devices inserted in circular cross-section
conduits running full

ISO 5167-1 General principles and requirements (2003)

ISO 5167-2 COrifice plates (2003)

ISO 5167-3 Nozzles and Venturi nozzles (2003)

ISO 5167-4 Venturi tubes (2003)

ISO 5167-5 Cone meters (2016)
Natural Gas — Calculation of calorific values,

ISO 6976 density, relative density and Wobbe indices from (2016)

composition

Please see full listing on the MVI56E-AFC and MVI69E-AFC datasheets at:
www.prosoft-technology.com
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26

26.1

26.2

26.3

Basic Metering According to Meter type

Orifice (Include V-cone): Uses AGA3 (2012) / ISO 5167

Output of the calculation is mass flow rate, which is divided by density to get volume and
then integrated over time for accumulation.

A V-cone meter is like an orifice meter, except that the V-cone is an obstruction in the
center of the pipe while an orifice is an aperture. V-cone calculation differs from orifice
calculation in the following respects:

1 The orifice Beta ratio is actually the square root of the ratio of aperture cross-section
to pipe cross-section hence for the V-cone it is calculated differently from the two
diameters.

2 The V-cone Coefficient of Discharge is entered as configuration and not calculated.
Expansion Factor (Y) is calculated differently.

Pulse: Both Gas and Liquid

Gross Volume is (pulses) / (K-factor) * (meter factor), according to API MPMS Ch 12.2
(1981, 1995). Output of the standard calculation is volume flow increment, which is then
multiplied by density to get mass increment. Flow rate is calculated in parallel to flow
increment by applying to (pulse frequency) process input the same calculation as is
applied to (pulses); this technique is employed instead of flow increment differentiation
because the pulse frequency available from the counter card in the processor is not
subject to variations of timing caused by scheduling delays in processor backplane
transfer and in the firmware of the module, thus yielding a smoother flow rate.

Correction Factors According to Product Phase

26.3.1 Gas

Compressibility is calculated according to the Detail Characterization Method of AGA8
(1994). Gas density is a byproduct of this calculation. Essential input for this calculation
is molar analysis. The compressibility Z is a factor in the gas equation PV=ZNRT, which
is the rule by which gas volumes are corrected to reference conditions.

26.3.2 Liquid

Temperature and pressure correction factors are calculated according to APl MPMS Ch
11 and applied according to the rules given in MPMS Ch 12. Essential input for this
calculation is Liquid Product Density at either standard or flowing conditions.
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26.4 Gas Pulse Measurement

The standard applied is AGA7, which is merely a combination of the Pulse: Both Gas
and Liquid (page 214) and the gas law (PV=ZNRT) which includes compressibility. It
also specifies calculation of some intermediate factors, which are now idiosyncratic and
vestigial, having been imported from an earlier AGA3 (1985 and before) which used the
"factor" method to calculate gas flow and which has been superseded by the completely
overhauled 1990/1992 AGA3 and now 2013 edition.

26.5 Water Content of Liquids

The handling of water content in crude and NGL products depends upon whether an
"emulsion" Product Group is chosen.

For emulsions, water content is removed from the mixture according to the calculations
of API MPMS Chapter 20.1 before calculating and applying correction factors. In this
case the volumetric quantity intermediate between "Gross" and "Net" is "Gross Clean
Qil", which is the hydrocarbon component of the mixture at flowing conditions. This
method is recommended for mixtures containing more than 5% water.

For non-emulsions, water content is removed from the mixture according to the rules of
APl MPMS Chapter 12.2 after calculating and applying correction factors. In this case
the volumetric quantity intermediate between "Gross" and "Net" is "Gross Standard",
which is the entire mixture including its water content corrected to standard conditions
under the assumption that it is pure hydrocarbon. Because the presence of water skews
the correction calculations, this method should be used only when the water content is
very low.

26.6 Non-Standard Reference Conditions

For both liquids and gases, the AFC modules permit a range of reference conditions for
volume measurement which may vary from the API/AGA standard of 15°C/101.325kPaa
(SI) or 60°F/14.696psia (US) (US pressure base for gases is 14.73psia). The allowed
ranges for Sl units are temperature between 0°C and 25°C and pressure between
50kPaa and 110kPaa, with the allowed ranges for US units approximately equivalent.

For gases, this flexibility of reference conditions is handled automatically by the
implementation of the AGA 8 (1994) standard for compressibility Z together with the
"real" gas law PV=ZNRT.

For liquids, correction factors for non-standard reference conditions are calculated
according to the 2004 edition of APl MPMS Chapter 11.1, except for the "NGL" product
groups for which the CTL and density calculations of GPA TP-27 are extended with the
CPL calculations of (old) MPMS Chapter 11.2 in a manner analogous to that of the 2004
Chapter 11.1. In all cases, the density input to these calculations is the density at
standard API base conditions.

26.7 Archiving and Event Log

Accumulation and data recording for gas-phase archives conform to the requirements of
APl MPMS Ch 21.1 (2013). Liquid-phase archives conform to APl MPMS Ch 21.2.
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26.8 Liquid Correction Factor Details

Correction factors for most liquids are calculated according to the 2004 edition of API
MPMS Chapter 11.1, enhanced with additional CPL calculations if required in order to
allow selection of a non-standard base (reference) pressure. For lighter liquids (NGLs
and LPGs), to which the 2004 Chapter 11.1 does not apply, the CTL and density
correction calculations of GPA TP-27 are enhanced with the incorporation of the CPL
calculations of MPMS Chapters 11.2.1 and 11.2.2 in a manner analogous to the method
of the 2004 Chapter 11.1, to permit density correction to account for the effect of
pressure and to yield the combined correction factor CTPL. For all liquids the option is
available to use the vapor pressure correlation of GPA MPMS11.2.5 September 2007.

26.9 Compressibility Factor F

(According to MPMS Ch 11.2 (US) or 11.2M (SI) 1986)

e Vapor pressure correlation according to GPA MPMS11.2.5 September 2007.

e Pressure Correction Factor (CPL) is calculated from F and pressure above
equilibrium according to MPMS ch12.2 1995, where "atmospheric pressure" is read
as "base pressure" and "gage pressure” is read as "pressure above base". The
module considers:

Pressure process input + barometric pressure = absolute pressure
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27

27.1

27.2

27.3

Configurable Archive Registers

The following table shows the possible registers that can be included in the archive
definition. Use the INSERT and REMOVE buttons on the Archive Configuration dialog box
to customize the list of registers for each meter archive.

For a complete listing of configurable archive registers, please refer to the archive
configuration functions.

Archive Data Format

There are 3 columns associated with each archive data:
Column Description

Ofs Shows the offset location of the data in each archive. The maximum offset value
will depend on the Record Size value you configured.
If the value has a "+" suffix (for example 0+) it means that the data is a 32-bit
quantity that occupies 2 words of data.

Reg Shows the Primary Modbus Slave Address of the data. This is a meter-relative
address. For example: a Reg value of 890+ for meter 1 would be equivalent to
Modbus addresses 8890 and 8891.

Description Data Description.

Timestamp Date and Time Format

The date and time format used in the archives is stored as a Unix Timestamp of number
of seconds since 1970-01-01, as a 32-bit integer.

Pre-defined Header

These archive areas are included in the default archive data, and cannot be reconfigured
by the user.

Start End Data Format Type Description
Offset Offs et

0 1 Timestamp Snapshot Closing timestamp of archive

Additional areas are also included in the default archive data, according to the meter
type and product group associated with the meter.
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28

28.1

Archive Configuration

Archive Overview

An archive is a set of data that records relevant process values that occurred during a
certain period of time (per meter channel). The archives are, by default, automatically
generated by the module and no further action is required.

&‘} Archive Options RS

0 Period-select, hourly
1 Archive upon period end
2

Archive upon event

-
-
o
-
-
-
-
-

[Thiz iz the "Haourly" file]

LCancel ‘ Ok |

The process values can include:

Net flow rate (average)

Total accumulator

Temperature (average)

Alarms occurred during the period

The process values will depend on the meter type and product group as listed later in
this section.

Each archive contains two values that exhibits the period of time about that archive:

e Opening timestamp = Starting date and time for archive
¢ Closing timestamp = Ending date and time for archive
The example described in this chapter is of the default archive configuration as is

present for a newly allocated meter. The firmware and EAFC Manager allow the default
configuration to be changed. Refer to “Editing the Archive Structure”.
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28.2 Archive Generation

28.3

28.4

The archives can be generated during one of the following situations:

e Upon period end
e Upon event
e Upon processor command

Using EAFC Manager (METER CONFIGURATION > ARCHIVE CONFIG > OPTIONS), you can
configure when archives are generated; upon period end and/or event. By default, the
archives are generated upon period end and event.

If the archive is configured to be created upon period end, it will be periodically (daily or
hourly) generated at the time configured by the End-of-day minute and End-of-hour
minute parameters (PROJECT > SITE CONFIGURATION) or by those parameters of meter
configuration if enabled.

If the archive is configured to be created upon event, it will be generated every time an
event occurs. For example, if an operator changes the orifice diameter for Meter 1, the
module would automatically generate a new archive to save the data to this point. Refer
to the Events section for more information about events.

Note: Changing a meter type, product group, system of units, or primary input parameter will erase all
archives for that meter.

Archive Types

The module supports two types of archives: hourly archives and daily archives.

Archive Period Period End Number of 100-Word
Type Archives Stored Locally
Hourly 60 minutes (1 hour) Set by End-of-Hour Minute 14

parameter
Daily 1440 minutes (1 day) Set by End-of-Day Minute 10

parameter

The Period End parameters must be set using EAFC Manager (Site Configuration and/or
Meter Configuration) The default value is zero for both archive types which means that:

o Daily Archives are generated every day at midnight (00:00)

e Hourly Archives are generated every hour on the hour (1:00, 2:00, 3:00, 4:00)
For example, if the parameters are configured as follows:

End-of-day minute = 480

The daily archives would be created every day at 08:00.

End-of-hour minute = 30

The hourly archives would be created every hour at 1:30, 2:30, 3:30, 4:30, and so on.

Archive Order

An important concept regarding this topic is the archive order. Understanding this simple
concept is essential when reading archive data (through the backplane or Modbus
Master). Each archive has a number (its "age") that labels its position in the archive
gueue. The following table shows the archive numbering scheme (both daily and hourly
archives):
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Archive Age Register Types Description
0 Input Register Current archive
Selected Holding Register Selected archive

The archive 0 is the current archive. Because its period has not been concluded its
closing timestamp and values (such as accumulator, average temperature, etc...) will be
continuously updated. After the period is over (or an event occurs depending on the
archive configuration) the data in archive 0 will be saved as the "new" archive 1. The
data in the "old" archive 1 will be saved as the new archive 2 and so forth.

The current archive is stored in the primary slave’s input register bank and is directly
accessible with a Modbus Read command. Recent past archives are stored locally in
non-volatile memory; however, they are not directly addressable by Modbus, but must

be fetched using the same method as is used for fetching extended archives. See
Section 16.8.

The following illustration shows an example for hourly archives:

Archive 0

OT=09:0000 02032004
CT=095059 02032004

The closing imesamp and the

: - archive data are cons@antly being
Archive DaE ¥ Fﬂ_ﬂﬂ_ﬂ__ﬂf updated!
HI% |5 THE
CURRENT ARCHIWE) 09:59:59
Archive 1 Archive? | Archive 3 Archive 4

OT=0800:00 02032004
CT=09:00:00 02032004

OT=0700:00 02032004
CT=08 00:00 02032004

OT=06:0000 02032004
CT=0700:00 02032004

OT=0500:00 02032004
CT=06:00:00 02032004

FArchive Data bl

Frchive Data B

FAechive Data U

Frchive Oata O

Where:
OT = Opening Time Stamp (if mapped)
CT = Closing Time Stamp

The previous figure shows an example where the hourly archives are configured to be
generated upon period-end at the minute "0" (1:00, 2:00, 3:00, etc...). Therefore, at
09:59:59 the archive 0 (current archive) is just about to be saved as the "new" archive 1.
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28.5

Archive O

OT=10:00:00 02/03/2004
CT=10:00:00 02/03/2004

Archive Data F

When the clock changes to 10:00:00 the following illustration shows how the latest four
archives are modified:

(THIS IS THE
CURRENT ARCHIVE

) 10:00:00
Archive 1 ? & - Archive 2 & - Archive 3 & - Archive 4

OT=09:00:00 02/03/2004
CT=10:00:00 02/03/2004

OT=08:00:00 02/03/2004
CT=09:00:00 02/03/2004

OT=07:00:00 02/03/2004
CT=08:00:00 02/03/2004

OT=06:00:00 02/03/2004
CT=07:00:00 02/03/2004

Archive Data Y

Archive Data M

Archive Data B

Archive Data U

Where:
OT = Opening Time Stamp (if mapped)
CT = Closing Time Stamp

Archive Options

i{{:' Archive Options

=X

-
2
v
-
-
-
-
-

Feriod-select, hourly
Archive upon period end

Archive upon event

[This is the "Hourl" file)

The module also allows you to configure whether the archives should be automatically
generated upon period end and/or event. EAFC Manager supports this feature through
the archive options window as shown in the following example:

Note: Access Archive Options from the Archive Configuration page by clicking on the OPTIONS button.

By default, the module is configured to generate archives upon period end and event.
The module is not configured by default to reset the resettable accumulators upon period
end or event. To do so, go to the Resettable Accumulator Select dialog and then click
the OPTIONS button.
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28.6 Archive Locations

Click the MobBUS ADDRESSES button on the Archive Configuration dialog box to learn
how to fetch an archive record of a specific age (procedure and Modbus location), and
even the actual Modbus address of a specific file archived datum point (if you have
highlighted the item in the archive record template).

The following table shows the current archive (Archive 0) location in the Primary Modbus
Slave for each of the 16 meters. These addresses refer to the input register bank.

Archive 0 - Current Archives

Meter Start Daily Archive End Daily Archive Start Hourly Archive End Hourly Archive
(Input Registers) (Input Registers) (Input Registers) (Input Registers)

1 600 699 700 799

2 1600 1699 1700 1799

3 2600 2699 2700 2799

4 3600 3699 3700 3799

5 4600 4699 4700 4799

6 5600 5699 5700 5799

7 6600 6699 6700 6799

8 7600 7699 7700 7799

9 8600 8699 8700 8799

10 9600 9699 9700 9799

1 10600 10699 10700 10799

12 11600 11699 11700 11799

13 12600 12699 12700 12799

14 13600 13699 13700 13799

15 14600 14699 14700 14799

16 15600 15699 15700 15799

Refer to the Modbus Dictionary dialog box for the current archive addressing.
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28.7 Editing the Archive Structure

For advanced applications, you can edit the archive contents, the record size, the order
of the registers in the archive, and the archive accumulator quantity.

The Archive Configuration window (METER CONFIGURATION > ARCHIVE CONFIG) allows
you to fully configure the meter archive (daily or hourly). The data to be inserted in the
archive must be copied from the Dictionary Section on the right half of the window.

%‘E' Archive Configuration 2
Configuration, Meter 1 Dictionary
Daily T Harly Select Dictionary Section
|an =l
Recaord Size 00 - Options | Accumulator Select |
Feg| Description -
Extended File Size 1440 | Modbus Addresses | <Emplyr
— H-700+ | Molar fraction, component 1 [C1)
Qfs Feg DES_C”P“_D'” o H-702 +| Molar fraction, component 2 [N2]
0+ Closing timestamp H-704+ | Molar fraction, component 3 [C0 2]
2 |1-811 | Special archivable items, daily, cumulative meter activ

H-70&+ | Molar fraction, component 4 [CZ2]
H-7 08+ | Molar fraction, component 5 [C3]
H-710+ | Molar fraction, component § (H20]
H-712+ | Molar fraction, component 7 [H25]
H-7 14+ | Molar fraction, component § (H2)
H-71&+ | Molar fraction, component 3 [CO)
H-718+ | Molar fraction, component 10 [(02)
H-720+ | Molar fraction, component 11 (IC4)
H-722+ | Malar fraction, component 12 [NC4]
H-72 4+ | Molar fraction, component 13 [IC5)
H-72 &+ | Molar fraction, component 14 [NC5]
H-72 8+ | Molar fraction, component 15 [CE]
H-720+ | Molar fraction, component 16 [C7]
H-722+ | Molar fraction, component 17 [C8]
H-73 4+ Mnlar fractinn momnnnent 18 (091

4

[eiin |

3 |I-812 | Special archivable items. daily, meter status and activ
4+| I-856+| Special archivable items. daily, flowing period [seconc
B+| I-85 4+ | Special archivable items, daily, period duration [secon

8+[ I-250+| Accurulatar, archive period, daily, totalizer [net] (MCF

10+| I-252 +| Accurulatar, archive period, daily, residue [net] [MCF
12+ I- 20+ | Meter alarms

14+ I- 7&+|Process input, scaled float, pulse frequency Hz)
16+ I- 72+|Process input, scaled float, temperature [F)

18+ I- 50+|Process input, scaled float, pressure [psig)

20+| I-130+| Relative density at reference

22+ I-12 4+ | AGA 8, Compressibility at reference

24+ I-132+| AGA 8, Compressibility, fowing

26+ I-140+| AGA 8, Supercompressibility, Fpw

28+| I-102 +| K-factor [pul/MCF)

30+| I-104+ | Meter factar

4 (2

Default | |

0K LCancel

The module reserves 1060 words for daily archives and 1440 words for hourly archives
per meter run in local non-volatile memory of the module. Because the default
configuration sets the record size for 100 words, it means that the maximum (default)
number of archives per meter channel stored in local memory is 10 for daily and 14
hourly records.

The “extended file size” parameter is used to alert the module to store additional records
to the flash card on the module. The default value of 35 for daily, and 840 for hourly
records provides data storage for 35 days of daily records, and 35 days of hourly
records. If it is desired to extend the data storage of the module, “extended file size” can
be increased to a maximum of 1440 records for both daily and hourly data. This will give
a total of just under 4 years of daily records (3.94), and up to 60 days of hourly data.

You may also configure the accumulator type for each archive. You must configure one
of the following options:

Mass

Energy (Gas product only)

Net Volume

Gross Volume

Gross Standard

Water Volume (Liquid product only)
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28.7.1 User-Specified Archivables

The AFC modules support a Modbus dictionary section called User-specified archivables
(Musr/11). Writing to these registers do not trigger events. These points are useful only
when mapped to an archive record and writing to user-defined fields requires that an
operator privilege map must have Logging bit (17) set.

& Archive Configuration =
Configuration, Meter 1 Dictionary
Daily T Harly Select Dictionary Section
[0 =l
Recaord Size 00 - Options | Accumulator Select |
Reg| Description o
Extended File Size 1440 | Maodbus Addresses | <emphy:
H-700+ | Molar fraction, component 1 [C1]
Ofz Reg| Description - H-702 +| Molar fraction, component 2 [M2]
O+ Clasing timestamp H=704+ | Molar fraction, component 3 [C0Z2]
2 [I-811 |Special archivable iterns, daily. cumnulative meter activ H-7 06+ | Malar fraction, component 4 [C2)
3 [I-812 |Special aichivable iterns, daily, meter status and activ H-7 0+ | Molar fraction, component 5 [C3)
4+| I-856+| Special archivable iterrs, daily. flowing period [secon: H-7 10+ | Malar fraction_ companent B [H20]
B+| T-85 4+ | Special archivable items, daily. period duration [secon H-712 + | Molar fraction, component 7 (H25)
8+[I-350+| Accurnulator, archive period, daiy, totalizer [het] [MCF H-7 14+ | Molar fraction, component 8 [H2)
10+| T-352 +| Accumulatar, archive period, daily, residue [net] [MCF H-7 16+ | Molar fraction, component 9 (C0)
12+4|I- 30+|Meter slams H-7 18+ | bolar fraction. component 10 (02)
14+|I- 76+|Process input, scaled float, pulse frequency [Hz) H-72 0+ | Malar fraction, companent 11 [1C4)
16+| I- 7&+|Process input, scaled float, temperature [°F) H-72 2+ | Molar fraction, component 12 [NC4)
18+|I- 50+| Process input. scaled float. pressure [psig) H-72 4+ | Molar fraction, component 13 [IC5)
20+| I-130+| Relative density at reference H-72 &+ Malar fraction, component 14 [MCH)
22+|I-12 4+| AGA B, Compressibility at reference H-72 8+ | Molar fraction, component 15 [CE)
24+|I-132 +| AGA 8, Compressibiliy, flowing H-720+ | Malar fraction, component 16 [C7)
26+| I-140+| AGA B, Supercompressibility, Fpy H-722+ | Molar fraction, component 17 [C8)
28+ | T-102 +| K-factor [pul/MEF) H=73 4+ Mnlar frartinn somnnnent TR A1 =
30+| 104+ | Meter factor L ! L
P —— — -
| | Default | | oK LCancel

1 Open the Archive Configuration window.

2 From the Dictionary section, select METER USER-SPECIFIED ARCHIVABLES. This
displays the register addresses available for user-defined archives for the selected
meter.

Dictionary
electDictinnan: Section

@eter User-Specified Archivables D

Reg|Description

s Addresses <ermpty>
-780+|User-specified archivable flow-averaged float #1

H-78

H-782+|User-specified archivable flow-averaged float #2
H-784+|lser-specified archivahle flow-averaged float #3
H-786+|User-specified archivable flow-averaged float #4
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3 Highlight one of the Meter User-Specified Archivables.

i&- Archive Configuration . .
Configuration, Meter 1 Dictionary
Daily T Hourly Select Dictionary Section
Meter User-Specified Archivables
Record Size mg - Options | Accurnulator Select |
Reg|Description
Extended File Size Modbus Addresses <emphy>
L H-780+!llza-

Ofs Req|Description - H-782+|User-specified archivable flow-averaged float #2
12+ I- 30+ |Meter alarms H-784+|User-specified archivable flow-averaged flost #3
14+| I- 76+|Process input, scaled float, differential pressure (kPa) H-786+|User-specified archivable flow-averaged float #4
16+| I- 78+|Process input, scaled float, temperature (')
18+| I- 80+|Process input scaled float pressure (kPag) 3
20+| I-130+|Relative density at reference
22+ I-124+|AGA B, Compressibility at reference
24+| I-132+|AGA B, Comprassibility. flowing

26+| I-140+ AGA B, Supercompressibility, Fow

4 From the Configuration, Meter 1 side (left), scroll through the list to locate two
available empty Modbus register locations.

% Archive Configuration . &J

Configuration. Meter 1 Dictionary
Daily T Select Dictionary Section
Meter User-Specified Archivables j

Recard Size i - Options | Accumulator Select |
Reg| Description

Extended File Size Mocdbus Addresses <empty>

H-780+| User-specified archivable flow-averaged flost #1
Ofs RFeg|Description - H-782+| User-specified archivable flow-averaged flost #2
12+| I- 30+|Meteralarms H-784+| Userspecified archivable flow-averaged float #3
14+| I- 76+|Process input scaled float. differential pressure (kPa) H-786+| User-specified archivable flow-averaged flost#4

16+ I- 78+|Process input scaled float temperature ("C)
18+ I- 80+|Process input scaled float pressure (kPao) E
20+| I-130+|Relative density at reference
22+| I-124+|AGA 8. Camprassihility at reference
24+| I-132+|AGA 8. Camprassihility, flawing
26+| I-140+|AGA 8. Supercampressibility, Fpw
28+| I-160+|AGA 3. Pressure extension
30+| I-180+|AGA 3. Coefiicient of discharge, Cd
32+| I-178+|AGA 3. Expansion factar, v’

4 <available>
Se_ available
36+ I-  4+|Special-archivable NR accumulator, current, mass (ke
38+ I-902+|Special-archivable NR accumulator, hourly, opening. |
40+| I-  6+|Special-archivable NR accumulator, current, energy [
42+| I-904+|Special-archivable NR accumulator, hourly, opening.
44+ I- &+|Specia-archivable NR accumulator, current, net (m3)  — 4| [
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5 Click on the first available location.

i& Archive Configuration . .
Configuration, Meter 1 Dictionary
Daily T Haurly Select Dictionary Section
|Meter User-Specified Archivables ﬂ
Record Size o0 - Options ‘ Agcumulatar Select ‘
Reg|Description
Extended File Size Modhbus Addresses <empty>
H-780+|User-specified archivable flow-averaged float #1
Ofs Reg|Description = H-782+|Userspecified archivable flow-averaged float #2
12+ I- 30+|Meter alarms H-784+|Userspecified archivable flow-averaged float #3
14+| I- 76+|Process input, scaled float, differential pressure (kPa) H-786+|Userspecified archivable flow-averaged float #4
16+| I- 78+|Process input, scaled float temperature [C)
18+ I- 80+|Process input scaled float pressure (kPag) E
20+| I-130+|Relative density af reference
22+| I-124+|AGA B, Compressibility st reference
24+| I-132+|AGA B Compressibility, flowing
26+ I-140+|AGA B Supercompressibility, Fpv
28+ I-160+|AGA 3, Pressure extension
30+ I-180+|AGA 3 Coefficient of discharge, Cd
32+ I-178+|AGA 3 Expansion factor, Y
<Ll <avallahle> _—
35 <awailahle>
36+| I- 4+|Special-archivable NR accumulator, current mass (ke
38+ I-902+|Special-archivable NR accumulator, hourly, opening, |
40+| I- 6+|Special-archivable NR accumulator, current, energy (0
42+| I-904+|Special-archivable NR accumulator, hourly, opening.
44+| I- 8&+|Special-archivable NR accumulator, current, net(m3) - 4| b
P ST o 3
Move Up | Move Down Remove ltem = OK. Cancel

6 Click the INSERT ITEM button. This moves the Dictionary selection to the archive area.

;&‘ Archive Configuration

Configuration. Meter 1

Daily T

100 -

Fecord Size

Options

Hourly

| Accumulator Select

Extended File Size 840

Modbus Addresses

Ofs Reg|Description

12+ I- 30+|heter alarms

14+ I- 76+

Process input, scaled float, differential pressure (kPa)

16+ I- 78+

Process input scaled float termperature ('C)

18+ I- 80+

Process input, scaled float, pressure (kPag)

I-130+

Relative density at reference

I-124+  AGA 8, Compressibility at reference

T-132+| AGA 8, Compressibility, flowing

I-140+|AGA B, SBupercompressibility, Fpv

I-160+|AGA 3, Pressure extension

T-180+|AGA 3, Coefficient of discharge, Cd

2l T-178+ A,

Expansionfactar,

H-780+

Userspecified archivable flow-sveraged float#1

7 Click OK.

=

i

T AT i e e N P A e, et Frees (R

I-

902+

Special-archivable NF accumulator, hourly, opening, |

I-

6+

Special-archivable NR accumulator, current. energy (0

I-

904+

Special-archivable MR accumulator, hourly, opening.

I-

8+

Special-archivable MR accumulator, current, net (m3)

I-

906+

Special-archivable MR accurulator, hourly, opening. |
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28.7.2 MASC Default Archive Configuration

If you choose to enable mass allocation shrinkage calculations (MASC), EAFC Manager
will give you the option to reinitialize the archive configuration files to the MASC default
archive configuration, as explained in section 29.2. If you choose to do so, the following
data points will be added to the daily and hourly default archive configuration:

Offset Register Description

70+ [- 1906+ EOS oil density at standard conditions corrected

72+ [- 1908+ EOS NGL density at standard conditions corrected

74+ I- 1892+ EOS gas-oil ratio, standard

76+ I- 1932+ Flash gas separator meter volume rolling average accumulation

78+ I- 1664+ MASC accumulators, previous day, oil, volume, collapsed (bbl)

80+ I- 1670+ MASC accumulators, previous day, NGL, volume, collapsed (bbl)
82+ I- 1676+ MASC accumulators, previous day, flash gas, volume, collapsed (bbl)

The MASC items would appear as follows in the daily archive configuration:
B

Configuration, Meter 2

Daily T Hourly
Record Size 00 - Options Accurnulator Select |
Extended File Size 1440 | Modbus Addresses |
Ofs Reg| Description ~
G0+|I- 236+|AP| 2540, Yapor pressure, abzolute [psia)
E2 < available:
63 < available:

Gd+[H- 780+|Uszer-zpeciied archivable flow-averaged float #1

GE+|H- 782+|User-speciied archivable flow-averaged float #2

G8+|H- 784+ User-zpecified archivable flow-averaged float #3
70+|I-1206+|EQS oil density at standard conditions conected
72+|I-1208+|EQS NGL density at standard conditions corected
74+|I-1822+|EQNS gaz-oil ratio, standard

7E+|I-1232+|Flazh gas separator meter volume rolling average accurmulation
78+|I-1664+| MASC accumulators, previous day, oil, volume, collapsed [bbl)

B0+ [I-1670+| MASC accumulators, previous day. MGL. volume, collapzed [bbl)
B2+|I-167 6+| MASC accumulators, previous day, flash gas. volume, collapzed [bhl)

ad < avallable>

25 < available:

=15 < available:

?3 <ava!!a!:u!e> >
£ >
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The MASC items would appear as follows in the hourly archive configuration:

ke

Configuration, Meter 2

Daily |

Fecord Size

100 =

Extended File Size 1440

Opticons
|

Hourly

Accuniulatar S elect |

tiodbus Addresses |

Oz

Feq

Description

L.

B0+

I- 236+

AP 2540, Wapor prezzure, abzolute [paia)

£2

< available>

B3

<availablex

B+

H- 780+

Uzer-zpecif

ied archivable flow-averaged float #1

BB+

H- 782+

U zer-zpecif

ied archivable flow-averaged float 2

G5+

H- 734+

Ul zer-zpecif

ied archivable flow-averaged foat #3

7+

I-1306+

E0S oil density at gtandard conditionsz conmected

2+

I-12308+

E0S MGL density at standard conditions comected

T+

I-1892+

EOS gas-oi

| ratio, standard

VE+

I-1932+

Flazh gaz separator meter volume rolling average accumulation

7o+

I-1664+

WMASC accumulators, previous day, oil, wolume, collapzed [bbl)

a0+

I-1670+

Ma5C accumulators, previous day, NGL, volume, collapsed [bbl)

a2+

I-1676+

MASC accumulatars, previous day, flash gas, volurme, collapsed (bl

o4

avallable:

85

< available:

=L

<availablex

87

< available:

£

For more information see section 29, “Mass Allocation Shrinkage Calculation (MASC).”

28.8 Retrieving Archives

The module implements an easy way to retrieve archives from the Modbus database. To
learn how to retrieve archives, click ARCHIVE CONFIG on the Meter Configuration dialog
box, and then click MODBUS ADDRESSES.

For each archive file the module reserves a block of 100 Holding registers to hold the

Selected Archive, as listed in the following table:

Meter Daily Archive Start Daily Archive End Hourly Archive Start  Hourly Archive End
(Holding Register) (Holding Register) (Holding Register) (Holding Register)

1 8800 8899 8900 8999

2 9800 9899 9900 9999

3 10800 10899 10900 10999

4 11800 11899 11900 11999

5 12800 12899 12900 12999

6 13800 13899 13900 13999

7 14800 14899 14900 14999

8 15800 15899 15900 15999

9 16800 16899 16900 16999

10 17800 17899 17900 17999

1 18800 18899 18900 18999

12 19800 19899 18900 18999

13 20800 20899 20900 20999
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Meter Daily Archive Start  Daily Archive End Hourly Archive Start  Hourly Archive End
(Holding Register) (Holding Register) (Holding Register) (Holding Register)
14 21800 21899 21900 21999
15 22800 22899 22900 22999
16 23800 23899 23900 23999

The Selected Archive is continuously maintained to be a copy of the archive record
having the age given in the corresponding "Archive Select" holding register, as listed in
the following table. This means that the Selected Archive changes whenever either (a)
the age in the Open Archive Select register is changed or (b) when the posting of a new
archive causes the ages of all archives to be increased by 1.

Meter Open Daily Archive Select Address Open Hourly Archive Select Address
1 8006 8007
2 9006 9007
3 10006 10007
4 11006 11007
5 12006 12007
6 13006 13007
7 14006 14007
8 15006 15007
9 16006 16007
10 17006 17007
11 18006 18007
12 19006 19007
13 20006 20007
14 21006 21007
15 22006 22007
16 23006 23007
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28.9

Use the following procedure to retrieve archives:
1 Write the desired archive age to the correct Archive Select register.

2 Read the archive data from the holding register address for the desired meter
number and archive type (daily or hourly).

Example:

To read Meter 2 Hourly Archive Number 277:

1 Write a value of ‘277’ to Modbus Holding Register 9007.

2 Read the archive record data starting at holding register 9900.

Archive Reports

Use the Meter Archive in EAFC Manager to generate an archive report or print it to a
local printer. You can also save the archive report in two formats:

o Text

¢ Comma Separated
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A report saved in text format (.log) contains a complete archive description. The

following illustration shows an example of a text format report.

AFC-5&(1e) [z.02] Daily Archiwe
Site HName:

Project:

File: “hgZ

MWI Flow Station

AFC
$YAFC-SE(16)

Date:

4,18 /2004 2123152 AM

Meter 1é:

Tag

Archive

Closing timestamp

Flowing period, fraction e-4

Cumulatiwve meter alarms

cumulatiwve site status

Ewent Number of Tast-written ewent

Flowing period, seconds

Opening timestamp

Accumulator, archive period, daily, totalizer ([(m3)
Accumulator, archive period, daily, residue (m3)
Flow rate, net (m3/h)

Frocess input, scaled float, temperature ([(*C)
Frocess input, scaled float, pressure (kFag)
Frocess input, scaled float, dif prs / flow rate / freqg (kra)

Relatiwve density at reference
Compressibilicy at reference
Compressibility, flowing
Supercompressibility, Fpw
Wwelocity of approach factor
Expansion factor

Coefficient of discharge

edx

Temperature input out of range
Fressure input out of range
0ifferential pressure input out of range
Flowing density input out of range
water content input out of range
Differential pressure low

ACcumul ator owerTlow

Orifice characterization error
Analysis total zero

Analysis total not normalized
Compressibility calculation error
AFPI calc error - density correction
API calc error - Ctl

APT calc error - wapour pressure
AFI calc error - Cpl

Meter was enabled

Backplane communication fault
Measurement configuration changed
POWEr Up

AGA &,
AGA B,
AGA S,
BGA G,
AGA 3,
AGA 3,

AGA 3,
<not us
Alarm Bits
bit o

bit 1

bit 2

bit 2

bit 4

bit &

bit 7

bit =

bit =

bit 10
bit 11
bit 12
bit 12
bit 14
bit 18
Status EBits
bit 11
bit 12
bit 12
bit 14
bit 1t

Cold start

Mo
22

1

2004-04-17.01:43:42
1

oo
oo
1&
1é

ooh
h
u]

2004-04-17,01:43:2¢
u]

0.4545103
101.4091
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Saving the archive report in comma-separated (.csv) format allows it to be imported to
an Excel® spreadsheet. The following example shows a portion of the .CSV report
imported into Excel:

1
2
3
4
5
B

]

g
9

-~

10
11
12

A
AFC-71(8) [2.02] Daily Archive

Date:

Site Name:
Project:
Meter 2:
Tag

Archive

Closing timestamp

Flowing period, fraction e-4

Cumulative meter alarms

Cumulative site status

Event Number of last-written event

Flowing period, seconds

Opening timestamp

Accumulator, archive period, daily, totalizer (m3)
Accumulator, archive period, daily, residue (m3)
Flow rate, net (m3/h)

Process input, scaled float, temperature {(°C)
Process input, scaled float, pressure (kPag)
Process input, scaled float, dif prs / flow rate / freq (kPa)
Process input, scaled float, flowing density (kg/m3)
APl 2540, Density at reference (kg/m3)

APl 2540, Temperature correction factor, CTL

APl 2540, Pressure correction factor, CPL

AGA 3, Velocity of approach factor

AGA 3, Expansion factor

AGA 3, Coefficient of discharge

B

3/30/2004 11:21
M\V1 Flow Station
AFC

MO01

Current

2004-03-30.08:36:54
1
0o0zh
00h
474

31014
2004-03-30.00:00:00
7

0.3965147
0857220
49.99487

1

11.00041

700.3123

7303

0.9592

0.9999

1

0.9999

0.5964

1

2004-03-30.00:00:00
1

000zh

00h

474

86400
2004-03-29.00:00:00
20

0.6051551
0.8571935
50.03679

1

11.00247

TO0.6372

7307

0.9596

1.0001

1.0003

1.0001

0.5966

2

2004-03-29.00:00:00

1
0002h
00h
474
86400

2004-03-28.00:00:00

20
06052574
0.8571963

50.03685
1
11.002449
T00.6348
Tang
0.9596
1.0001
1.0003
1.0001
0.5966
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28.10 Meter Archive

The Meter Archive dialog box opens when you choose ON-LINE > ARCHIVE.

The module can archive data for each meter channel. The archives are periodically
generated according to the period end defined in the Site Configuration.

There are hourly archives and daily archives. The daily archives are stored as:
Archive 0 = Current archive

Archive 1 = Archive created yesterday

Archive 2 = Archive created 2 days ago

Archive 3 = Archive created 3 days ago

Etc...

§'~ Meter Archive

Site Name [AlphaCTB | Project [MVIS6E-AFCI|

Meter Tag }Sepm_ﬁas Asset Tag IFT—IJI 01 \

Select Meter Select A
‘7Mete| “ ’75 Daily " Hourly Ages:

Description \ Age
Closing
Special archivable items, daily, cumulative meter active streams
Special archivable items, daily, meter status and active stream
Special archivable items, daily, flowing period (seconds)
Special archivable items, daily, period duration (seconds]
Accumulator, archive period, daily, totalizer [net) (MCF)
Accumulator, archive period, daily, residue [net) (MCF)

Meter alarms

Process input, scaled float, differential pressure (inH20)
Process input, scaled float, temperature (°F)

Process input, scaled float, pressure (psia)

Relative density at reference

AGA 8, Compressibility at reference

AGA 8, Compressibility, flowing

AGA 8, Superc bility, Fpyv

AGA 3, Pressure extension

AGA 3, Coefficient of discharge, Cd

AGA 3, Expansion factor, Y

C-prime

Special-archivable NR accumulator, current, mass (Ib)

s |

Current 1 2 -~

0 = [ 2 CRE
Daily file: 0 current, 1to 10 local, 11 to 4

| Remove

B extended.

iAdd the selected archives to the grid. After the reading is completed, scroll the grid to view them. ‘

Clear Log Print Plot

Connect l Upd Current UpdaleAIl|

Parameter

Description

Select Meter

Select the meter number

Select Archives

Select the archive type

Ages Select the first archive to be added or removed

To Select the last archive to be added or removed

Add Add the selected archives to the grid, fetching as necessary
Remove Remove the selected archives from the grid

Connect Connect to the module, if necessary

Upd Current Update the current archive

Update All Update all archives in the grid

Clear Clear the grid

Log Create a log file containing the archived data

Print Print the archives to the local printer

Plot Display a plot of two datum points from archives in the grid
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The following shows an example of an archive report generated by EAFC Manager:

EAFC-56(16,4) [4.00] Daily Archive

Site Name: AFC Flow Station
Project: MVISOE-AFC

Date:

File: C:\USERS\BILL'DESKTOP'\PROJECTS\MVIS6E_AFC'4.00"REGRESSIONTEST\REGRESSION

3/30/2016 8:41:48

AN

Meter 7:
Tag
Archive
Closing timestam,
specia archivab?e items, daily, cumulative meter active streams
special archivable items, daily, meter status and active stream
special archivable items, daily, flowing period (seconds)
special archivable items, daily, period duration (seconds)

Accumulator, archive period,
Accumulator, archive period,
Meter alarms

Process input, scaled float,
Process input, scaled float,
Process input, scaled float,
Process input, scaled float,
Process input, scaled float,

daily, totalizer (net) (m3)
daily, residue (net) (m3)

differential pressure (kpra)
temperature (°C)

pressure (kPag)

density (kg/m3)

water content (%)

API 2540, Density at reference (kg/m3)
API 2540, Temperature and pressure correction factor, CTPL

AGA 3, Density extension

AGA 3, coefficient of discharge, cd

<not useds=
<not used=

API 2540, vapor ?ressure, absolute
e NR accumulator,
special-archivable NR accumulator,

special-archivab

<not useds=

<not used=

<not useds

<not useds
special-archivable
special-archivable
special-archivable
special-archivable
special-archivable
special-archivable
special-archivable
special-archivable
Active Streams
Stream was active
Alarm Bits

accumulator,
accumulator,
accumulator,
accumulator,
accumulator,
accumulator,
accumulator,
accumulator,

(kpPaa)
current, mass (kg)
daily, opening, mass (kg)

current, net (m3)

daily, opening, net (m3)

current, gross (m3)

daily, opening, ?ross (m3)

current, gross clean oil (m3)

daily, opening, gross clean oil (m3)
current, water (m3)

daily, opening, water (m3)

bit 0 pDifferential pressure: general failure
bit 1 pifferential pressure: range

bit 2 pifferential pressure: threshold
bit 3 Temperature: general failure

bit 4 Temperature: range

bit 5 Temperature: threshold

bit 6 Pressure: general failure

bit 7 Pressure: range

bit 8 Pressure: threshold

bit 9 Density: general failure

bit 10 Density: range

bit 11 Dpensity: threshold

bit 12 water content: general failure
bit 13 water content: range

bit 14 water threshold

bit 1

15 Pulse c

MO7

Current
2016-03-30.15:41:02
0001

00h,1

16

16

0
1.948033e-03
00000000h

1

2

3

800

1

787.8859
1.01282

28. 28427
0.6056831

0

0

0

17. 60646
16.07164

0

0

0

0

0.0223461
2.039822E-02
2.228687E-02
2.034398e-02
2.206516E-02
2.014157e-02
2.230505e-04
2.036059eE-04
1
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28.11 Common Addressing Primary & Virtual Slaves

Modbus addressing common to both Primary and Virtual slaves.

Address Type Description
Ch00000 Char Firmware product code, group
Low byte: platform
High byte: application class
Ch00001 Char Firmware product code, item
Low byte: number of streams
High byte: number of meters
Ch00002 Int Firmware version number
Low byte: minor version number
High byte: major version number
Ch00003 Int Firmware revision number
Ch00004 to Int Serial number
Ch00005
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Ch00006 Bm Site status
bit 0 - EAFC released

Latched when both bit 15 (cold start) and bit 12 (Processor offline)
first become clear, remaining so until any subsequent cold start.
While this bit remains clear events are not logged, allowing an
initial configuration to be fully completed without filling up the event
log.

bit 1 - Checksum alarm

Set when any bit in the "Checksum Alarms" registers, for site and
each meter, is set; clear when all such bits are clear.

bit 2 - [reserved]

bit 3 - [reserved]

bit 4 - Processor halted, offline, or missing

Set while backplane communication is faulty, which typically occurs
when the Processor is switched to program mode. Set while
backplane communication is faulty, which typically occurs when the
PLC is switched to program mode. The behavior of the MVIS6E-
AFC under this condition depends on the meter type.

For linear meters receiving a pulse count primary input:

While this bit is set, no new pulses or process inputs are arriving
from the PLC, hence measurement does not occur and all outputs
are “frozen” at their latest values; upon resumption of backplane
communication, the first measurement scan acquires a pulse
increment equal to the difference between the pulse count of the
current scan and that of the last scan before communication loss,
hence periods of PLC downtime shorter than the rollover period of
the counter module cause no measurement loss.

For all other meters, including flowrate or frequency integration and
traditional orifices:

While this bit is set, measurement continues using the latest values
of the process inputs before communication loss; upon resumption
of backplane communication, arrival of new process inputs
resumes with consequent recalculation of outputs, hence no
measurement loss occurs.

bit 5 - Measurement configuration changed

Set when any bit in the "Measurement Configuration Changed"
registers is set; clear when all such bits are clear.

bit 6 - Power up

Set upon power-up, and cleared upon setting the wallclock for the
first time.

bit 7 - Cold start

Upon power-up, MVI56E-AFC’s non-volatile storage is checked for
validity, by verifying checksums and confirming that certain known
values are present in their proper locations. If the storage is invalid,
then it is initialized with a default configuration, and this bit is set.
The bit remains set, even through subsequent power cycles, until
at least one meter is enabled at which time the bit is cleared. A
checksum failure does not by itself cause a cold start. Instead, a
checksum alarm is raised and the module continues to operate
with its existing memory.

bit 8 - [reserved]

bit 9 - [reserved]

bit 10 — W&M lock switch status

bit 11 — Watchdog status

bit 12 - [reserved]

bit 13 - [reserved]

bit 14 - [reserved]
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Address Type Description
bit 15 - [reserved]
Ch00007 By Zero / primary slave address

This value distinguishes the two slaves. When read from the
primary slave this value is zero; when read from the virtual slave
this value is the primary slave address.

Ch00008 to wd [reserved]

Ch00009

Ch00010 to Bm Unix epoch (seconds from 1970-01-01)
Ch00011

Ch00012 to Wd Wallclock (Y,M,D,h,m,s)

Ch00017 The wallclock has a resolution of 1 second.
Ch00020 to --

Ch00047

Ch00048 to wd Reserved for diagnostics.

Ch00099
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29.1

29.2

Mass Allocation Shrinkage Calculation (MASC)

This chapter describes the Mass Allocation Shrinkage Calculation (MASC) feature of the
AFC modules.

Background

To calculate the additional mass and volume flow rates determined from the mass
allocation shrinkage calculations (MASC), the calculations depend upon eight properties
of the hydrocarbon mixture which must be pre-determined (as functions of temperature
and pressure) using an equation of state (EOS). Tables expressing the relationships
between temperature, pressure, and seven of these eight properties are provided as
meter configuration input data. On each meter calculation, the flowing temperature and
pressure process inputs are interpolated within each table to derive the appropriate
hydrocarbon property value. These derived hydrocarbon property values are referred to
as intermediate calculation results which are then used in the mass allocation shrinkage
calculations for the related mass and volume flow rates.

Configuring and Enabling Mass Allocation Shrinkage Calculations

Take the following steps to configure and enable mass allocation shrinkage calculations.

1 From the Meter Configuration dialog, select MASC CONFIG.

Note: The MASC CONFIG button appears only when you select Oil-wir emulsions (Crd) for the product
group and US for the system of units.

£ Meter Configuration o] B |
METER 1 ‘ Meter Tag [MD1 | [ Accumulators and Flow Rates
- Select Meter Meter Classification Volumes | Ereray | Mass
Meter number ’1 gl Praduct group Oil-wetr emulsions (Crd) + hour Flow rate period unit
Sustem of urits s = 1S gallons | Flow rate unit
: Meter Disabled ] | ** - 1S gallans | Accumulation unit
[ Density units ka/m3 j’ 100000000 | Accumulator rollover
Meter number "I gl ‘ )
Metering principle | Differential pressure
4 Group membership Autonomous [U EI
Identification | Physical Device
| Drifice plate (4G4 3 [2012]) -l
End of period
0_]; El_] End-of-day hour Reference Conditions Process Input
1] End-of-hour minute &0 Reference temperature [F) =
14,696 Reference pressure (psia) Control Opts | Calculation Opts |
Sample rate alarming - - - - -
5 ok el Differential Meter [ Diff Pressure ) Archive Config | Resettable Accum |
DP flows thweshold () Backplane Heturn | Densitometer |
0 Dveride dischaige coefficient
Drifice
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The Mass Allocation Shrinkage Calculation Configuration dialog displays.

k

W MAST arakie

Wiated Dl

LS R P ——— |
Wb ot oo posle [5 ™
ity ol bl seale  [50 "]
Sampls |9 EF)

[ arvgse darey [eas ey

Wosber vample derwity [E7 20056 I
E0% Lab Flash Walses
05 Ddtase dewity [FELTETS R

I Foonard s cadonilatai

I ——— ] M

Aedostrce preizae 14 ¥ prisal

v s T (TR

Wokame Piates and orumadstions | Mus Plstes snd Acoumdaions  Corfigueation | [0S Tatas Dnbies | ietemmecints Rests | S |

G Sepaia
Sopuaton G Mo [ =]

Flowe Al mercs m 5 B

L [ |
™ Feurd rispolsied wsheri

Pallrg
" Ml Head
s
Upclate timwg ]
e

W Conlbg Wi
I EDS tisbls erkin

Luccon

Rievet Adcumidalon
Cloas Latched Ay

05 | deph | Lamcd |

2 Complete MASC configuration on the Configuration tab. For descriptions of these
parameters, see section 29.6.4

¥ MASC enable

‘wiater Cut

‘wiater cut method

‘Water cut zera scale |5 [%]
‘wWater cut full scale B0 [%]

Sample [at B0°F)
7928496 (Ib/R3)

Qil zample denzity
‘“water sample denzity |67 22095 [Ib/R3)

EOS5 Lab Flash Values

EOS Oil bage density  [734.9573  (Ib/Rt3)

™ Round liquid calculations

APL201 Vlive" method v

LEEEEY s uccess | 00000000k |

Wolume Rates and Accumulations 1 Masz Rates and Accumulations  Configuration ] EOS Table Entries I Intermediate Results 1 Status ]

Gas

Reference temperature |60 I'F
Reference pressure 1473 [psia)

Gas Separator

Separator gas meter

Flow difference limit

Intepolation
Fressume bias 1]
Extrapolation mode | Clamp at Boundaries

™ Round interpolated values

0 (%]
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3 Inthe Write area of the dialog, make sure the Config check box is selected and then

click WRITE.

4 Go to the EOS Table Entries tab and select EDIT DIMENSIONS.

— Polling
{* Manual Bead
(" Auto
2 lUpdate time [zec)
—Write

[vw Config Wiite

[ EOS table entries

Success

Rezet Accumulators

Clear Latched Alarms

[T MASC enable

Number of pressure columns used fT

£ Mass Allocation Shrinkage Calculation Configuration
EECEEV Disabicd | 00000001h |

Volume Rates and Accumulations | Mass Rates andAccxmldms] Configuration EOS Table Entries | Intermediate Resuls | Status l

Table of EOS-predicted NGL density at 60°F vz Separator Pressure and Temperature

NGL density 2t 60°F | Oi density at 60°F | il density at meter| Mass-based shrinkage factor for gas | Mass-based shinkage factor for NGL | GOR for free gas at the

Number of temperature rows used [T

Edit Dimensions
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The Edit Table Dimensions dialog displays.

rﬁ- Edit Table Dimensions ot o

Temperature Rows: | 0 Pressure Columng: |T

[~ Pressure columnt
Insert New | _ Srerimcoutin —
[ Temperature row

Delete Selection Clear A

0K | | Cancel

5 To add a row to the table, select Temperature row, enter a header value, and select
INSERT NEW.

=
Insert New | Pressure column [Elﬂ—

¥ Temperature row

Delete Selection | Clear All

The new temperature row is added to the list.

)
¥ Edit Table Dimensions

Temperature Rows: IT Pressure Columns: |T

Mew row #1 80 Mo previous row |
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6

Repeat step 5 to add the remaining rows.

Note: Header values for temperature rows must be in ascending order. The minimum number of rows
is 2. The maximum is 7.

% Edit Table Dimensions ==

Temperature Rows: |T Pressure Columing: IT

New row #1 IT Mo previous row |7
New row #2 IT Mo previous row |—
New row #3 100 Mo previous row |—
New row 54 110 Mo previous row |—
New row 85 |T Mo previous row |—

New row B6 |T No previous row | [ Pressue column

| tN I
pnsertew l Temperature row 140
New row #7 | 140 Mo previous row |
Delete Selection Clear All
OK | Apply | Cancel

To add a column to the table, select Pressure column, enter a header value, and
select INSERT NEW.

v
Insest New V¥ Pressure column = —

[T Temperature row

Delete Selection Clear All
The new pressure column is added to the list.
£ Edit Table Dimensions o
Temperature Rows: |T Pressure Columns; |T

New row #1 | 80 Mo previous row | New col #1 | 250 Mo previous col |
New row #2 | 90 No previous row |
New row #3 | 100 Mo previous row |
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8 Repeat step 7 to add the remaining columns.

Note: Header values for pressure columns must be in ascending order. The minimum number of
columns is 2. The maximum is 5.

.

i Edit Table Dimensions

Temperature Rows: [T

New row #1

New row #2

New row #3

New row #4

New row #5

New row #6

New row #7

[ 80
[ o
100
110
120
130

140

Mo previous row
Mo previous row
Mo previous row
Mo previous row
Mo previous row
Mo previous row

Mo previous row

Pressure Columns: | 5

New col #1 250 Mo previous cal |—
New col #2 350 Mo previous col |—
New col #3 450 Mo previous col |—
New col #4 550 Mo previous col |—
MNew col #5 ’T Mo previous col |—
| r
[~ Temperature row
Clear All
(1] 4 | Apply | Cancel

9 To save the table dimensions and close the dialog, select OK. To save the table
dimensions without closing the dialog, select ApPPLY.
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The EOS Table Entries tab updates with the new table dimensions.

Note: The same row and column headers are used for all seven EOS tables.

E s
P MAST erable verer oo | (TR
Wiolms Plates seef Aocumadstiora | Mass Plater and documdstions | Corfiguation.  EOS Tatde Erises | infermaciate Reous | i |

Nm#nmmmmmle Bt of Bavgrange 1o e IT E b [lamerys boenn g |

T st o E C15 prwbcted HGL denaily st BOF v Separsior Pressse snd Tempershus

MIGL desvity ot 60TF | 0 donsity o8 BT | 104 oy o ropten | Mars-bnoed) shinkagm ncton for o | Maes-bud shrinkage fochor o L | (GO o s s ot cmpumaton | Mohncadar vesight o fach g |

Prarium fooa)
£ [a5ar =3

ES

|

[
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[0 [
[11a [
[F] [
|

[

|

|

[

IET]
e

]
|
|
|
|
|
|
|
|
|
|

[ I
I [
[ [
[ [
[ [
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[ [
[ [
I [
[ [

10 On the NGL density at 60°F tab, enter a density value for each temperature-pressure
combination.
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11 In the Write area of the dialog, select EOS table entries and then click WRITE.

Note: It is also possible to write both the configuration data and EOS table entries to the module
simultaneously by selecting both Config and EOS table entries before clicking WRITE.

~ Polling
* Manual Read I
" Auto
’2— Update time [sec)
—Write
[~ Config Write

T Result
Commlink is unavaliable

Reset Accumulators |

Clear Latched Alarms |

The table data is written to the module.

12 Select the Oil desnity at 60°F tab, enter a density value for each temperature-

pressure combination. and write the data to the module. Repeat this for each of the
other EOS tables.
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13 Select MASC enable.

W MASC enable PEEEEN S uccess | 00000000k

Yolume Rates and Accumulations ] Masz Rates and Accumulations  Configuration l EDS Table Entries ] Intermedi

Wafater Cut Gas
Wiater cut method |-‘3-F'| 20.1 "live" methad ﬂ Reference temperature |60 [F]

Waler cut ceraseale |5 (%] Fieference pressure 14,73 [psia)
Water cut full zcale a0 (%]

Sample [at BO°F]
Dil sample density 7928496 (bR )
WWater zample density  |67.22095  [IbAt3) Pressure bias 0

Estrapolation mode | Clamp at Boundaries v |

Intepolation

EOQS Lab Flash ' alues - ]
BOS (Bl bess dly |7?84.55?3 (I3 Found interpolated walues

[ Found liquid calculations

Note: When you enable MASC calculations, EAFC Manager will ask if you want to reinitialize the
archive configuration files to the MASC default archive configuration. For more information on this
configuration, see section 28.7.2.

To use the MASC default archive configuration, select YES. To leave the default archive configuration
as is, select No.

' the MASC default archive configuration?,
= WARMING: When a new archive configuration is downloaded
to a running module, the archive file will be initialized and all
data in it will be lost,

[ g Do you want to re-initialize the archive configuration files to
1 |

Yes Mo
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14 In the Write area of the dialog, make sure the Config check box is selected and then

click WRITE.

— Polling
{* Manual Bead
(" Auto
2 lUpdate time [zec)
—Write

[vw Config Wiite

[ EOS table entries

Success

Rezet Accumulators

Clear Latched Alarms

EAFC Manager begins MASC calculations.
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29.3 Viewing MASC Results

After you enable mass allocation shrinkage calculations, you can view the results on the
following tabs of the Mass Allocation Shrinkage Calculation Configuration dialog:

¢ Volume Rates and Accumulations — See section 29.6.2.
¢ Mass Rates and Accumulations — See section 29.6.3.
[ ]

Intermediate Results — See section 29.6.6.

Status — See section 29.6.7.

Results on these tabs are updated each time the meter is polled. EAFC Manager will poll
the data relevant to the tab that is currently open.

Polling
s Manual Read
™ Auto
2 Update time (sec)

Wnte

¢ Conhg Wiite

[~ EOS table entnes

— Result

Commlink is unavalable

For more details about how the polling feature works, see “Read and Write Commands”

in section 29.6.8.
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29.4 Resetting Accumulators

Note: Accumulators in the firmware are independent of accumulators used in the meter’s liquids
calculations.

Take the following steps to reset MASC accumulators.

1 From the Mass Allocation Shrinkage Calculation Configuration dialog, select RESET

ACCUMULATORS.
— Polling
f* Manual Read |
" Auto
2 Update time [sec)
—Write

[v Config Write |
| EOS table entries

— Result
Commlink is unavaliable

Reset Accumulators |

Clear Latched Alarms |

The Reset MASC accumulators dialog displays.
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2 Select Arm the reset function.

B Reset MASC accumulators — a X
v [ & the reset funchior
=
r
-
r
-
r
Click "Apply* to arm the reset.
LCancel | Apply | Done

3 Select APPLY.

The accumulator reset process is armed at this point. The other options in the Reset
Accumulators area are now available for selection. If no selection is made within 60
seconds, the reset process will automatically disarm.

Note: To disarm the reset process at this point, select APPLY before making any selections.

4 Select the accumulators you wish to reset.

B Reset MASC accumulators - O

Reset cument hour accumulators
Reset previous hour accumulators
Reset current day accumulators
Reset previous day accumulators

Reset current month accumulators

CURKUIE I K IR | B

i Heset previous month accumulators

Click "Apply* to arm the reset.

LCancel | Apply |

Done
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5 Select APPLY.

6 Inthe confirmation dialog that displays, select YES.

—

':9:' Do you REALLY want to reset these accumulators?

Yes | Mo

EAFC Manager resets the selected accumulators and disarms the reset process.

When changes are written to the database (by selecting Config and then clicking
WRITE), mass and volume totals for the selected accumulators will be reset (except
for gross mass and gross volume) and the reset process will be disarmed.
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29.5 MASC Alarms

29.5.1 Viewing Alarms

MASC alarms display on the Status tab of the Mass Allocation Shrinkage Calculation
Configuration dialog. Instantaneous and latched alarms are provided for the following:

o Input state — These alarms are set if the temperature or pressure values are outside
the ranges defined by the Zero scale and Full scale parameters in the Process Inputs
dialog.

¢ Water cut — These alarms are set if the water cut falls outside the range defined by
the Water cut zero scale and Water cut full scale parameters on the Configuration
tab.

e Comparison of separator gas flow accumulation — These alarms are set if the
measured and predicted separator free gas accumulations are currently outside the
specified difference range.

ri"‘ Mass Allocation Shrinkage Calculation Configuration

™ MASC enable RECRET 0 s obied __J00000001h |

Volume Rates and Accumulations | Mass Rates and Accumulations | Configuration | EOS Table Entiies | Intermediate Results | Status

Interpolation Comparizon of separator gas flow accumulation
Interpolation State Calculation naclive
Input State - Instantaneous Instantaneous Latched
™ r I r
I r
Input State - Latched
I r
B I
‘Water Cut
Instantaneous Latched
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29.5.2 Clearing Latched Alarms

When a latched alarm is set, the alarm bit remains latched until it is explicitly cleared
from the Mass Allocation Shrinkage Calculation Configuration dialog by taking the

following steps.

1 From the Mass Allocation Shrinkage Calculation Configuration dialog, select CLEAR
LATCHED ALARMS.

— Polling

e Manual Read |

O Auto
2 Update time [sec)

—wWite

v Config Write |
[~ EOS table entries

— Result

Commlink is unavaliable

Reset Accumulators |

Clear Latched Alarms |

2 In the confirmation dialog that displays, select OK.

EAFC Mar;ager

o]

Proceed to reset MASC latched alarms and indicators 7

Cancel

All latched alarms are cleared.
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29.6 MASC Configuration Reference
This section defines the parameters found on the tabs of the Mass Allocation Shrinkage
Calculation Configuration dialog.
29.6.1 MASC Enable and Meter Status

The following two parameters display at the top of the Mass Allocation Shrinkage
Calculation dialog.

Parameter Description

MASC enable Select this check box to enable MASC calculations for oil-water emulsion (Crd)
meters using the US system of units.

Meter status These two read-only fields display a code and text description indicating the

success of the MASC calculations. Possible values are as follows:

= 0-Disabled
= 1-Enabled

29.6.2 Volume Rates and Accumulations Tab

The Volume Rates and Accumulations tab displays the following volume flow rates
and accumulations for the selected meter.

B

P MiSC oty e o I EIIITN
e Pl el Rramm o M Fahan anet Acoumlen whguston | EDS Tatte Crtven | irvomadate Resd ™
Go Are of vihane L NGA. ke Flash 3 wchan W vk Soarded maw visme
By By FEd'dey Pok'day [%e 25 B ey [T
- [zresss ] . sesr e} oz 0m1 ) [ze 515} Loz rin ] [ravsese ]
re Soah o vohma UL vokame ach e vohare i v P b
ok r bt ok 20 Bk
T ohshenr P Totshom Fiosdm Tehghon Resdm T otshom Rescdse ¥ o show Famde T chaon Fiasde Totshoor Fiosche
DR vojcccoe W eefocowos W wfoseecs W odessons N efeouwod W nfusorcex ol s s o)
BRI iwverda v W eodesoc W veduveors W wodo ey W wedoess W oo i W s s |
Tode | e B eelecxc W eoueon W odossiy W eduosol W vlsmces ol ol sseoie o)
R oo ey W cyvovife vy W vasdemoc: W snedurrmes W cufosencs B vaocisn B sdls wine )
Mor | il meore W rvssifoesscor o tnfosesny W seadoseesy W crfoxsses W isdacwescss W enbe s |
C o GEEEEN Yoeceen ENRACT COTWSE PENCHT | NORRRN EFESEDC [N NSNS YRG! GNNGACT  SRewns| BNV Cogael
- EECEED OT7IFE EEETTRNT DRSO  ECSTIIN ORI T (RTINS (OO T (ETIETE EETTT CNTTT

Note: Fields on the Volume Rates and Accumulations tab are read-only.

The Volume Rates and Accumulations parameters are described in the following table:

Parameter Description
Flowrates

Gross volume Bbl/day Gross volume for the associated meter.

Unshrunk oil volume Net hydrocarbon volume (after removal of S&W) at meter conditions.
Bbl/day

Oil volume Bbl/day Stock tank crude oil volume at standard conditions.

NGL volume Bbl/day NGL volume at standard conditions.

Flash gas volume Flash gas volume at standard conditions.

Bbl/day

ProSoft Technology, Inc. Page 254 of 293



MVI56E-AFC / MVIGOE-AFC # Enhanced Liquid and Gas Flow Computer Mass Allocation Shrinkage Calculation (MASC)

ControlLogix® and CompactLogix™

Reference Guide

Parameter

Description

Water volume Bbl/day

Water volume at meter conditions.

Std water volume
Bbl/day

Stock tank water volume at standard conditions.

Accumulators

The bottom portion of the tab displays the totalizer and residue accumulations
for gross volume, unshrunk oil volume, oil volume, NGL volume, flash gas
volume, water volume, and standard water volume.

29.6.3 Mass Rates and Accumulations Tab

The Mass Rates and Accumulations tab displays mass flow rates and accumulations
for the selected meter.

=3
¥ M5 enatle (OO oo |
okt Aistes ared Accumubistons Mas Plsiss snd Accumlstonst | Configustin | EOS Table Ertses | itesveckote Fosius | Stan |
Gbstd Patd Kt b arbos, maaid LEES ] HGL i Flaibs gad waait e miE
By By By by Bty ey
Pirvesls sErio ) CEET—. 3185643 ) 1206557 | 384873 |
Gised M Hist ybocardon mats D it HEL mast Flash gas sant ‘ot i
Bz [ B [ Bz [
Totsire Hewde Fobados Paspads Torsares Hewbe Podalos Pospadin Tt s Hesade Folados Raspachas
el oo WO efows W ofosrsrs W adfosvceion W il sorass o]
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The Mass Rates and Accumulations parameters are described in the following table:

Parameter

Description

Flowrates

Gross mass |Ib/day

Gross mass for the associated meter.

Net hydrocarbon mass
Ib/day

Net hydrocarbon mass (after removal of S&W).

Oil mass Ib/day

Stock tank crude oil mass.

NGL mass Ib/day

NGL mass.

Flash gas mass Ib/day

Flash gas mass.

Water mass Ib/day

Water mass.

Accumulators

The bottom portion of the tab displays the totalizer and residue accumulations
for gross mass, net hydrocarbon mass, oil mass, NGL mass, and flash gas
mass.
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29.6.4 Configuration Tab

M
é}f:‘ Mass Allocation Shrinkage Calculation Configuration

Meter status |Disabled ]T

Volume Rates and Accumulations | Mass Rates and Accumulations  Configuration | EDS Table Entries ‘ Intermediate Results 1 Status 1

Water Cut Gas

B AP1 201 "live" method v | Reference temperature ['F) DR

S eparator gas meter Mone

Water cutzeoseale [0 (%] Reference pressuie [psia) n hd

Water cut full scale lu— ) Flow difference limit 0 (%)
e Intepolation

Oil sample density 0 (Ib/ft3)

‘water sample density  |62.36655  [Ib/ft3) HZZIRLES o

Extrapolation mode | Clamp at Boundaries =

EDS Lab Flash Yalues - .

EQS Oil base density ’D— (b/it3) Round interpolated values

[ Round liquid calculations

The MASC configuration parameters are described in the following table:

Parameter Description
Water Cut
Water cut method The method by which water cut will be calculated. Options are as follows:

=  Static — a water cut value derived from a static sample is entered on the
meter’s configuration inputs tab.

= Live — 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 — EAFC Manager calculates the water cut value using the
emulsion density value configured for the meter and computed water and
hydrocarbon densities at meter conditions.

Note: The Water cut method value may also be configured in the Process Input Ranges dialog,
as explained in the “Process Input Ranges” section of the AFC Setup and Configuration Guide.

Water cut zero scale Sets the lowest acceptable value of water cut. When water cut is below this
value, an alarm is generated and the previous value of water cut is used.
Value is in percent.

Water cut full scale Sets the highest acceptable value of water cut. When water cut is above this
value, an alarm is generated and the previous value of water cut is used.
Value is in percent.

Note: The Water cut zero scale and Water cut full scale values may also be configured in the
Process Input Ranges dialog, as explained in the “Process Input Ranges” section of the AFC
Setup and Configuration Guide.

Sample (at 60° F)

Oil sample density Oil sample density at standard conditions.

Note: The Oil sample density value can also be configured in the Stream section of the Meter
Configuration dialog. For more information see the “Configuring Liquid Parameters” chapter of
the AFC Setup and Configuration Guide.
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Parameter Description
EOS Lab Flash Values

Note: The EOS Oil base density and Round liquid calculations parameters can also be configured in the stream configuration
section under stream parameters.

EOS Qil base density 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.

Rounding per API 11.1 When this option is set, intermediate values (CTLs, water cuts, shrinkage
(2004) factors, and densities) are rounded using methods prescribed in API MPMS
11.1 (2004) before being used in further calculations.

Gas The parameters in this section display read-only values from the separator gas
meter. These fields will be blank if a gas meter is not configured.

Reference temperature ~ The temperature base used to define a standard cubic foot of gas. The default
value is 60° F.

Reference pressure The pressure base used to define a standard cubic foot of gas. The default
value is 14.696 psia.

Gas Separator

Separator gas meter Select the number of the configured gas meter. This is the meter from which
index the values of Reference temperature and Reference pressure are read.
Flow difference limit If the Separator gas meter index is not set to 0 (unspecified), the firmware

compares the measured free gas flow rate to the EOS-predicted free gas flow
rate. This parameter specifies an allowable range for difference between the
measured and EOS-predicted free gas flow.

Interpolation

Pressure bias Amount to bias the input pressure value to interpolation table pressure units.

Note: The Pressure bias value may also be configured in the Process Input Ranges dialog, as
explained in the “Process Input Ranges” section of the AFC Setup and Configuration Guide.

Extrapolation mode The desired behavior when input pressure or temperature is outside of the
table ranges. Options are as follows:
e Clamp at Boundary — the interpolation logic will return the value from the
nearest boundary of the table.
e Maintain Last — the program will ignore the input values and will continue
to use the prior interpolated value until inputs fall back within the table

ranges
Round interpolated When this option is set, the firmware will round interpolated values to 6
values significant digits before using the values in calculations.
When this option is clear, the interpolated values will be used without
rounding.

Note: Because the MASC interpolation tables use single-precision floating point numbers, if
MASC round interpolated values is not selected, this could result in artificial digits in the
interpolated values, which are calculated using double-precision floating point numbers.
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29.6.5 EOS Table Entries Tab

On the EOS Table Entries tab, you specify the dimensions and and data values for each

of the EOS tables.

=

¥ MASC erabie Veter v TN (ITSSNITN
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The EOS Table Entries parameters are described in the following table:

Parameter

Description

Number of pressure
columns used

The number of columns of pressure data used in the EOS tables. This value
applies to all 7 EOS tables.

Number of temperature
rows used

The number of rows of temperature data used in the EOS tables. This value
applies to all 7 EOS tables.

Edit Dimensions

Click this button to edit the number of pressure columns and number of
temperature rows as well as the header values for each.

Note: Updates to the number of pressure columns or number of temperature rows will be
applied to all EOS tables. Changes to pressure column headers or temperature row headers
will also be applied to all tables.

EOS Table Tabs

The EOS Table Entries tab contains the following seven tabs, one for each of
the EOS tables. Each table maintains interpolation table data for one of the
seven input parameters to MASC calculations.

NGL density at 60°F

This table displays the interpolated values for the density of natural gas liquids
at a given set of pressure and temperature values.

Density of NGL at standard conditions as predicted by the EOS model.

Oil density at 60°F

Density of oil at standard conditions as predicted by the EOS model. This
density is based on modeling of the field flash process.

Qil density at meter

Density of oil at meter temperature and pressure as predicted by the EOS
model.

Mass-based shrinkage
factor for gas

Mass-based shrinkage factor for flash gas.

Mass-based shrinkage
factor for NGL

Mass-based shrinkage factor for NGL.
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Parameter Description
GOR for free gas atthe = EOS-predicted gas-oil-ratio of free gas to stock tank oil. This is related to free
separator gas exiting the separator.

Molecular weight of
flash gas

Molecular weight of the flash gas as predicted by the EOS model.

EOS Table Column and Row Headings

Pressure Column
Headers

Each column is headed by a pressure value. All tables share the same
pressure column heading values, which can be edited via the EDIT DIMENSIONS
button.

Temperature Row
Headers

Each row begins with a temperature row heading value (to the left). All tables
share the same temperature row heading values, which can be edited via the
EDIT DIMENSIONS button.

Table Values

Once the table dimensions are defined, you must enter an EOS value for each
temperature-pressure combination in the table, as described in section 29.2.

29.6.6 Intermediate Results Tab

The Intermediate Results tab displays the results of intermediate calculations used in the
creation of the EOS tables.
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The Intermediate Results parameters are described in the following table:

Note: Fields on the Intermediate Results tab are read-only.
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Parameter

Description

Current Values

Pressure Pressure value read from the specified pressure input source biased by the
specified bias amount. This value is used to interpolate a value between two
known pressure values in the property tables. Units are in psia.

Temperature Temperature value read from the specified temperature input source. This

value is used to interpolate a value between two known temperature values in
the property tables. Units are in degrees F.

Emulsion density

The meter’s density value converted (if necessary) to units of Ib/ft3.

Interpolated Values

NGL density at 60°F,
EOS

Interpolated value for standard NGL density in Ib/ft3.

Oil density at 60°F,
EOS

Interpolated value for standard oil density in Ib/ft3.

Oil density at meter,
EOS

Interpolated value for oil density at meter conditions Ib/ft.

Mass-based shrinkage
factor for gas

Interpolated value for shrinkage factor of gas.

Mass-based shrinkage
factor for NGL

Interpolated value for shrinkage factor of NGL.

Mass-based shrinkage
factor for oil

Interpolated value for mass-based shrinkage factor of oil.

GOR for free gas at the
separator

Interpolated value for EOS-predicted free gas-to-stock-tank-oil-ratio. Units are
in SCF/STB.

Molecular weight of
flash gas

Interpolated value for molecular weight of flash gas in units of Ib/Ib-mole.

Water Cut

Volumetric S&W Volumetric fractional water cut at meter conditions.
fraction

Mass-based S&W Mass fractional water cut.

fraction

Corrected Values

Density correction factor

Correction factor calculated by relating Rho Oil,60,EOS, labflash to sample
density.

Standard oil density

EOS-predicted (interpolated) oil density at standard conditions with the density
correction factor applied. Units are in in lb/ft3.

Standard NGL density

EOS-predicted (interpolated) NGL density at standard conditions with the
density correction factor applied. Units are in in Ib/ft3.

Separator Gas Comparison

Gross volume

Accumulated volume of free gas exiting the separator as measured by the
specified gas meter and scaled by the specified scale factor. This value is
updated ten times per rolling average period (60 minutes). Units are in MSCF.

EOS volume Accumulated volume of free gas exiting the separator as calculated from the
interpolated EOS gas oil ratio and PEPMAS calculated oil stock tank rate. This
value is updated ten times per rolling average period. Units are in MSCF.

Difference Percentage difference between measured and EOS-calculated free gas

accumulation over the specified rolling average period. This value is updated
ten times per rolling average period.
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Parameter

Description

Oil

Sample density at 60°

Sample oil density corrected to 60°F and converted to units of Ib/ft? (if
necessary).

CTL at sample
conditions

Correction factor for temperature of oil at sample conditions. This value is
always 1.0.

CTL at meter conditions

Correction factor for temperature of oil at meter conditions. This value is only
used to correct static water cuts to dynamic conditions. If water cut type is not
set to Static (Sample), this value is not actively calculated and may appear as
zero.

Density at meter
conditions

EOS-predicted (interpolated) oil density at meter conditions in units of Ib/ft3.

Oil base density EOS
lab flash

User-input density value in Ib/ft® and rounded as specified by the configuration.

Oil base density for CTL

User-input density value in Ib/ft3 and rounded as specified by the configuration.

Water

Sample density at 60°

Sample water density corrected to 60°F and converted to units of Ib/ft3 (if
necessary).

CTL at sample
conditions

Correction factor for temperature of water at sample conditions. This value is
always 1.0.

CTL at meter conditions

Correction factor for temperature of water at meter conditions.

Density at meter
conditions

EOS-predicted (interpolated) water density at meter conditions.

CPL at meter conditions

Correction factor for pressure of water at meter conditions.

Gas

Standard molar density

Conversion factor calculated from gas law and the configured gas temperature
and pressure base condition values. Units are in Ib-mole/MSCF.
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29.6.7 Status Tab

The Status tab displays alarms associated with mass allocation shrinkage calculations.
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The Status parameters are described in the following table:

P

arameter Description

Interpolation

Interpolation State

follows:

= Calculation inactive

=  Calculation success

= Input(s) out of range: value(s) clamped
= Input(s) out of range: output frozen

Indication of the success of the interpolation logic. Possible values are as

Input State —
Instantaneous

of the EOS tables.

Indicates whether the temperature and/or pressure input values are currently
outside of the ranges defined by the pressure columns and temperature rows

Input State — Latched

Indicates whether the temperature and/or pressure input values have been

outside of the EOS table ranges since the last reset of these latched flags. For

more information see “Clearing Latched Alarms” in section 29.5.2.
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Parameter Description
Water Cut — Indicates whether the water cut is currently outside of the specified range.
Instantaneous These alarms are set or cleared on each calculation scan.
Water Cut — Latched Indicates whether the water cut has been outside of the specified range since

the last reset of these latched flags. If an instantaneous alarm is set, then the
corresponding latched alarm is also set, but is not cleared until the user clears
the latched state (as opposed to the instantaneous states which automatically
cleared when not meeting the alarm condition). For more information see
“Clearing Latched Alarms” in section 29.5.2.

Comparison of separator gas flow accumulation

Comparison Result — Indicates whether measured and predicted separator free gas accumulations

Instantaneous are currently outside the specified difference range.

Comparison Result - Indicates whether measured and predicted separator free gas accumulations

Latched have been outside the specified difference range since the last reset of this
latched flag. For more information see “Clearing Latched Alarms” in section
29.5.2.

29.6.8 Read and Write Commands

This section explains the options available for reading and writing data to the module.
These are located on the right side of the Mass Allocation Shrinkage Calculation
Configuration dialog.

r Polling
(* Manual Read
(" Auto

2 Update time [sec]

: Write =
v Config Write
[~ EOS table entries

— Result
Commlink is unavaliable

Polling
Parameter Description
Manual When Manual is selected, the user must click READ to poll the module.
Auto Select Auto to enable automatic polling at a frequency determined by the

Update time (sec) value.

Note: Auto-polling applies only when you are viewing the Mass Rates and Accumulations,
Volume Rates and Accumulations, Intermediate Results, or Status tab. When viewing the
Configuration or EOS Table Entries tab, EAFC Manager will poll the meter once and then
automatically switch to Manual mode.
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Parameter Description
Update time (sec) If Auto is selected, the Update time value specifies the frequency of polling in
seconds.
Read button Click ReaD to poll the module. Data read from the module will display on the

tabs of the Mass Allocation Shrinkage Calculation Configuration dialog.

Write
Parameter Description
Config Select the Config check box to write MASC configuration to the module.
EOS table entries Select the EOS table entries check box to write EOS table entries to the
module.
Write button Click WRITE to write the selected data to the module.
To write both MASC configuration and EOS table data to the module, select
both check boxes.
Result

The Result area displays the results of the most recent read or write action.
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30 Meter Stream

30.1 Overview

Configuration

The AFC module supports a total of 64 streams that can be managed both at a global
level and on a per-meter basis in the Meter Stream Configuration dialog. The default
meter stream configuration is dependent on the firmware version as explained in the

following sections.

30.1.1 Overview of the Meter Stream Configuration Dialog

You can access the Meter Stream Configuration dialog in either of the following ways:

Select ALLOCATION in the Meter Configuration dialog.
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o Select PROJECT > METER STREAM CONFIGURATION.

B> EAFC Manager - [EAFCE9-12(4):4.06] (new file)
File ' Project On-line Communications Window Help
Site Configuration ...
Meter Configuration ...
Meter Stream Configyration ...
Prover Configuration .
Download Project
Upload Project
Change Module Type >
Modbus Dictionary ...

The Global Stream Allocation tab of the Meter Stream Configuration dialog provides a
global view of all meter streams and their associated meters. Each row in this table
represents a global stream (1 through 64), and each column represents a meter (1
through 16 for the MVI56E-AFC or 1 through 12 for the MVIG9E-AFC). A marker in each
row indicates the meter to which the global stream is allocated. The N/A column
indicates which meters are unallocated.

For example, the MVI56E-AFC module’s default global stream allocation for firmware
version 4.06 is as follows:

b B3

Global Stream Allocation T Meter Stream Allocation

Meters

N/A

j—y
%]
o
=
5]
[=2]

v g 3 10 1 12 13 14 15 16 | ~

Streams " @
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EEEeee @@

OK LCancel
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The Meter Stream Allocation tab provides a per-meter view of the allocation
configuration. Each row in this table represents a meter, and each column represents
one of 16 meter streams. Currently allocated streams are indicated by the numbers 1
through 64, which correspond to the 64 global streams. For example, the MVIS6E-AFC
module’s default meter stream allocation for firmware version 4.06 is as follows:

e =

Global Stream Allocation T Meter Stream Allocation

Meter-Streams

1 2 3 4 5 g 7 g 3 10 11 12 13 14 15 16
1 1
2 2
3 3
4 4
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E K
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30.1.2 Default Configuration for Firmware Version 4.06

For new meter stream configurations using firmware version 4.06, the first meter stream
for each meter is allocated to the corresponding global stream. For example, the first
meter stream of meter 1 is allocated to global stream 1, the first meter stream of meter 2
is allocated to global stream 2, and so on. It is not possible to change the allocation for
the first 16 global streams in the MVI56E-AFC or the first 12 global streams in the
MVI69E-AFC.

The remaining global streams (17 through 64 for the MVI56E-AFC and 13 through 64 for

the MVI6G9E-AFC) are unallocated by default. You may allocate these global streams to
meter streams 2 through 16 of any meter. A single meter can have up to 16 streams.

MVIS6E-AFC

The MVI56E-AFC module’s default global stream configuration for firmware version 4.06
is shown in the following screen capture of the Global Stream Allocation tab. Global
streams 1 through 16 are allocated to meters 1 through 16. Global streams 17 through
64 are not allocated.
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The MVI56E-AFC module’s default meter stream configuration for firmware version 4.06
is shown in the following screen capture of the Meter Stream Allocation tab. Global
streams 1 through 16 are allocated to meters 1 through 16 as meter stream 1.
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MVIG9E-AFC

The MVIG9E-AFC module’s default global stream configuration for firmware version 4.06
is shown in the following screen capture of the Global Stream Allocation tab. Global
streams 1 through 12 are allocated to meters 1 through 12. Global streams 13 through
64 are not allocated.
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The MVI56E-AFC module’s default meter stream configuration for firmware version 4.06
is shown in the following screen capture of the Meter Stream Allocation tab. Global
streams 1 through 12 are allocated to meters 1 through 12 as meter stream 1.
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30.1.3 Default Configuration for Firmware Version 4.05 or Earlier

With firmware version 4.05 or earlier, four streams are allocated to each meter by
default. The first four global streams are allocated to meter 1, the second four global
streams are allocated to meter 2, and so on. It is not possible to change this
configuration in version 4.05 or earlier.

MVIS6E-AFC

The MVI56E-AFC module’s default global stream configuration for firmware version 4.05
or earlier is shown in the following screen capture of the Global Stream Allocation tab.
Global streams 1 through 64 are allocated to meters 1 through 16, with global streams 1
through 4 allocated to meter 1, global streams 5 through 8 allocated to meter 2, and so

on.
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The MVI56E-AFC module’s default meter stream configuration for firmware version 4.05
or earlier is shown in the following screen capture of the Meter Stream Allocation tab.
Global streams 1 through 64 are allocated to meters 1 through 16 as meter streams 1

through 4.
e =
Global Strear Allacation T Meter Stream Allocation
Meter-Streams
1 2 8 4 5 A 7 8 g 10 11 12 13 14 15 16
1 1 2 3 4
2 5 3 7 8
3 ] 10 11 12
4 13 14 15 16
5 17 15 19 20
E 21 22 23 24
M eters 7 25 26 27 28
8 29 30 Kl 32

(i)
(o5
[o5)
Lo
=
[an)
%]
(o8]
o

=
i
=
2%
oo
[u]
o
o
=

=
E=N
=
=
(g8
o
(5]
=N
=

s
2y
o
=
o
L=
=l
=y
&=

=
e
o
5]
=
a
o
2]

=
n
L5
o
=
o
o
o
o

m
o
=
o
oo
o
o
for]
=

=
@
@
@
ra
o
(%)
@
=

oK Cancel

ProSoft Technology, Inc. Page 273 of 293



MVI56E-AFC / MVIBOE-AFC ¢ Enhanced Liquid and Gas Flow Computer

ControlLogix® and CompactLogix™

Meter Stream Configuration

Reference Guide

MVIG9E-AFC

The MVIG9E-AFC module’s default global stream configuration for firmware version 4.05
or earlier is shown in the following screen capture of the Global Stream Allocation tab.
Global streams 1 through 48 are allocated to meters 1 through 12, with global streams 1
through 4 allocated to meter 1, global streams 5 through 8 allocated to meter 2, and so

on.
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The MVIGIE-AFC module’s default meter stream configuration for firmware version 4.05
or earlier is shown in the following screen capture of the Meter Stream Allocation tab.
Global streams 1 through 48 are allocated to meters 1 through 16 as meter streams 1

through 4.
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30.1.4 Default Configuration After Upgrading from 4.05 or earlier to 4.06

After an upgrade from firmware version 4.05 or earlier to firmware version 4.06, the
default configuration of four streams per meter is carried over to version 4.06, but it is

altered as explained in the following two sub-sections.

The allocation for the first meter stream for each meter cannot be changed. The
remaining meter streams may be changed, as explained in section 30.2.2.

MVIS6E-AFC

An MVI56E-AFC global stream configuration that has been upgraded from firmware
version 4.05 or earlier to 4.06 is shown in the following screen capture of the Global

Stream Allocation tab. Global streams are allocated as follows:

Global streams 1 - 16 are allocated to meters 1 - 16 as meter stream 1.

Global streams 17 - 32 are allocated to meters 1 - 16 as meter stream 2.
Global streams 33 - 48 are allocated to meters 1 - 16 as meter stream 3.
Global streams 49 - 64 are allocated to meters 1 - 16 as meter stream 4.
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The corresponding default meter stream configuration after upgrading from firmware
version 4.05 or earlier to 4.06 is shown in the following screen capture of the Meter

Stream Allocation tab.

23 5]
Global Stream Allocation T Meter Stream Allocation
Meter-Streams
1 2 3 4 7 8 g 10 1 12 13 14 15 16
1 1 17 33 43
2 2 18 34 a0
3 3 19 35 51
4 4 20 36 52
5 5 21 37 53
E B 22 35 54
Meters 7 7 23 33 55
2 2 24 a0 Bk
9 9 25 41 57
10 10 26 42 o]
1 1 27 43 ]
12 12 28 44 E0
13 13 29 45 E1
14 14 30 L1 E2
15 15 3 a7 B3
16 16 32 45 B4
oK Cancel
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MVIG9E-AFC

An MVIGI9E-AFC global stream configuration that has been upgraded from firmware
version 4.05 or earlier to 4.06 is shown in the following screen capture of the Global
Stream Allocation tab. Global streams are allocated as follows:

e Global streams 1 - 12 are allocated to meters 1 - 12 as meter stream 1.
e Global streams 13 - 16 are not allocated.
e Global streams 17 - 28 are allocated to meters 1 - 12 as meter stream 2.
e Global streams 29 - 32 are not allocated.
e Global streams 33 - 44 are allocated to meters 1 - 12 as meter stream 3.
e Global streams 45 - 48 are not allocated.
e Global streams 49 - 60 are allocated to meters 1 - 12 as meter stream 4.
e Global streams 61 - 64 are not allocated.
rg§-.§: £3
Global Stream Allocation T teter Stream Allocation
M eters
M 1 2 3 4 4] E 7 8 9 10 11 12 ~
1 ®
2 ®
3 ®
4 ®
5 ®
5 ®
7 ®
g ®
q ®
10 @
Streams n @
12 (o]
13| @
14 | @
5| @
165 | @
17 [O]
16 ®
E ®
20 ®
21 ®
22 ®
23 ®
24 ®
75 & R
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The corresponding default meter stream configuration after upgrading from firmware
version 4.05 or earlier to 4.06 is shown in the following screen capture of the Meter

Stream Allocation tab.

e =
Glabal Stream Allocation T Meter Stream Allocation
Meter-Streams
1 2 3 4 7 g g 10 11 12 13 14 15 18
1 1 17 33 49
2 2 18 34 50
3 3 15 35 51
4 4 20 36 52
5 5 21 37 53
M ters B [ 22 38 54
7 7 23 39 55
2 A 24 40 56
] k] 25 4 a7
10 1a 2B 42 o]
1 11 27 43 ]
12 12 28 44 i
1] 4 Cancel
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30.2 Configuring the Meter Stream Allocation

30.2.1 Rules and Limitations

With firmware version 4.06, you can modify the default meter stream allocation using the
Meter Stream Configuration dialog. The process for doing so is outlined in section
30.2.2.

When modifying the meter stream allocation, keep in mind the following rules and
limitations:

On the Meter Stream Allocation tab, when you shift a stream left or right, the stream
data is preserved under the new per-meter stream index.

If you allocate (add) a new global stream to a meter stream, at a meter stream index
that was previously allocated, the data from the previous meter stream will be copied
to the new meter stream.

If you allocate (add) a new global stream to a previously unallocated meter stream
index, the new meter stream data will be initialized with the default configuration
consistent with the meter.

If you unallocate (delete) a global stream from a previously allocated per-meter
stream index, the previous stream data is erased.

It is not allowed to perform additions and deletions for the same meter in the same
Modbus transaction.

If a meter is a member of a meter group, only its first meter stream will be included in
the group. Any additional meter streams will be ignored.

Changes to an active meter stream are not permitted.
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30.2.2 Change the Meter Stream Configuration

Note: Both Plant and Process & Control privileges are required to modify the meter stream configuration.
For more information on privileges, see chapter 2.

1 From the Meter Configuration dialog, select ALLOCATION.

& Meter Configuration \EI ==
I METER 1 | Meter Tag [MO1 | Accumulators and Flow Rates
~Select Meter ——— — Meter Classification Volumes | FErey | Mass

hour Flow rate period unit

cubic meters| Flow rate unit

Meter number E%I Product group | Crude oils, JP4

l NeterDizabled | System of units |S|

cubic meters| Accumulation unit
100000000 | Accumulator rollover

r Copy Config From

=
=]
=l
M b 2 S
Gter numker Metering principle | Pulse count =l
=l

Density units | ka/m3

K-factor Characteristics

C
il Group membership Autonomous |0 %

Physical Device

Gross volum| Measured quantity

Identification | pul/m3 Flow input unit

| Turbine
End of period

E; E End-of-day hour Reference Conditions
Process Input |
El End-of-hour minute 15 Reference temperature [°C)

101.325 Reference pressure (kPaa) Control Dpts | Calculation Opts |

Sample rate alarming - . ) |
e Linear Meter [ Pulse Count ) Archive Config Resettable Accum |
0

Frequency flow thieshold (Hz)

Backplane Return | Densitometer |
16777218 | Pulse input rollover
100000000 | paster pulse-count rollover
0 0 Pulse flow thrsh: count, time [g)
Stream 1 | Liquid Linear Meter [ Pulse Count ]

Stream number | I%‘ 0 DFlt vapor pressure [kPag) = S,
Stream Enabled ]
= | Stream Opts |
11 [ .

Shiinkage factor

’—Select Stream 0 Dilt reference density (ka/m3) K-factor [pul/m3)
I

Allocation i

Identification |

Result ———  |To be updated, update it.

Commlink is
unavailable

Site | Bead ‘Write Done

The Meter Stream Configuration dialog displays.

Note: If you are using a firmware version earlier than 4.06, the Meter Stream Configuration dialog will
be read-only.
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2 From the Global Stream Allocation tab, you can make any of the following changes:

o Allocate a new global stream to a meter stream by selecting the cell at the
intersection of the global stream’s row and the meter’s column.

o Change the allocation of a global stream from one meter stream to another by
selecting the cell that corresponds to the new meter stream.

o Unallocate a global stream by clicking in the N/A column in the global stream’s
row.

Note: You cannot make changes to meter stream 1 for each meter (global streams 1 through 16 for the
MVI56E-AFC or global streams 1 through 12 for the MVIGOE-AFC).

Note: Changes made on the Global Stream Allocation tab will be reflected on the Meter Stream
Allocation tab as well.

Global Stream Allocation T Meter Stream Allocation

Meters

HAA

ra

3 4 B 6 7 a g 10 n 12 13 14 15 16 | »

(o]

Streams il ®

]
PE@|eEE e

OK LCancel
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3 Select the Meter Stream Allocation tab. From this tab you can move a global stream
to a different meter-stream position by selecting the stream and then selecting either
SHIFT LEFT or SHIFT RIGHT.

Note: The first meter stream allocation for each meter (column 1) is fixed and cannot be shifted right. It
is also not possible to shift a different global stream into the first column.

Note: Changes made to the allocation on the Meter Stream Allocation tab will be reflected on the
Global Stream Allocation tab as well.

& £2
Global Stream Allocation T Meter Stream Allocation
Meter-Streams
1 2 3 4 5 B 7 g 9 10 11 12 13 14 15 16

1 1

2 2
3 3
4 4
5 5
B B

Meters 7 7

g g

9 9

10 1a
1 11
12 12
13 13
14 14
15 15
16 16

oK LCancel

4 After completing your changes, select OK. This saves your changes to the local
computer.

5 To download your changes to the module, select PROJECT > DOWNLOAD PROJECT.

; EAFC Manager - [EAFC56-16(4):4.06] (new file) (changeq
File Project On-line Communications Window He
Site Configuration ...
Meter Configuration ...
Meter Stream Configuration ...
Prover Configuration ...
Download Project [:}'
Upload Project
Change Module Type >
Modbus Dictionary ...
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31 Modbus Port Configuration

Configuration of the serial ports is stored in these blocks of the Modbus table:

Address Type Description
Ph00102 to Ph00105 Bm Port 1 configuration
Ph00106 to Ph00109 Bm Port 2 configuration

Each group of registers specifies configuration of the corresponding serial port. The four
registers of each block are interpreted as follows:

Ofs Type Tag Contents

+0 Bm Uart UART parameters and port options
+1.L By TmoC LSB: Timeout for CTS

+2L By Dly1 Delay before first data after CTS
+2H By Dly1 Delay after last data before ~RTS
+3 wd [reserved]

The CTS timeout and both delays are in units of 5 ms, with valid values from 0 thru 255,
and are significant only for transmission of outgoing Modbus messages. The receive
timeout is in units of 0.1 second, with valid values from 0 to 255 (where 0 implies the
default of 10, that is, one second), and is significant only for the last port when
configured as a Modbus master. The idle timeout is in minutes with valid values from 0
to 255 where 0 implies the default of 2, and causes a logout of a logged-in Modbus slave
session that has remained idle for this period of time. The UART parameters and port
options word is a bitmap:

Bit Parameter Value

bits 0 to 2 Baud 000: none; see below
001: 9600 baud
010: 19200 baud
111: 28800 baud
100: 38400 baud
101: 57600 baud
110: 115200 baud
111: 230400 baud
bits 3to 4 Parity 00: no parity
01: odd parity
10: even parity
11: no parity (should not be used)

bit 5 Data bits 0: 8 data bits
1: 7 data bits
bit 6 Stop bits 0: 1 stop bhit
1: 2 stop bits
bit 7 Modbus mode 0: RTU mode
1: ASCIl mode
bit 8 Modbus role 0: slave
1: master (permitted only for last port)
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Bit Parameter Value
bit 9 Primary slave 0: primary slave accessible through this port
accessibility (not 1: primary slave not accessible (not permitted for Port 1)
meaningful for master
port)
bit 10 Swap Modbus bytes
bit 11 Swap Modbus words
bit 12 Disable pass-thru (not meaningful for master port)
bits 13 to 15 [reserved]

A change in configuration takes effect after transmission of the response to the Modbus
command that causes the change; the response is sent using the old configuration, but
subsequent Modbus commands to the reconfigured port must use the new one. Writing
a baud code of 0 means that the current configuration is not to be changed, and all other
items are ignored. Default values are 2 for the bitmap (19200, N, 8, 1, RTU, slave,
primary, noswap, passthru) and 0 for all timeouts and delays. The message transmission
procedure is:

e Raise RTS

If TmoC is zero ignore CTS, else wait up to TmoC (5 ms intervals) for CTS

Delay for Dlyl1 (5 ms intervals)

Transmit message

Delay for DlyO (5 ms intervals)

Drop RTS
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32

Product Group Standards

The Product Group represents what you are measuring (i.e., gas or liquid). The Product
Group drop-down list allows you to select the appropriate Product Group for your
application.

METER 1 Meter Tag |Ml]1 | Accumulators
Select Meter Meter Classification Volumes
Meter number [%I Product group Gas - hour
_ . G cubic meters|

Meter Dizabled Systemn of urits e cubic meters|
Copy Config From Refined products (P4 = 100000000
Meter rumber [%I Lubricating oilz

Metering principle | Special applications

| Dikatr emulzions (Crd]
Group membership | Dil-whr emulzions [NGL) ™
Identification Physical Device

| Drifice plate [4Gé 3 [2012]) =

End of period

E:E End-of-day hour Reference Conditions o .

The Product Group selects the API/AGA Standards to be used in calculating flow
rates/increments.

For "Gas", the calculation uses AGA8 (with optionally ISO6976) and either AGA3
(optionally 1ISO5167-2) or AGA7 Standards.
For hydrocarbon liquids, the calculation uses the MPMS Ch 11.

"Crude, JP4" uses the "A" tables.

"NGLs, LPGs" uses the "E" tables. Choose this for lighter products such as
propane, butane and natural gas liquids.

"Refined Products (xJP4)" uses the "B" tables. Choose this for gasolines, fuel oils
and jet fuels (except JP4).

"Lubricating Oils" uses the "D" tables.

"Special Applications” uses the "C" tables. This selection requires explicit
configuration of the coefficient of thermal expansion, and should be chosen when
the other tables, which calculate that coefficient from density, are deemed to be
unacceptable according to experimental results or contract.

"Oil-Wtr Emulsions (Crd)" is the same as "Crude, JP4", except that it also uses
MPMS Ch 20.1 section 1.9.5 to calculate net clean oil. Choose "Oil-Water
Emulsion" for crude oil that is emulsified with large amounts of water.

"Oil-Wtr Emulsions (NGL)" is the same as "NGLs, LPGs", except that it also uses
MPMS Ch 20.1 section 1.9.5 to calculate net clean oil. Choose "Oil-Water
Emulsion" for lighter products that are emulsified with large amounts of water.
Produced/Injected Water uses the water temperature correction of MPMS Ch
20.1
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Each meter channel can be configured for gas or liquid (crude or refined) product. The
Product Group selects the API/AGA Standards to be used in calculating flow
rates/increments.

Product Group Standard

Gas AGAS8 (with optionally
ISO6976) and either
AGAS3 (optionally 1ISO5
167-2) or AGA7

Standards
Liquid (hydrocarbon) MPMS Ch 11.
Crude oils, JP4 "A" tables (All)

= Use for crude oils that are relatively water-free (less than 5%),

and for jet fuel JP4.
NGLs, LPGs "E" tables (All)
= Use for propane, butane, NGLs (natural gas liquids), LPG

(Liquefied Petroleum Gas, e.g. propane)
Oil-Water Emulsions (Crd) "A" tables (All)
= Use for crude that might have a high concentration of water

(more than 5%) for which the API Chapter 20.1 is applicable).
Oil-Water Emulsions (NGL) "E" tables (All)

= Use for NGL/LPG that might have a high concentration of water
(more than 5%) for which the API Chapter 20.1 is applicable).

Refined Products "B" tables (All)
= Use for gasolines, jet fuels (except JP4), and fuel oils

Lubricating Oils "D" tables (All)
Special Applications "C" tables (All)

=  For this product group the coefficient of thermal expansion is
configured directly rather than being computed from density.

The following table provides a brief overview of the standards used according to the
Meter Type and Product Group:

Meter Type Product Group Standards

Differential Gas AGAS8 (with optionally ISO6976)
and either AGA3 (optionally 1ISO5
167-2)

Differential Liquid API12540, AGA3

Linear Gas AGAS8, AGA7

Linear Liquid API12540, MPMS ch12.2
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Important Information About Bogus IPs

Certain IPs are considered bogus by the module. A bogosity is the appearance of an IP
whose value should not or must not appear in the context in which it appears.

For example, the Network interface configuration 192.168.0.255/24 is bogus because
that IP is the broadcast address for its subnet and therefore should be unavailable for
assignment as the host IP of a real interface. This configuration would result in failure.

A Modbus TCP/IP connection attempt must be made by a real host. A calling host IP of
0.0.0.0 is bogus because that IP is the network address of the host's subnet, regardless
of the length of the network prefix.

The AFC module checks for, and appropriately handles these issues whenever they
occur with the following aims:

¢ Maximize the likelihood of successful network configuration by strictly validating the
configuration before attempting to apply it.
e Maximize security by refusing to accept connections that might be suspicious.

Certain IPs and ranges have special meanings. Almost all of these IPs are bogus in the
AFC's Modbus TCP/IP environment:

¢ 0.0.0.0/0 - This range encompasses all IPs that can exist. That is, the entire IP4
universe. IP ranges are used in the AFC module when specifying whitelist entries.
Depending on the remainder of the whitelist entry, an entry that specifies this range
is either bogus or empty (unused).

e 0.0.0.0/32 - This single IP means the local network (all interfaces that can send
packets to each other without having to be routed to a different network). This entry
is bogus when it appears as the source IP in a Modbus TCP/IP connection attempt,
and is therefore bogus when appearing as a whitelist entry.

e 255.255.255.255/32 - This single IP means the local network broadcast address (All
interfaces that can be reached from the sending host without traveling through a
router to a different network). This entry is bogus when it appears as a source IP in a
Modbus TCP/IP connection attempt and is therefore bogus when appearing in a
whitelist entry.

e 127.0.0.0/8 - IPs in this range are loopback IPs; a packet whose source or
destination address is this range should never appear outside its host. The MVI56E-
AFC does not implement Modbus TCP/IP client functionality. Therefore:

o A connection attempt with a loopback source address occurs "on the wire" and is
therefore bogus.

o A Modbus TCP/IP server with a loopback network interface address cannot
receive connection attempts and is therefore non-functional and treated as
bogus.
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34

34.1

Cable Connections

The application ports on the AFC module support RS-232, RS-422, and RS-485
interfaces. Please inspect the module to ensure that the jumpers are set correctly to
correspond with the type of interface you are using.

Note: When using RS-232 with radio modem applications, some radios or modems require hardware
handshaking (control and monitoring of modem signal lines). Enable this in the configuration of the module
by setting the CTS Timeout parameter to a non-zero value.

RS-232 Application Port(s)

When the RS-232 interface is selected, the use of hardware handshaking (control and
monitoring of modem signal lines) is user definable. If no hardware handshaking will be
used, here are the cable pinouts to connect to the port.

DB9 Female to DB9 Female null modem cable DB9 Male to RJ45 Plug
(ProSoft Cable 15 or other) (ProSoft Cable 14)

PIN2 | RxD | PIN2 PIN2 | T*xD — RxD | PIN2 PIN2 | RxD | PIN2
O ~
== < ot et O
] s
2 PIN3 TxD | PIN3 PIN3 | RxD — TxD | PIN3 PIN 3 TxD | PIN3 '%
=
a3 — g
g Si ! Sig 1 Si il i il ;&

PIN5 | common | PIN5 PIN5 | cComman — common| PIN5 PIN5 | commen | PIN5

34.1.1 RS-232: Modem Connection (Hardware Handshaking Required)

This type of connection is required between the module and a modem or other
communication device.

RS-232 Application Port Cable
(Modem Connection)

DB-9 Male RS-232 Device
TxD 3 TxD
RxD 2 RxD
RTS 7 RTS
CTs 8 CTs
Signal 5 Signal
Common Common
DTR 4 DTR
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The CTS timeout parameter for the port configuration should be set to a non-zero value
for most modem applications.

34.1.2 RS-232: Null Modem Connection (Hardware Handshaking)

This type of connection is used when the device connected to the module requires
hardware handshaking (control and monitoring of modem signal lines).

RS-232 Application Port Cable
(Hardware Handshaking)

DB-2 Male RS-232 Device
TxD 3 RxD
RxD 2 TxD
RTS 7 CTS
CTS 8 RTS
Signal 5 Signal
Common Common
DTR 4 DSR

- DCD

34.1.3 RS-232: Null Modem Connection (No Hardware Handshaking)

This type of connection can be used to connect the module to a computer or field device
communication port.

RS-232 Application Port Cable
(No Handshaking)

DB-9 Male RS-232 Device
RxD | 2 TxD
™D | 3 RxD
COM| 5 COM

Note: For most null modem connections where hardware handshaking is not required, the CTS Timeout
parameter should be set to 0 and no jumper will be required between Pins 7 (RTS) and 8 (CTS) on the
connector. If the port is configured with the CTS Timeout set to A NON-ZERO VALUE, then a jumper is
required between the RTS and the CTS lines on the port connection.
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RS-232 Application Port Cable

(No Handshaking)

DB-9 Male RS-232 Device
TxD 3 RxD
RxD 2 TxD
RTS 7 RTS-CTS jumper must

be installed if CTS line
cTS 8 monitoring enabled.
Signal 5 Signal
Common Common
DTR 4

34.2 RS-422 Application Port(s)

The RS-422 interface requires a single four or five wire cable. The Common connection
is optional, depending on the RS-422 network devices used. The cable required for this

interface is shown below:

RS-422 Application Port Cable

DB-9 Male
TxD+ 1
TxD- 8
Signal 5
Commaon
RxD+ 2
RxD- 6

34.3 RS-485 Application Port(s)

RS-422 Device

RxD+

RxD-

Signal
Common

TxD+

TxD-

The RS-485 interface requires a single two or three wire cable. The Common connection
is optional, depending on the RS-485 network devices used. The cable required for this

interface is shown below:

RS-485 Application Port Cable

DB-2 Male RS-485 Device
TxD+RxD+| 1 TxD+/RxD+
TxD-RxD- | 8 TxD-/RxD-
Signal 5 Signal
Commaon Common
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Note: Terminating resistors are generally not required on the RS-485 network, unless you are experiencing
communication problems that can be attributed to signal echoes or reflections. In these cases, installing a
120-ohm terminating resistor between pins 1 and 8 on the module connector end of the RS-485 line may
improve communication quality.

RS-485 and RS-422 Tip

If communication in the RS-422 or RS-485 mode does not work at first, despite all
attempts, try switching termination polarities. Some manufacturers interpret + and -, or A
and B, polarities differently.

34.4 DB9 to RJ45 Adaptor (Cable 14)

‘ 18.0™

Cable Assembly

L=

s} [clclelc) o
clciclcle]
[

—

J1 N g J2
@ /‘ \\ DED TXTXD TXD+ e @
& RXD RXD+ b 3
= TXD | =
8 DTR | %
& i GND GND GND [ e
& i DSR RXD- 'O
) J RTS | /
7 - £ ' — (D
_O@ A, cTS TXRXD- TXD- LI P
®lc ¥ e

Wiring Diagram
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35 Support, Service & Warranty

35.1 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:
e Product Version Number
e System architecture
o Network details
If the issue is hardware related, we will also need information regarding:
¢ Module configuration and associated ladder files, if any
¢ Module operation and any unusual behavior
e Configuration/Debug status information
e LED patterns
¢ Details about the interfaced serial, Ethernet or Fieldbus devices
Note: For technical support calls within the United States, ProSoft Technology'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:
www.prosoft-technology.com/About-Us/Contact-Us.
35.2 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

Documentation is subject to change without notice.
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