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PlantPAx Control Strategies Reference Manual

Important User Information

Read this document and the documents listed in the additional resources section about installation, configuration, and operation of this equipment before
you install, configure, operate, or maintain this product. Users are required to familiarize themselves with installation and wiring instructions in addition to
requirements of all applicable codes, laws, and standards.

Activities including installation, adjustments, putting into service, use, assembly, disassembly, and maintenance are required to be carried out by suitably
trained personnel in accordance with applicable code of practice.

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may be impaired.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from the use or application of this
equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables and requirements associated with
any particular installation, Rockwell Automation, Inc. cannot assume responsibility or liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or software described in this manual.
Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation, Inc., is prohibited.

Throughout this manual, when necessary, we use notes to make you aware of safety considerations.

WARNING: |dentifies information about practices or circumstances that can cause an explosion in a hazardous environment,
which may lead to personal injury or death, property damage, or economic loss.

ATTENTION: Identifies information about practices or circumstances that can lead to personal injury or death, property
damage, or ecanomic loss. Attentions help you identify a hazard, avoid a hazard, and recognize the consequence.

IMPORTANT Identifies information that is critical for successful application and understanding of the product.

These labels may also be on or inside the equipment to provide specific precautions.

SHOCK HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that dangerous
voltage may be present.

BURN HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that surfaces may
reach dangerous temperatures.

potential Arc Flash. Arc Flash will cause severe injury or death. Wear proper Personal Protective Equipment (PPE). Follow ALL

ARC FLASH HAZARD: Labels may be on or inside the equipment, for example, a motor control center, to alert people to
& Regulatory requirements for safe work practices and for Personal Protective Equipment (PPE).

The following icon may appear in the text of this document.

Q Identifies information that is useful and can help to make a process easier to do or easier to understand.
Rockwell Automation recognizes that some of the terms that are currently used in our industry and in this publication are not in alignment
with the movement toward inclusive language in technology. We are proactively collaborating with industry peers to find alternatives to such

terms and making changes to our products and content. Please excuse the use of such terms in our content while we implement these
changes.
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Preface

About This Publication

Download Firmware, AOP,
EDS, and Other Files

Summary of Changes

The Rockwell Automation® Process Objects Library includes PlantPAx® control strategies to
help reuse logic to save development time. Use this reference manual for guidance on when

and how to use each control strategy.

Download firmware, associated files (such as AOP, EDS, and DTM), and access product release

notes from the Product Compatibility and Download Center at rok.auto/pcdc.

This publication contains the following new or updated information. This list includes
substantive updates only and is not intended to reflect all changes.

The updates to this version of the publication apply to the 5.20 release of the PlantPAx process
library. Screen shots are examples and might show previous versions, even though they apply

to this release.

Topic Page
Added EtherNetIP Integration chapter 55
Added FOUNDATION Fieldbus and Profibus PA Integration chapter 69
Added EtherNet/IP, FOUNDATION Fieldbus, and Profibus PA sheets to these chapters:
Coordinated Control (CC) Control Strategies 83
Internal Model Control (IMC) Control Strategies 9
Modular Multivariable Control (MMC) Control Strategies 99
Process Analog Input (PAI) Control Strategies 109
Process Analog Dual Sensor Input (PAID) Control Strategies 19
Process Analog Input Multi Sensor (PAIM) Control Strategies 127
Process Deadband Controller (PDBC) Control Strategies 149
Process Dosing Flow Meter (PDOSEFM) Control Strategies 161
Process Dosing Weigh Scale (PDOSEWS) Control Strategies 169
Process Proportional + Integral + Derivative (PPID) Control Strategies 203
Process Proportional + Integral + Derivative (PPID) with Cascade Control Strategies 213
Process Proportional + Integral + Derivative (PPID) Feedforward Control Strategies 231
Process Proportional + Integral + Derivative (PPID) Override Control Strategies 24]
Process Proportional + Integral + Derivative (PPID) Basic PPID with Process Analog Output (PAO) 953
Control Strategies
Process Proportional + Integral + Derivative (PPID) Ratio Control Strategies 27
Process Proportional + Integral + Derivative (PPID) Split Range Control Strategies 283
Process Pressure/Temperature Compensated Flow (PPTC) Control Strategies 295
Ramp/Soak (RMPS) Control Strategies 347
Updated the HART sheets for the Process Analog Output (PAO) Control Strategies 135
Added motor-specific and drive-specific control strategies for Process Lead Lag Standby (PLLS) Control 179
Strategies
Added FOUNDATION Fieldbus, and Profibus PA control strategies for Process Tank Strapping Table (PTST) | 305
Added additional drive-specific control strategies for Process Variable Speed Drive (PVSD) 339

Note: The Totalizer (TOT) Control Strategy was removed from the 5.20 release of the library as
it is an embedded process controller instruction. For more information, see the Advanced

Process Control and Drives Instruction Manual, publication 1756-RM006 or the online help.
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Additional Resources

These documents contain additional information concerning related products from Rockwell

Automation. You can view or download publications at rok.auto/literature.

Resource

Description

PlantPAx Distributed Control System Configuration and Implementation User Manual,
publication PROCES-UM100

Provides system guidelines and instructions to assist with the development of your
PlantPAx system.

Rockwell Automation Library of Process Objects: HART Modules for PlantPAx DCS,
publication PROCES-RMO10

Provides details on the integration of HART devices into a PlantPAx system or
Integrated Architecture®

Rockwell Automation Library of Process Objects, publication PROCES-RM200

Describes the Add-On Instructions, PlantPAx instructions, and associated faceplates
that are available to develop applications.

Rockwell Automation Sequencer Object User Manual, publication PROCES-RM202

Provides an overview of how to use the Rockwell Automation® Sequencer Object
(raP_Opr_Seq).

Power Device Library Reference Manual, publication DEVICE-RM100

Provides information on objects for discrete, velocity, motion, and PowerMonitor™
devices.

1/0 Device Library Reference Manual, publication DEVICE-RM200

Provides information on objects for Rockwell Automation 1756, 1769, 1734, 1794, 1738,
1732E,1719, 5069, 5094 1/0 modules, including pre-configured status and diagnostic
faceplates.

Advanced Process Control and Drives and Phase and Sequence Instruction Manual,
publication 1756-RM006

Provides details about the available General, Motion, Process, and Drives instruction
set for a Logix-based controller.

18
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Chapter ]

Library Prerequisites

How to use PlantPAx
Control Strategies

PlantPAx Control Strategies

The PlantPAx® control strategies are routines or programs that you import into your controller
project. The PlantPAx control strategies are Function Block Diagrams or Ladder Diagrams that
include preconfigured process instructions that represent common control and equipment
scenarios in process automation. The PlantPAx control strategies have several preconfigured
arrays and tags.

See the instruction online help for complete details on the instructions in the control
strategies.

Download the latest versions of these libraries at the Product Compatibility and Download
Center (PCDC).

» Power Device Library
« 1/0 Device Library

You can import the PlantPAx control strategies into your project with Studio 5000 Logix
Designer®, or with Application Code Manager (ACM) plug-ins within Studio 5000 Logix Designer.

Import Method Considerations

« You can easily modify a source import file for each application:
a. Import the standard routine.
b. Modify the routine.
c. Export the modified routine to a renamed control strategy for your
application.
« You must import individual routines one at a time (even when a single control
strategy is comprised of multiple routines).
« You can add routines while you are online with the controller.
For more information, see Import with Studio 5000 Logix Designer on page 20.

Import using Studio 5000 Logix
Designer

« ACM process library includes a comprehensive set of PlantPAx control
strategies plug-ins.

You can enter multiple control strategies at once (even when there are
multiple routines per control strategy)

« You can configure faceplate navigation at import.

« ltis difficult to modify source routines.

« You cannet use the plug-in feature while Online with the controller.

For more information, see Import with Application Code Manager Plug-ins on
page 22.

Import using ACM plug-ins in
Studio 5000 Logix Designer
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Chapter 1 PlantPAx Control Strategies
Import with Studio 5000 Logix Designer
The PlantPAx control strategies are provided as folders that contain one or more routines that
can be imported into an appropriate program.
For information on how to import routines and programs, see the Logix 5000® Controllers
Import/Export Project Components Programming Manual, publication 1756-PM019.
When the Import Configuration window opens:
1. Select the Tags folder.
All tags in the control strategy have a default prefix, such as XT101.
2. Use the Find/Replace button to rename the prefix to match your site’s tag naming
convention.
B " Import Configuration - XT101_Routine_FBD.L5X X
5 % Find: I vl y:. % Find/Replace... Current Import Documentation Language:
Find Within: Final Name Iﬁ;jEnglish (United States) v
Import Content:
Configure Tag References
Import Name Operation | g2| Final Name | M| Usage Alias For Data Typ
A] xT101 Use Existing XT101 | Local P_ANAL(C
P O Tags XT101_lnp PV |Create D [xT101_np_PV | -++/|Input REAL
=¢] L Alarm Definitions XT101_Inp_PV_C...|Create Y [XT101_lnp_PV_C...| || Input BOOL
{Q Errors/Warnings XT101_Inp_PV_... |Create D |XT101_inp_PV_... |=+|Input BOOL
XT101_lnp_PV_U..|Create D [xT101_inp_PV_U..| -++/|Input BOOL
Configure the HMI Display Label
To configure the appropriate display label in the HMI complete these steps.
1. Select the Properties dialog box for the instruction in the control strategy.
w =
) XT101 .
XT101_hp_PV - Inp_PVData Val g: v
T101_hp_PV_ModFit Inp_ModFault Val_inpPV > -
2. Onthe HMI page, edit the default display label to provide an appropriate label for the
operator interface components.
« As abest practice, use a consistent labeling method throughout all projects in the
system. You could use the exact tag name, or use a more readable format.
« If you do not use the exact tag name, the display label should generally align with
ANSI/ISA-5.1-2022 naming standards.
& PAl Properties - XT101 - O X
General Library name:
PV fail check reP-s.00
Instruction name:
» Advanced
[pa
Y| HMI l Display label:
Alarms [XT101 Analog Input
Parameters Area name for security:
Py
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Controller Organizer

Add Main Routine Code to Execute the Imported Control Strategies

Add JSR instructions that reference the imported control strategy to the Main Routine to
execute the new control strategy routines.

(=] abed 287 ab. o+ caby

4 5 eTK101
<7 Parameters and Local Tags
@ MainRoutine

Devices

B Dispatch

B LS1101

B MT1101

& STOD_STATE_D

& STO1_STATE_1

3 STO2_STATE_2

3 STO3_STATE_3

&2 STO4_STATE 4

& STOS_STATE_S

& STO6_STATE 6

& STO7_STATE_7
StateCall
StateModel
StateReadyMap

Big XT1100

B xv1101

B Xv1110

h =4 __A;4nn RLIACT

Description Process ~
Motor

JSR

Routine Name  MT1101

Description Solenoid
Operated Valve

JSR

Routine Name  XV1101

Description Solenoid
Operated Valve

JSR

Routine Name XV1110

Description Digital
Input

JSR

Routine Name  LS1101

HMI Navigation

The process instructions in the PlantPAx control strategies support HMI navigation to other
instructions in the same control strategy. To leverage this capability, you only need to specify
specify the appropriate controller-scoped or program-scoped tag.

On the process instruction, select Properties > HMI> Navigation and enter the tags for the
control strategy objects that you want to allow navigation to.

& PAID Properties - AY301 - ]
General A'llov{ Object tag name
navigation
Advanced
PVA [ControlStrategies]AIT301A
HMI
o | PVB [ControlStrategies]Progr...
Navigation
Qutput PV [ControlStrategies]AIT301
Alarms
Parameters
Tag

This example shows both controller-scoped and program-scoped tags, but you can use either
for each option. Use this syntax for each tag type.

Tag Type Syntax Example
Controller scope |[TOPIC]TagName [ ControlStrategies JAIT301A
Program scope  |::[TOPIC]Program:ProgramName.TagName |: ControlStrategies]Program:CS_PAID.AIT301B
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Import with Application Code Manager Plug-ins

The Application Code Manager (ACM) process library includes a comprehensive set of PlantPAx
control strategies plug-ins for you to use in your controller projects. Follow your project plan
(the spreadsheet with your devices and tags) as you add PlantPAx control strategies for
devices (motors, valves, drives, and so forth) to the Studio 5000 Logix Designer application
project file.

For more information, see the Application Code Manager User Manual,
publication LOGIX-UMOOS3.

IMPORTANT - You can use ACM and ACM plug-ins to add PlantPAx control strategies only
when you are offline with the controller.
« The Library Object Import Wizard can import one or more control strategies
at a time.
« When adding multiple PlantPAx control strategies of the same type, rename
each instance to a unique name.

Prerequisites

Before you can use plug-ins with the Import Library Objects in Studio 5000 Logix Designer, you
must do the following:

1. Verify that the Application Code Manager is installed on the workstation that has Studio
5000 Logix Designer.

2. Verify that the Application Code Manager Process Library is registered in ACM.

~ [if Redgistered Libraries

% (RA-LIB) ACM 2.00 (350)
(RA-LIB) CCA Development (12)
(RA-LIB) Common (10)

2 (RA-LIB) Device (120)
(RA-LIB) Machine (586)
(RA-LIB) Process 4.0 (17)

2 (RA-LIB) Process 4.1 (120)

v iyl (RA-LIB) Process 5 (194)
» Controller (7)
5 ControlStrategies (75)
» HardwareMonitoring (3)
5 HART_Mapping (5)
Historian (1)
HMI (3)
LogixFunctions (2)
5 Organization (17)
v o, (TN
» Device Control (33)
» Discrete Monitoring and Control (2)
» Dosing (1)
» Input Processing (10)
» Procedural Control (4)
» Regulatory Control (22)
» Speciality ()
¥ Proiect (3)

3. In the Studio 5000 Logix Designer application, go to Tools > Documentation Languages
and verify that the Project Documentation Language Configuration Default is set to
English (United States).

Current: ||,E.English (United States) - | Custom...
Default: ||,E.English (United States) v|
Generate a localization file containing documentation from
Export... this project.
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Import Library Objects (Offline Only)

This example workflow shows how to use the Library Object Import Wizard to add two PlantPAx
control strategies (CS_PPID_CASC and CS_PVLVS0) into the Logix Designer Project (ACD) file.

1. Open a Studio 5000 Logix Designer Project (.ACD) file.

2. Right-click on the Controller, and navigate to Plug-Ins > Import Library Objects... to
launch the Library Object Import Wizard.

@ Logix Designer - Plugins_Import_Library_Objects [1756-LB5EP 33.11]*
File Edit View Search Logic Communications Tools Window Help
*IJ 5 H E = ECM _ETR) ~ (-p -)p B rz= Y'E'r. [ qu o [.-; l.i_,_

I RUN e )
= oK I Path: <none> * = 0

I Energy Storage
=0 Offline fl. MoForces P No Edits 2 | Redundancy

"Favc

Controller Organizer * 0 x

a o5

4 @ Controller Plugins_Import_Library_Objects
<7 Controller Tags
Controller Fault Handler

E‘o Verify
Generate Report...

Power-Up Handler Brint v

4 Tasks
4 (B Fast (100 ms) Properties Alt+Enter

b L FastProgram
: b ) )
4 (D) Mormal (250 ms) Plug-Ins Import Library Objects...

3. Inthe Library Object Import Wizard, navigate to (RA-LIB) Process 5 > Plug-In >
Regulatory Contraol.

4. Double-click CS_PPID_CASC to add it to the Library Object(s).

2] Library Object Import Wizard (localhost\SOLACM Test) o x
[2] Library Object Imp:
FILE EDIT VEW OPTIONS HELP

TR 7 x| object Configuration
~ ) Reguiatory Cortrol (#5) ~

CSINC (10) Library Obiect(s)
cs_uC (20) @ cs_priD_casc Narme: ks et sperielt
CSINC_HART (1.0) .
CS_IMC_HART (20) [DoceT
EESEE :;g; Catalog Number: CS_PPID_CASC (2.0) - Published
CS_PDBC_HART (10) Solufion: (RA-LIB) Process 5
C5_PDBC_HART (20)
CS_PFO (10)
CS_PFO (20) Paemeen
C5_PHLS (1.0) =
CS_PHLS (20) B2l el a |5
CS_PPID (1.0) ~ 00-HMI Navigation
CS_PPID (20) DataServer_Area
C5_PPID_CASC (1.0} DeteServer_Path

ASC (20) ~ 01.00-PPID Inner Loop

)_CASC_HART (1.0) PPID_INNER

CS_PPID_CASC_HART (20) PPID_INNER_Description
CS_PPID_FF (10) ~ 01.01-PPID Inner Loop
CS_PPID_FF (20) PPID_INNER_PAI
CS_PPID_FF_HART (10) PPID_INNER_PA_Description
CS_PPID_FF_HART (20) ~ 02.00-PPID Outer Loop
CS_PFID_HART (1.0) PFID_OUTER
CS_PPID_HART (2.0) PPID_OUTER Description
CS_PPID_OVERRIDE (1.0) ¥ 02.01-PPID Outer Loop
C5_PPID_OVERRIDE (20) PPID_OUTER_PA
CS_PPID_OVERRIDE_HART (10) PPID_OUTER_PA|_Description

€5_PPID_OVERRIDE_HART (20)
CS_PPID_PAO (1.0)
€5_PPID_PAO (20)
C5_PPID_PAO_HART (1.0)
CS_PPID_PAO_HART (20)
CS_PPID_PVSD (1.0}
CS_PPID_PVSD (2.0}
€5_PPID_PVSD_HART (1.0)
CS_PFID_PVSD_HART (20)

Area
Define the Data Servers Area for the purpose of navigation. NOTE: A black field represents no Area required

CS_PPID_RATIO (1.0)
CS_PPID_RATO (20)
€5_PPID_RATIO_HART (10)
CS_PPID_RATIO_HART (20)

| ] CS_PPID_SPLITRANGE (1.0) v
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5. Under Library Object(s), click CS_PPID_CASC and configure the Task and Program.

@ ACMA =
FILE EDIT VIEW OPTIONS HELP
Registered Libraries Object Configuration X
(RA-LIB) Process 40 (17) ~l
% RALIB) Process 4.1 (120)
&) (RALIB) Process 5 (194)
 Contrller (1)
 ControlStategies (75)
3 Herdwarcllontorng (3
 HART Mapping (5)
Hisoran (1)
Hill )

Library Obiect(s)
[ CS_PPID_CASC
Qs PV

Name: [C5_PPID_CASC.
Description: [esoption ]

Catalog Number: CS_PPID_CASC (10) - Pending

Solution:

(RA-LIB) Process 5

Task: [Nomal | Program: | NomalProgram <

LogixFuncions (2)
% Organization (17) Parameters
v &) Pugh 78) =
2 Devies Cortl (23 G101 feala |

3 C5_D4SD (10) ' 00.00- Navigaiion Sefings

3 CSNPO (10) Device_Shortcut vt

3 CSPAO (10) ¥ 01.00-PPID Inner Loop.
C5_PAO_nokrtk (1.0) PPID_INNER FC100

3 CSPDO (10) PPID_INNER_Description Tank100 Fow Controler
C5_PDO_nolntk (1.0) PPID_INNER_PAI FT100
CSPMTR IS (10) PPID_INNER_PAI_Descripion Tank 100 Flow Transmitter
CS_PMTR_1S_E300 (10) v 01.01-PPID Outer Loop
CS_PMTR_1S_E300_Eneray (10) PPID_OUTER Lci00
CS_PMTR_IS_HAND (10) PPID_Outer_Description Tank 100 Level Cortrller
C5_PMTR_15_SMC50_Eneray (1.0) FPID_OUTER_PAI LTI00
CS_PMTR 25 (10) PPID_OUTER_PAI_Descripion Tank 100 Level Transmiter
CS_PMTR_25_E300 (10)
CS_PMTR_25_E300_Eneray (10)
C5_PMTR_25_HAND (1.0) Device, Shortout
C5_PMTR_REV_E300 (10) =
C5_PMTR_REV_E300_Enery (10)
C5_PMTR_REV_HAND (10)
C5_PPTC_HART (10)

s

PVLVHO (1.0)
CS_PVLVMO (1.0)
P (10)

10)
J CS_PVSD_Hand (1.0) v

6. Configure these required parameters for the CS_PPID_CASC control strategies.

ACM Parameter Description Example
Device_Shortcut Example: [TOPIC] or /Area/DATA:[TOPIC] |[CLX0T]

PPID_INNER Inner Loop Controller Tag FC100

PPID_INNER_Description Inner Loop Controller Tag Description Tank 100 Flow Controller

PPID_INNER_PAI Inner Loop Analog Input Tag FT100

PPID_INNER_PAI_Description  |Inner Loop Analog Input Tag Description | Tank 100 Flow Transmitter

PPID_OUTER Outer Loop Controller Tag LC100

PPID_OUTER_Description Outer Loop Controller Tag Description Tank 100 Level Controller

PPID_OUTER_PAI Outer Loop Analog Input Tag LT100

PPID_OUTER_PAI_Description |Outer Loop Analog Input Tag Description | Tank 100 Level Transmitter

7. Inthe Library Object Import Wizard, navigate to (RA-LIB) Process 5 > Plug-In >
Device Control.

8. Double-click CS_PVLVSO to add it to the Library Object(s).

|2 Library Object Import Wizard (localhost\ SOLACM . Test)
17 Library Object Imp o X
FILE EDIT VIEW OPTIONS HELP

| Registered Libraries | Object Configuration %
2] CS_PMTR_1S_SMC50_Eneray (1)

Library Obiect(s)

[¥CS_PPID_CASC Name: __csjvwso
C5_PVLVSO

MU DSsEw

Catalog Number: CS_PULVSO (20) - Published

(RA-LIB) Process 5
Solution e Task: [ManTask ~| Program: [MainProgram

Parameters

22 |leal a |

~ 00.00-PVLV
FailPos2

~ 01.00-PVV
PVLV
PVLV_Description
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9. Under Library Object(s), click CS_PVLVSO and configure the Task and Program.

Object Configuration

Library Object(s)
CS_PPID_CASC
CS_PVLVSO

Name:
Descripton:
CatalogNumber:

Solufion:

CS_PVLVSO
CS_PVLVSD (1.0) - Pending

(RA-LIE) Frocess § Task: [Nomal

~/| Program: |NemalProgram

Parameters

PVLVSO_Description

XV100
Tark 100 Feed Valve

1. Configure these required parameters for the CS_PVLVSO control strategies.

ACM Parameter

Description Example

PVLVSO

Valve Tag XV100

PVLVSO_Description

Valve Tag Description

Tank 100 Feed Valve

12. Click Next.

13. Review the Merge Actions window, and click Next.

Categoy Name
DatatypealarmDefiition
DatatypeAlamDeinion
DatatypeAlamDefntion
DetatypeAlamDefrton
FBD Sheet

FED Sheat

FED Sheet

FBD Sheat

FBD Sheet

FED Shest

FED Sheet

FBD Sheat

FBD Sheet

FED Shest

FED Sheet

FBD Sheat

FBD Sheet

FED Shest

FED Sheet

FBD Sheat

FBD Sheet

FED Shest

FED Sheet

FBD Sheat

FBD Sheet

con oo

P_ANALOG_INPUT
P_PID
P_VALVE_DISCRETE

FC100 (Sheet 1)
FCT00 (Sheet 10)
FC100 (Sheet 2)
FC100 (Sheet 3)
FC100 (Sheet 4)
FC100 (Sheet 5)
FC100 (Sheet €)
FC100 (Sheet 7)
FCT00 (Sheet &)
FC100 (Sheet 9)
LC100 (Sheet 1)
XV100 (Sheet 1)
XV100 (Sheet 10)
XVI00 (Sheet 11)
XV100 (Sheet 21
XV100 (Sheet 3)
XV100 (Sheet 4)
XV100 (Sheet 5)
XV100 (Sheet 6}
XV100 (Sheet 7)
0100 (Ghect 21

Action Task Name
Use Bisting
Use Bxisting
Use Bxisting

9 add
(Vi
9 dd
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Program Name

NomalProgram
NormelProgram
NormalProgram
NomelProgram
NomalProgram
NormelProgram
NormalProgram
NomelProgram
NomalProgram
NormelProgram
NormalProgram
NomelProgram
NomalProgram
NormelProgram
NormalProgram
NomelProgram
NomalProgram

NormelProgram
NormalProgram
NomelProgram
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14. Review the L5X Generation Successful window (expand tasks and programs), and
click Next.

‘Content Previsw

Controller Piugins_Import_Library_Objects
Tasks

10 Configuration

15. On the Import content into ACD window, verify that the content was imported
successfully.

Successfully imported contentin the ACD

cu L ocal\ Templ{E474eef9-Foc1-4d65-Sfae-710e188 7486 Import LOG bt

16. Click Finish.

17. In the Studio 5000 Logix Designer project, use the Verify Controller feature to confirm
that the control strategies were added to the Logix Designer Project without creating
additional errors.

Contraller Organizer v

a =

4 Tasks
4 @ Fast (100mg)

8o xvioo

4 @® Slow (500 ms)
b 4 SlowProgram
)

OWarings |[ @ 0o 3Messages

te - 0 error(s), 0 warning(s)

Tr- Controtler Orgonze: [N [BBlseorch Results EWaten
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Interlock Options

1/0 Connections

The Process Interlocks (PINTLK) instruction prevents equipment from starting or being
energized. Interlocks are always evaluated to de-energize equipment. For permissive
conditions that must be made true to start the equipment, but are ignored once the equipment
is running, use the Process Permissive (PPERM) instruction.

In each PlantPAx control strategy that has interlocks, there are 8 interlock bank sheets; each
sheet exposes 16 of the available 32 interlocks per bank by default.

If your project runs into memory constraints, you can remove unused code, such as unused
interlock banks. Remove the interlock banks in order of the last to the first bank.

If you edit or add interlock sheets, make sure the PINTLK Cfg_BankID value matches the
number of the interlock bank sheet. For example, Interlock Bank Sheet 4 has a PINTLK
instruction where the Cfg_BanklD is also 4.

iSheet [ [|of 10 [iterock Bank 4 ]
T C5_PAO

2 Interdock Bank 0
3 Interdock Bank 1
4 Intedock Bank 2
5 Interock Bank 3 PITLK

6 Interdock Bank 4 | XC100_intik_4

7 Interdock Bank 5
8 Interdock Bank 6
9 Intedock Bank 7
10 10 Fautts

NN
% 3

XC100_Intk_BankSts

ACM creates the interlock banks sheets that you need based on your settings when you create
your application.

For more information, see the online help for the PINTLK instruction.

The PlantPAx control strategies have preconfigured program connections for the input and
output values for the process instruction in the control strategies. These input and output
values are program-scoped tags in the Parameters and Local Tags for the control strategy (not
controller-scoped tags).

For example, in the PAO control strategy, the output CV is a program connection to a channel
on the module.

Scope: | L CS_PAO v | Show: {aiTags 3

Name =g« Value + Force Mask « Style Data Type Description Constant  Connections . A
XC100_Inp_ClosedLS_ChFIt 0 Decimal BOOL TagDescript - Clos... O
XC100_Inp_ClosedLS_ModFIt 1 Decimal BOOL 1 = This or parent... O
XC100_Inp_OpenLS_ChFIt 0 Decimal BOOL TagDescript - Ope... O
XC100_Inp_OpenLS_ModFit 1 Decimal BOOL 1 = This or parent... [l
XC100_Inp_PosFdbk 0.0 Float REAL TagDescript - Inp... O
XC100_Inp_PosFdbk_ChFlt 0 Decimal BOOL TagDescript - Tie... O
XC100_Inp_PosFdbk_ModFault 0 Decimal BOOL 1 = This or parent.. O

b XC100_Intlk_BankSts =) {u) P_INTERLOCK BA.. TagDescript - Inte.. [
XC100_Out_CV 0.0 Float REAL TagDescript - Con... O Local:5:0.ChOData
XC100_PSet_CV 0.0 Float REAC L
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Map Device Tags to Input Data

In each PlantPAx control strategy, inputs to the main instructions are preconfigured to map to
similar locations for input modules.

For example, a PAl control strategy for this 1756-1F16 analog input module in slot 2:

i [2] 1756-IF16 Local_02

[ [3] 1756-L85EP RA_LIB_CS_5_00_03
8 [4] 1756-IF16 Local_04

§ [5] 1756-OF8 Local_05

il (6] 1756-1B16 Local_06

8 [7) 1756-0B32 Local 07

Has this logic:
PAI
XT101
120 50.0
XT101_Inp_PVData 0 Inp_PVData Val 50,0
XT101_Inp_ModFaut G Inp_ModF auit Val_InpPV 0 5
XT101_Inp_ChanFauit 0 Inp_ChanFault Val_RoC 00
XT101_Inp_PVUncertain Inp_PVUncertain Val_Dev 0
Inp_Reset Qut_Reset 0
Cfg_InpRawMin Sts_Err 0
Cfg_InpRawMax Sts_HiHi 0
Cfg_PVEUMin Sts_Hi 0
Cfg_PVEUMax Sts Lo 0
Sts_Lolo 0
Sts_HiRoC 0
Sts_HiDev 0
Sts_LoDev 0
Sts_Fail
BusObj 0
And the inputs map as follows:
Input Description
Process variable input (program-scoped tag)
XT101_Inp_PVData Source: sensor or input

Program connection to Local:2:.ChOData

Controller-scoped tag Local_02.Sts_|OFault output from
XTI01Inp-ModFault raP_Dvc_LgxModuleSts block for Local_02

Controller-scoped tag Local:2:1.CHOFault directly from
XTI01Inp_ChanFault | 51766 |F16. Fioat_No_Alm:I-0 module tag

. |Controller-scoped tag Local_02.Sts_AnyChanUncertain output from
XTI01Inp-PYUncertain raP_Dvc_LgxModuleSts block for Local_02
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Map Tags to Output Data

In each PlantPAx control strategy, the output from the main instructions is preconfigured to
map to similar locations for output modules.

For example, a PAD control strategy for this 1756-0F8 analog output module:

i [2] 1756-IF16 Local_02

[ [3] 1756-L85EP RA_LIB_CS_5_00_03
i (4] 1756-IF16 Local_04

§ [5] 1756-OF8 Local_05

il (6] 1756-1B16 Local_06

§ (71 1756-08B32 Local 07

Has this logic:

o
=)

XC100_lnp_PosFdbk

XC100_intlk_BankSts.Sts_IntlkOK
XC100_intlk_BankSts Sts_NBIntkOK
XC100_intlk_BankSts Sts_Available

XC100_intlk_BankSts.Sts_intkTripinh
IOFault

10G3

olalala

XC100_Intlk_BankSts Sts_RdyReset

XC100_PSet CV

PAD

XC100
Inp_OwnerCmd
Inp_OpenedFdbkData
Inp_ClosedFdbkData

Inp_PosFdbk

Inp_HandFdbk

Sts_Maint

PSet_CV Sts_Owrd
PSet_Owner Sts_Ext
Sts_Prog

Sts_Oper

Sts_ProgOperLock

BusObj 0

And the output maps as follows:

o

o o o

o o o ol o

o - o © o

Input

Description

XC100_0ut_CV

Control variable output (program-scoped tag)
Program connection to Local:5:0.ChOData
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Map 1/0 Faults

Fault data for output modules all wire to the I0Fault reference on the associated 1/0 Fault
sheet in the PlantPAx control strategy.

For example, a PAD control strategy for this 1756-0F8 analog input module:

8 [2) 1756-IF16 Local_02

[ [3] 1756-L85EP RA_LIB_CS_5_00_03

8 [4] 1756-IF16 Local _04
8 (5] 1756-OF8 Local_05

8 (6] 1756-1B16 Local_06
§ (71 1756-0B32 Local 07

Has this logic:
XC100_Inp_PosFdok CHEE L
) Inp_PosFdbk_( T
XC100_Inp_PosFdbk_ModFaut D
2
=D
XC100_Inp_OpenlS_ChFt = ° 7 4 IOFaut
)_Inp_ L p al
XC100_p_OpenlS ModFt D D 1C3
XC 0 22
100_tp_Closedl S CHFt Ny
XC100_Inp_ClosedLS_ModFt f -
D
Locat51ChOFaut L
ocatol aul "
Local_05.Sts_IOFaut :D_f
And has these fault tags:
Input Description

XC100_Inp_PosFdbk_ChFault

Program-scoped tag

XC100_Inp_PosFdbk_ModFault

Program-scoped tag

XC100_Inp_OpenLS_ChFlt

Program-scoped tag

XC100_Inp_OpenLS_ModFlt

Program-scoped tag

XC100_Inp_ClosedLS_ChFlt

Program-scoped tag

XC100_Inp_ClosedLS_ModFlt

Program-scoped tag

Local5:1.ChOFault

Controller-scoped tag directly from
Local:5:.CHOFault within AB:1756_0F8_Float:|:0 module tag

Local_05.Sts_I0Fault

Controller-scoped tag Local_05.ts.I0Fault From
raP_Dvc_LgxModuleSts block for Local_05

The program-scoped tags are preconfigured in the PlantPAx control strategy and must be
mapped to the appropriate 1/0 points.
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HART Integration

The PlantPAx® control strategies that use HART data use a Process Analog HART (PAH)
instruction to provide input to a Process Analog Input (PAI) instruction. For more information,

see the PAI Control Strategy on page 111.

The examples in this chapter use Application Code Manager (ACM) to enable more

Q efficient project development with libraries of reusable code. Application Code
Manager creates modular objects with customizable configuration parameters
using the reusable content. Application Code Manager can also create the
associated visualization, historical, and alarming elements for a project.

PAH Configuration Considerations

Operand Type

Description

PlantPAx control |P_ANALOG_HART

- Instance of data structure (backing tag) required for proper

operation of instruction.

Ref_HARTData | PAX_HART_DEVICE:I:0

Required data type: HART data from the I/0 module
assembly.

« Select the HART device in your Controller Organizer. The
device must support the PAxDevice data type:
|0TreeObject:1.PAxDevice

Ref_DiagTable  |P_HART_CODE_DESC_STATUS[2]

« Lookup table for diagnostic bit number (to message and
status).

« Select the correct table for your HART device; see table
below.

Ref_UnitsTable |RAC_CODE_DESCRIPTION[2]

« Lookup table for units of measure code (to units text).
Select _HART_EUTable_Generic.
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Chapter 2 HART Integration

Fll“y |l1tegrated HART with  Highly-integrated HART uses a PlantPAx data type in the process controller for use with
FLEX 5000 1/0 FLEX'5000° modules:

Configuration of devices within the I/0 Configuration tree (no Add-On Instruction
needed)

Device diagnostics automatically propagate to the controller project

Integrate FLEX 5000 1/0 with HART Device Using PAH and
PAl Instructions

In this example, the ACM project contains:

ControlLogix Process controller

1756-EN2TR communication module

5094-AEN2TR communication module for FLEX 5000 I/0 connectivity
5094-IF8IH HART analog input module with an Endress+Hauser
ProsonicFlow 200 instrument connected to Channel 0

Contralerprevien < I

4 Controllers
v BlCD oo ]

Controller Fault Handler

Power-Up Handler

Tasks

Mation Groups

Aszzets

~ 140 Corfiguration
v &3 Backplane
v 2= [111756-EN2TR Local_01
v ﬂ [0] 5094-AEN2TR/A RackDl

ﬂ HART-Device-115A Rack01_01_0_ProsonicFlow200
fl [115094-F8IH/A Rack01_01

=5 Ethemet

IMPORTANT  When you add multiple EtherNet/IP™ communication modules to an ACM

project, remember to enter a unique IP address for each module.

32 Rockwell Automation Publication PROCES-RM201B-EN-P - August 2024



Chapter 2 HART Integration

1. Configure the process controller parameters that are required for your application, and
set Has_HART to True.

Name:

PAI (4.0)
Program (1.0}

Task (10)
Hardware_Module_Status (4.0}
Hardware_Bus (4.0}
5094-IFBIH/A  (4.1)
S094-AEN2TR/A  (5.1)
1756-ENZTR (2.1}
115A-ProsonicFow_200 (5.1)

CLX_scenario_1

Description: | Description

Catalog Number:

Solution: (RA-LIB) Process &

Process_Controller (4.0) - Published

Parameters

=4l |El= | =
~ 01 - Controller

ChassisName Local
Slot 0
Size 17
SoftwareRevision 36
ProcessorType 1756-LBSEP
PlartPAxTaskingModel_Enabled False
v 02 - HMI
Frea fhrea:
Path [shortout]
Has_izPositioned Falzse
AreaPath /Area: [shortout]
PreaPathME [shortout]
“ 03 - Historian
Historian MachineName
HistorianMachinelD
FTVAppName
HistorianPath Application/Area:RSLinx Enterprise:[shortcut]
FTLDInterfaceMa 1
~ 04 - Operations
Has_Redundant False
Has_ChangeDetect False
Has_TaskMonitor True
Has_QOARP False
True
Has_EventLogging Falze
Cfg_IncludeSystemTag True
~ 05 - Alarm Configuration
AamClass 0
Cfg_HasMajorFault Alm True
Cfg_HasTaskMonAlm True
~ 05.03 - Major Fault Alarm
MajorFaultAlarmCommand
Cfg_MajorFaultAck Reqd True
Cfg_MajorFault ResetReqd Falze
Cfg_MajorFault Severity 1000
Cfg_MajorFaultMaxShelf Duration 480
Cfg_MajorFault AlamGroup
Cfg_MajorFault ShelveDuration 0

2. When you add the HART instrument, configure the ParentModule Parameter to the
1756-1F8IH module in RackO1.

Name: Rack01_01_0_ProsonicHow 200

Description: ‘ ProsonicFlow_200

Catalog Number:

115A-ProsonicFow_200 (5.1) - Published

Solution: (RA-LIB) ACM 2.00
Parameters
= 4l |ElS |
v Module Configuration
ParentMadule Rack01_01
Channel 0
2 ChassisName Rack01_01_0_ProsonicFlow 200
Class View 1 x RPI 500
~ Controllers
v [ CLX_scenario_1
> [E PAI (40)
> [ Program (1.0)
Task (1.0)
Hardware_Module_Status (4.0}

| Hardware_Bus (4.0)
5094-IF8IH/A  (4.1)

: Rack01_01

-] BO94-AENZTR/A (5.1)
1 1796-ENZTR (2.1)
115A-ProsonicFow_200 (5.1)

E Rack(01_01_0_ProsonicHow200

Rockwell Automation Publication PROCES-RM201B-EN-P - August 2024

33



Chapter 2

HART Integration

34

3. From the Process library > Control Strategies > Input Pracessing folder, add a PAI
instance for the analog input module and configure the Task and Program.

IMPORTANT  You must create an individual PAl instance for each input module in

your application.

Name:

Description:

Catalog Number:

XT100

‘ Description

PAl (40) - Pubished

Solution: (RA-LIE) Process &

Task: | MNormal ~

Parameters  Everts

=4 |El==
v 00 - Selection

ACM_Type PAl{Single_channel)
. ACM_Usedin Mone
Class View o x :i_eSIE-T-ié_Twe :‘:fg
v i Controllers v 00.01 - Data - Common
~ [ CLX_scenario_1 Area Areall
v [Z PAI (40} Instruction PAI
: Label XT100
[ Program (1.0) Library raP-5_20
Task (1.0} Library_HART raP-5_20
Hardware_Module_Status  (4.0) Has Mare URL
/A Hardware_Bus (4.0) uRL n/a
|5 BOS4FBIH/A (4.7) ~ 00.01.00 - Data - HART
| SOS4-AENZTR/A (5.1) Instruction_H PAH
T7SEENZTR (21) Label_H_Dve XT100 HART
| 115A-ProsonicFow_200 (5.1) URL_HART n/a
Cfg_UseHARTVarSts True
Val_InpRawMaxFromHART_EL %
Val_PVEUMaxFromHART_EU %
Cfg_HasHARTPY False
Cfg_HasHARTSY Falze
Cfg_HasHARTTY Falzse
Cfg_HasHARTQV False
Cfg_UssHART Text Falze
> 00.02 - Data - General
» 02 - Device Configuration
» D02.02 - Device Configuration Fail Actions
> 02.03 - Device Configuration Limits and Scaling
~ 03.00 - IO Configuration
Rack01_01.A1 Rack01_01_00
Inp_PV_Address Rack01_01. Al Rack01_01_D0HAddress
Inp_PV_ModuleOk Rack01_01.5ts_IOFault
Inp_PV_ChannelFault Rack01_01.Al.Rack01_01_D0HChFault
Inp_PV_Uncertain Rack01_01.5ts_AnyChanlincertain
Cfg_UseHARTDigitalData False
Cfg_UseHARTScaling True
Hart_Type Hart7
Hart7_DiagTable_Selection ProsonicFlowB200
Ref_Hart Device Rack01_01_0_ProsonicHow200
Ref_HARTPlantP AxData Rack01_01_0_ProsonicFow 200#Plant P Ax Data
~ 4 - Alarm Configuration
Cfa HasFailAlm Falze

4, Configure these parameters.

ACM Parameter Description/Value
10_Signal_Type HART
Inp_PV Connect to the channel of the I/0 module that is connected to the instrument.

Cfg_ UseHARTDigitalData

Not applicable, leave at default value.

Cfg_UseHARTScaling

Set to True if you want to connect the scaling parameters from the PAH
module.

Hart_Type

Select the HART protocol revision (Generic, Hart, Hart5, Hart6 orHart7).

Hart7_DiagTable_Selection

Select the relevant Diag Table value for the instrument.

Ref_HartDevice

Connect to the instrument.
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5. From the Process library > Organization > Bus folder, add a Harware_Bus object.

Name: HWBus_Org
Description: | Description
Catalog Number: Hardware_Bus

(40) - Published

6. From the Process library > Hardware Monitoring > Specialty folder, add a

Solution: (RA-LIB) Process 5 Task: | System
Parameters  Bus View_PAssignment
3| E S| E
~ 00.00-Omg
HWOrgView Size 4
~ 00.01 - Org Scan Data - Common
Class Vi 0 x Scan_Library aP-5_20
EE Scan_Instruction raP_Opr_OrgScan
v Cortrollers Scan_Label HWOrgScan
~ [l CLX_scenario_1 Scan_frea Areall
> PAI (4.0} ~ 00.02 - Org View Data - Common
Program (1.0) View_Library raP-5_20
o Task (1.0} View_Instruction raP_Opr_OrgView
Hardware_Module_Status  (4.0) View_Area Areall
Hardware_Bus (4.0} View_Label HWOrgScan
Sl H\Bus_Org View_Area_01 Areall
- S094-IFBIH/A (4.1) View_Label_01 OrgView
5094-AENZTR/A (5.1) View_Area_02 Areall
] 1756-EN2TR (2.1) View_Label_02 COrgView
118A-ProsonicFlow_200 (5.1) View_Area_03 Arealll
View_Label_03 COrg\View

Hardware_Module_Status object for each module in the project. Give each object a
unique instance on the hardware bus.

Name: HWMS_Local_01

Description:

|This instruction checks the /0 connection status of the give

Catalog Number:

Hardware_Module_Status  (4.0) - Published

Solution: {RA-LIB) Process &
Parameters
4l A= E
v 00.01 - Data - Common
Area Arzall
Instruction raP_Dwve_LgxModuleSts
Class View I x tibr::u ::d:u IeEFStatLls
w Controllers w 01- 'Oplior:s -
v [ CLX scenario_1 Module Local_01
v d 115A-ProsonicFlow_200 (5.1) Bus_lnstance HWBus_Org.Bus.Cmd_1
= Rack01_01_0_ProsonicHow200 w 01.01 - Options
v [ 1786EN2TR (21) SetNumberOfChannels False
= Local 01 ParentModuleName Local_1
v | S094-AENZTR/A (5.1} ModuleCat Num Local_01#CatNum
Rack01 ModuleSlot Local_017Slot
v Ij 5094-IF8IH/A  (4.1) v 04 - Aam Configuration
: RackD1_01 AlamClass 0
> Hardware_Bus (4.0) v 04.01 - Module Fault Alarm
v Hardware_Module_Status (4.0} ModuleFault AamCommand Nav ToDisplay [Control Strategies] x "Faceplate” "/RP”"
! Cfg_ModuleFaultAck Reqd True
HWMS_Rack1 Cfg_ModuleFaul ResetReqd False
HWMS_Rack01_01 Cfg_ModuleFault Severty 1000
: HWMS_Rack01_01_0_ProsonicHow200 Cfg_ModuleFaultAlamGroup
PAl (40) Cfg_Module FaultMaxSheff Duration 480
Program (1.0} Cfg_ModuleFault Shelve Duration ]
| Task (1.0) Cfg_ModuleFaultAlam Setoperations True
Cfg_Module Fault Alam Setrollupcount True
Cfg_ModuleFautt Deadband 00
Cfg_ModuleFaultOff Delay 0
Cfg_Module FautOnDelay 1]
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7. Generate the controller ACD file.
PAl L]
XT100
0o 50.0
Rack01:1:1.Ch00.Data [ 0 Inp_PData wal [ 50.0
{ XT100_Dve_Sts_eHARTDiagCode! = Inp_SmartDvests VaLingbv >
C_ XT100_Dve_Sts_DiagnosticActive )3—0 —————— —i| Inp_SmartDvcDiagavailale Val_RoC |~ D-D
Rack(1_{11.Sts_IOFautt 33: —————— —i| Inp_ModFautt Val Dev |~
Rack01:1:L.Ch00.Fault 6 _ i _ —i| Inp_ChanFaut Out_Reset [ !
{_ XT100_Dve_Sts_CurrentSaturated ;)3—0 —————— —#| Inp_OutofSpes Sts Err % E
[ XT100_Dvc_Sts_CurretFiced ;)3—0 —————— —¢| Inp_FuncCheck sts_HiHif>
|Rack01_01.5ts_AnChaUnetan [ — — — — — — —] Inp_PVUneertain St Hi[o ;
] Inp_HiHiGate Sts Lo
£ Inp_HiGde Sts_lolo = !
| Inp_LoGate Ste_HiRoC |~ E
< Inp_LoLoGate Sts_HiDew |- 0
PAH = [a Inp_H?RDCGat& St‘i_Lllﬂ‘&\.' o .
% Inp_HiDevGat Sts_Fail |-
XT100_Dve £ Inp_LoDevGate
Val HARTRY | EE | Inp_OoRGate
Val HARTSW [ 0o | Inp_Resst
Val HARTTW | Cfg_InpRawMin
Val HARTQW | oo Cfg InpRawMax
Val HARTLoopCurmrent | o0 Cfg PVYBEIMin
Val_InpRawMinFromHART ;IJUU Cfg PVBINax
Val_InpRawMaxFromH&RT 0 BusObj 0
Val_PVEUMinFromHART
Wal_PVEUMax FromHART 1060
Stz eHARTDiagCode1 :}D—C XT100_Dwvc_Sts eHARTDiagCodel )
Sts_CurrentSaturated Z}—E —— < XT100_Dve_Sts_CurrentSaturated |
Sts_Cunrentficed (>~ — <7 XT100_Dve_Sts_CurrentFied |
St_DiagnosticAdive [>— — ~Z  XT100_Dvc_Sts_DiagnosticActive |
Srcl | ! 102
Ref HARTData Rackl1_01_0_ProsonicFlow200:1. PAxDevice
Ref DiagTable _HART?_DiagTable_ProsonicFlowB200
Ref UnisTable _HART_EUTable Generic

36
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Chapter 2 HART Integration

Integrate FLEX 5000 with HART Device via PV, SV, TV, or QV Values

In this example, the ACM project contains:
»  ControlLogix Process controller
» 1756-EN2TR communication module
»  5094-AEN2TR communication module for FLEX 5000 1/0 connectivity
+  5094-IF8IH HART analog input module with an Endress+Hauser
+  Promag 400 revision 8 instrument connected to Channel 7

IMPORTANT  When you add multiple EtherNet/IP communication modules to an ACM
project, remember to enter a unique IP address for each module.

Class View X

A Controllers
AAlic] CLX_EtherhetP
(1.0}

= Program
v [F Promass_100/A (2.0}
XT100_Promass_1004

[Z] Task (1.0}
v |5 Hardware_Module_Status (4.0}
HWMS_XT100_Promass_100A
[F PAI (4.0)
XT100
v | & Hardware_Bus (4.0}
HWBus_Org

£

Add the devices to the ACM project and configure parameters as needed.

1. Configure the process controller parameters required for your application, and set
Has_HART to True.

MName:

Description:

CLX_scenario_2

|Descnption

Catalog Number: Process_Controller (4.0} - Published

PAl (40)
Program (1.0}
|4 Task (1.0}

HistorianMachineMame
HistarianMachine!D
FTVAppMName
HistorianPath
FTLDInterffaceNo

04 - Operations
Has_Redundant
Has_ChangeDetect
Has_TaskMaonitor
Has_OOAP
Has_HART
Has_EventLogging
Cfg_IncludeSystem Tag
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Solution: (RA-LIB) Process &
Parameters
=4 B8 =
~ 01 - Controller
ChassisName Local
Slot 0
2 Size 17
Class View I 2 SoftwareRevision 36
v Controllers ProcessorType 1796-L85EP
v [ PlantP Ax TaskingModel_Enabled False
[Z 116%-Promag400_R8 (5.1) v 02-HMI
1756-EN2TR {2.1) Area /Prea
5094_HART_PAxMap (3.0) Path [shorteut]
=] S094-AENZTR/A (5.1) Has_isPositioned False
-] BOS4IFBIHA (41) AreaPath /Area[shortcut]
Hardware_Bus (4.0) AreaPathME [shorteut]
Hardware_Module_Status (4.0} v D3 - Historian

Application,/Area:R5Linx Enterprise:[shortcut]

1

False
False
True
False
True
False
True
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2. When you add the HART instrument, configure the ParentModule Parameter to the

1756-1F8IH module in Rack01.

W

Description:

Class View

v Controllers

v [ CLX_scenario_2

v | 1169-Promag400_R8 (5.1)

i
1756-EN2ZTR (21)
5094_HART_PAxMap (3.0}
[=] 5034-AEN2TR/A (5.1)
|53 5094-F8IH/A (4.1)
] Hardware_Bus (4.0}
Hardware_Module_Status  (4.0)
PAL (4.0)
Program (1.0)
> [F Task (1.0)

Catalog Number-

Rack01_01_0_Promag400R8

| Promag400_R8

1165-Promag400_R8 (5.1 - Published

Solution: (RA-LIB) ACM 2.00

Parameters

4l ES|E
~ Module Configuration

ParertModule Rack01_01
Channel 0
ChassigName _0_Promag400Rg

RFI 500

3. From Process library > HART_Mapping > HART 10 Card Mapping, create an instance of
the 5094_HART_PAxMap and connect to the Promag 400 revision § instrument.

You must have an instance of the library for each extra signal you use (PV, SV, TV,

or QV).
Name: Rack01_01_0_Promag400R8_HART_Map
Description: |H.F\HT advanced data mapping to 5x PAl object.

Catalog Number:

Solution: {RA-LIB) Process 5

5094_HART_PAxMzp {3.0) - Published

Task: | Nomal ~ | Program: | NormalProgram

v Contrallers

~ CL¥_scenario_2

» [E 1169-Promagd00_R8 (5.1)

1756-EN2TR (2.1}
5094_HART_PAxMap (3.0}
I Fack01_01_0_Promag400R8_HART_Map
S094-AEN2TR/A  (5.1)
B094-IFBIH/A  (4.1)
Hardware_Bus (4.0)
Hardware_Module_Status (4.0}
PAI (4.0)
> Program (1.0)

i Task (1.0)
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Chapter 2 HART Integration

4. From the Process Library > Organization > Bus folder, add a Hardware_Bus object.

<

5 HWBus_Org
Description: |Descriptian
Catalog Number: Hardware_Bus (4.0} - Published
Solution: {RA-LIB) Process 5 Task: | System
Parameters  Bus View_Assignment
=
“HWOrgViewSize 1
v 00.01 - Org Scan Data - Common
e Scan_Library raP-5_20
Class View Scan_Instruction raP_Opr_OrgScan
e Controllers Scan_Label HWOrgScan
v [l CLX_scenario_2 Scan_Area Areall
> |3 1163-PromagdDD_R8 (5.1) ~ 00.02 - Org View Data - Common
» [3] 1756EN2TR (2.1) View_Library raP-5_20
> [ 5094_HART_PAxMap {3.0) Wiew_Instruction raP_Opr_OrgView
> |Z 5094-AEN2TR/A (5.1) View_frea Areall
> [5 S094-FBIH/A (4.1) View_Label HWOrgScan
v |5 Hardware_Bus (4.0} View_fArea_01 Areall
View_Label_01 OrgView
» | Hardware_Module_Status (4.0} View_Area_02 Areall
» [F PAI (40) View_Label_02 OrgView
>[4 Program (1.0) View_frea_03 Areal1
> [ Task (1.0) View_Label_03 OrgView

5. From the Process library > Hardware Monitoring > Specialty folder, add a
Hardware_Module_Status object for each module in the project. Give each object a
unique instance on the hardware bus.

.

: HWMS_Local_01

Description:

Catalog Number:

|Thi5 instruction checks the 140 connection status of the give:

Hardware_Module_Status  (4.0) - Published

> |5 Hardware_Bus (4.0)

v d Hardware_Module_Status (4.0}

+ 01

HWMS_Rack01

HWMS_Rack01_01

= HWMS_Rack01_01_0 Fromag4DORE
1 PAl (40)

%] Program (1.0)

[ Task (10)

ModuleFault AlarmCommand
Cfg_MeoduleFaultAck Reqd
Cfg_ModuleFault ResetReqd
Cfg_ModuleFault Severity
Cfg_MaduleFault AlamGroup
Cfg_ModuleFault Max Shelff Duration
Cfg_ModuleFautt Shelve Duration
Cfg_MaoduleFaultAlam Setoperations
Cfg_ModuleFault Alam Setrollupcount
Cfg_ModuleFautt Deadband
Cfg_Madule FautOff Delay
Cfg_ModuleFautCOnDelay
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Solution: (RA-LIB) Process 5
Parameters
=4l ElR | =
 00.01 - Data - Common
Area Areall
Instruction raP_Dve_LgxModuleSts
Label Module Status
Class View i Library raP-5_20
N Controllers v 01 - Options
~ [ CLX_scenario_2 Module Local_01
v |3 1169-Promag400_RE (5.1) Bus_lnstance HWBus_Org.Bus.Cmd_1
Rack01_01_0_Promag400R8 v D1.01 - Options
v [ 1756EN2TR (2.1) SetMumberOfChannels False
Local_01 ParentModuleMame Local 1
5094_HART_PAxMap (3.0) ModuleCat Num Local_01HCatNum
Rack01_01_0_Promag400R8_HART_Map ModuleSlot Local_0175lat
v Ij 5094-AENZTR/A  (5.1) v 04 - Alam Configuration
Rack01 AlamClass 0
» |5 BO94FBIH/A (4.1) v 04.01 - Module Fault Alarm

Mav ToDisplay [Control Strategies] x "Faceplate” "/RP"
True
False
1000
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Name:

6. From the Process library > Control Strategies > Input Processing folder, add a PAI
instance for the analog input module.

7. Configure these parameters in the I/0 Configuration section.

XT100
Descripti [Descrip
Catalog Number PAl (4.0) - Published
Solution: (RA-LIB) Process 5 Task: | Momal ~ | Program: |MomalProgram
Parameters  Events
=4l Bl | @
v 00 - Selection
ACM_Type PAl{Single_channel)
ACM_Usedin MNone
5 10_Signal_Type HART
Class View i Use_FTIS False
M Controllers ~ 00.01 - Data - Common
w [ CLX_scenario_2 Area Areall
= 1169-Promag400_R& (5.1) Instruction PAI
1756-EN2TR (2.1) Label XT100
5094_HART_PAxMap (3.0) Library raP-5_20
S084-AEN2TR/A  (5.1) Library_HART raP-5_20
5094-IFBIH/A  (4.1) Has_More_URL
Hardware_Bus (4.0} URL nia
<| Hardware_Module_Status (4.0} v 00.01.00 - Data - HART
v =] PAI (4.D) Instruction_H PAH
Label_H_Dve XT100 HART
Program (1.0 URL_HART n/a
[z Task (1.0) Cfg_UseHARTVarSts True
Val_InpRawMaxFromHART_EL i
Val_PVEUMaxFromHART_EU %
Cfg_HasHARTPY False
Cfg_HasHARTSWV True
Cfg_HasHARTTW False
Cfg_HasHARTGY False
Val_HARTSV_Label sv
Cfg_UseHART Text False
Val_HARTSV_EU %
» 00.02 - Data - General
» 02 - Device Configuration
» 02.02 - Device Configuration Fail Actions
» 02.03 - Device Configuration Limits and Scaling
~ 03.00 - 10 Configuration
Inp_PV Rack01_01_0_Promag400R8_HART_Map.5V Rack01_01_0_Promag400R8_SV
Inp_PV_Address Rack01_01_0_Promag400R8_HART_Map.5V.Rack01_01_0_Promag400R8_SVHAddress
Inp_PV_ModuleOlc Rack01_01_0_Promag400R8_HART_Map Sts_lOFault
Inp_PV_ChannelFault Rack01_01_0_Promag400R8_HART_Map.5V.Rack01_01_0_Promag400RE_SVHChFaul
Inp_PV_Uncertain Rack01_01_0_Promag400R8_HART_Map .5ts_AnyChanUncertain
Cfg_UseHARTDigital Data True
Ref_HARTModule Rack01_01_0_Promag400R8

ACM Parameter

Description/Value

Task Program

Assign a Task and Program for the PAI control strategy.

10_Signal_Type HART
Cfg_HasHARTxV Set the referenced input (PV, SV, TV, QV) to true as needed.
Inp_PV Set this reference to the PV, SV, TV, or QV of the 50.94_HART _Mapl0

object that was created for the HART device

Cfg- UseHARTDigitalData

Set to True.

Ref_HARTModule

Set this reference to the 5094 module that is connected to the

instrument.

This example shows the SV value as the selection for the Inp_PV connection.

(8% Select a Reference

~ ¥t Project - ReferenceManual HART
G Historian
[ HMI

v

v [fa CLX scenario_2

nario_2

Controllers

[ 1169Promag400_RE (5.1
| 1756ENZTR (2.1)
=] 5094_HART PAxMap (3.0}
z
2] 5034-AEN2TR/A (5.1)
v |5 S094IFRIHA (41)
|3 RackD1_01
[ Hardware_Bus (40)
| Hardware_Module_Status  (4.0)
g Par (a0)
| Program (1.0
[ Task (10}

Object Name

Object Description
HART Mapping  RackD1 01_0_Promag400R8_HART Map HART advanced data mapping to 5.x PAI object.

Object References  Parameters PV SV TV @V

By

Rack0L_ 01 0_Promag400R8 SV XT100.Inp_PV

Desaription

<

SubObject References  SubParameters

Name  Scope  Val Description  DType  CLXDej
Address SV Rack01_01_0_Promag400RS:1.PAxDevice SV.Ch.Data Sting  true
ChFault SV Rack01_01_0_Promag400RE:1.PAxDevice SV.Ch.Fault sting  true

>

40

Cancel

<< Previous Next >>

Finish Selected ftem.
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Integrate Other HART
Modules with the Process
Controller

Chapter 2 HART Integration
8. Generate the controller ACD file.
Pal
XT100
00 500
Rack01_01_0_Promag400R8:.PAxDevice.SV.Ch.Data Inp_P\Data Val 500
Inp_SmartDwvcSts \al_inpPV 0.0
Inp_SmartDvcDiagAvaildle Val_ReC
Rack01_01_0_Promag400R&.Sts_IOFault 0 Inp_ModFault Val_Dev oo
Rack01_01_0_Promag400R8:|.PaxDevice. SV.Ch.Fault o 0 Inp_ChanFaut Out_Reset 0
Inp_OutOfSpec Sts Emr E
N Inp_FuncCheck Sts_HiHi o
Rack01_01_0_FPromag400R8.5&s_AnyChanUncertain Inp_PVUncertain Si_Hi
Inp_HiHiGate Sts Lo v
Inp_HiGde Sts_Lolo v
Inp_LoGate Sts_HiRoC E
Inp_LolLoGate Sts_HiDev o
Inp_HiRoCGate Sts_LoDev
Inp_HiDevGat Sts_Fail !
Inp_LoDevGate
Inp_OoRGate
Inp_Reset
Cfg_InpRawMin
Cfg_lnpRawMax
Cfg PVBIMin
Cfg PVBIMax

BusObj

HART modules for other /0 platforms must be used with PlantPAx 5.0 instructions in a
different way than FLEX 5000 modules. There is a HART-mapping ACM library for each HART I/
0 module in the HART_Mapping > HART |0 Card Mapping folder.

Registered Libraries b4 _

(RA-LIB) Device (169)
4 (RA-LIB) ICT (135)
> Wi (RA-LIB) Machine (516)
“ &y (RA-LIB) Process 5 (347)
j Controller (12)
ControlModule (4)
> W ControlStrategies (150)
» K HardwareMonitoring (4)
v &y HART_Mapping (55)
“ Ly HART 10 Card Mapping (55)
= 1715IF16_AI_PAxMAp (1.1)
= 1715IF16_Al_PAxMAp (1.2)
= 1715IF16_AI_PAxMAp (2.0)
| 17150F8I_AO_PAxMAp (1.1)
| 17150F8I_AD_PAxMAp (1.2)
-] 17150F8I_AO_PAxMAp (2.0)
= 1715CF4H_AD_PAxMAp (1.1)
-] 1719CF4H_AD_PAxMAp (1.2)
= 1715CF4H_AD_PAxMAp (2.0)
| 171SIF4HB_PAxMAR (1.1)
-] 1719IF4HB_PAxMAp (1.2)
=] 1719IF4HB_PAxMAp (2.0)
-] 1719IF4HB_PAxMAp (3.0)
= 1734sclE2CH_PA=MAp (1.1)
= 1734sclE2CH_PAxMAp (1.2)
| 1734sclE2CH_PAXMAp (2.0)
| 1734sclEACH_PAxMAp (1.1)
] 1734sclE4CH_PAxMAp (1.2)
= 1734sclEACH_PAxMAp (2.0)
-] 1734scOE2CIH_PAxMAp (1.1)
=] 1734scOE2CIH_PAxMAp (1.2)
-] 1734scOE2CIH_PAXMAp (2.0)
| 1756IF8H_PAxMap (1.1)
| 1756IF8H_PAxMap (1.2)

1 A9EFICOL BALLI.— A AL
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Chapter 2 HART Integration

Each HART-mapping library has these features.

«  Foreach I/0 Module, you can connect to a HART device that is connected to each
channel.

«  The HART device information is mapped into a standard data type PAX_HART_DEVICE:I:0

4 Rack1794_02_HART_Map_HARTDevice0 (-} {} PAX_HART_DEVICE::0
Rack1794_02_HART_Map_HARTDevice0.RunMode 0 Decimal BOOL
Rack1794_02_HART_Map_HARTDevice0.ConnectionFaulted 0 Decimal BOOL
Rack1794_02_HART_Map_HARTDevice0.DiagnosticActive 0 Decimal BOOL

» Rack1794_02_HART_Map_HARTDevice0.DiagnosticSequenceCount 0 Decimal SINT
Rack1794_02_HART_Map_HARTDevice0.CurrentSaturated 0 Decimal BOOL
Rack1794_02_HART_Map_HARTDevice0.CurrentFixed 0 Decimal BOOL
Rack1794_02_HART_Map_HARTDevice0.MoreStatusAvailable 0 Decimal BOOL
Rack1794_02_HART_Map_HARTDevice0.CurrentMismatch 0 Decimal BOOL
Rack1794_02_HART_Map_HARTDevice0.ConfigurationChanged 0 Decimal BOOL
Rack1794_02_HART_Map_HARTDevice0.Malfunction 0 Decimal BOOL

» Rack1794_02_HART_Map_HARTDevice0.LoopCurrent {-} {-} CHANNEL_ALL0

» Rack1794_02_HART_Map_HARTDevice0.PV =3 {-} CHANNEL_AI_HART:L0

» Rack1794_02_HART_Map_HARTDevice0.SV {.} {.} CHANNEL_AI_HART:0

b Rack1794_02_HART_Map_HARTDevice0.TV =} {= CHANNEL_AI_HART:10

» Rack1794_02_HART_Map_HARTDevice0.QV {-} { CHANNEL_AI_HART:10

» Rack1794_02_HART_Map_HARTDevice0.Static 1=} (] AB:5000_HART Static_Struct:10
Rack1794_02_HART_Map_HARTDevice0.ChDataAtSignal4 00 Float REAL
Rack1794_02_HART_Map_HARTDevice0.ChDataAtSignal20 00 Float REAL

- For each channel, you can map any of the HART Digital Variables (PV, SV, TV, QV) to a PAI
module.

« Foreach Channel of the HART module, you can connect to either the Device, PV, SV, TV,
and QV (displayed as sub-objects for each mapping library).

Name: Rack_1719_01_HART_Map

Description:

Catalog Number: SSB_1719-CF4H/A_wMap (12) - Pending
Solution: (SSB) Process 4.0

Parameters Device TV. PV Qv SV

12 ER|
v Misc
Unicast Unicast
ACM_Type Analog Input
Cfg_CH1_UseHART True
True
Cfg_CH3_UseHART False
Cfg_CH4_UseHART False
Ref_Module [=] Rack_1719_01
Ref_Module_Chassis Rack_1719_01?ChassisName
Ref_Module_Slot Rack_1719_017Slot
v Module Configuration
Slot 1
RPI 150
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Map HART Device to PAH from Non-FLEX 5000 1/0

In this

example, the ACM project contains:

ControlLogix Process controller

1756-EN2TR communication module

1719-AENTR communication module connected to a 1719-1F4HB HART module
Endress+Hauser

ProsonicFlow 200 instrument connected to channel 1 of the 1719-1F4HB module

Endress+Hauser

Promag revision 9 instrument connected to channel 4 of the 1719-IF4HB module

Conrater reven - [

A4 Controllers
v B s3]
Controller Fault Handler
Power-Up Handler
Tasks
Motion Groups
Assets
w 140 Corfiguration

~ = Backplane

v & [111756-EN2TR Local_01
v ﬂ [0] 1713-AENTR/A Rack_1715_00
f] [111718-F4HB/A Rack_1715_01

&5 Ethemet

IMPORTANT

When you add the 1719-AENTR module to the ACM project, specify a
unique rack name and IP address for the module.

1. Configure the process controller for parameters you need for your application, and
set Has_HART to True.

Name:

Class View

v Controllers
W CX ccenaro 3|
[Z] 1719-AENTR/A  (50)
| 1719F4HB/A  (5.3)
| 1715IF4HB_PAxMAp  (3.0)
| 1756-EN2TR  (21)
| Hardware_Bus (4.0)
|7 Hardware_Module_Status (4.0}
v [F PAl (40)
o XKT100
XTI
|=| Program (1.0}
|4 Task (1.0}
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CL¥_scenario_3

Description: |Descriptian

Catalog Number: Process_Controller (4.0} - Published

Solution: (RA-LIB) Process 5

Parameters

=l|Ele|E

v 01 - Controller
ChassisName Local
Slot 0
Size 17

e SoftwareRevision 36

ProcessorType 1756-L85EP
PlantP Ax TaskingModel_Enabled False

v 02-HMI
Area AArea:
Path [shortcut]
Has_isPositioned False
AreaPath APrea::[shorteut]
AreaPathME [shortcut]

~ 03 - Historian
HigtorianMachineName
HistorianMachine|D

FTVAppName
HistorianPath Application/Area:RSLinx Enterprise:[shortcut]
FTLDInterfaceNo il
v 04 - Operations
Haz_Redundant Falze
Has_ChangeDetect False
Has_TaskMonitar True
Haz_OOAP Falze
True
Has_EventLogging False
Cfg_Include SystemTag True
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Chapter 2 HART Integration
2. From Process library > HART_Mapping > HART 10 Card Mapping, create an instance of
the 1719-IF4HB_PAxMap and connect to the 1719-IF4HB module.
Description: |HART data mapping of legacy |0 to 5x PAl object
Catalog Number- 1719IF4HB_PAxMAp (3.0} - Published
Soliton: (RALIB) Process & Task: | Momal ~| Program: | NormalProgram
Parameters Device SV PV ™ av
=3l |ER| =
w Module Configuration
RPI 150
ChassizMName Rck_1715%
- Unicast Unicast
de==ew X Cfg_CH1_UseHART True
v ] Controllers Cfg_CH2_UseHART False
v @ CI._X_scenano_El Cfg_CH3_UseHART False
[5] 1719AENTR/A  (50) Cfg_CH4_UseHART True
[%] 1719IF4HB/A (53) Ref_Module Rack_1719_00_01
v d 1719IF4HB_PAxMAp  (3.0) Ref_Module_Chassis 17ChassisName
F Rack_1719_00_01_HART_Map Ref_Module_Slat
[Z] 1756-EN2TR (2.1) - -
Hardware_Bus (4.0)
|4 Herdware_Module_Status  (4.0)
w |_] PAl (40)
o XT100
s XT101
[ Program (1.0}
[ Task (10)
3. Configure these parameters.
ACM Parameter Description
Cfg_CH1_UseHART Set to True if a HART device is connected to this channel.
Cfg_CH2_UseHART Set to True if a HART device is connected to this channel.
Cfg_CH3_UseHART Set to True if a HART device is connected to this channel.
Cfg_CH4_UseHART Set to True if a HART device is connected to this channel.
Ref_Module Select the HART I/0 module.
4. Change the 1719-1F4HB ChassisName to the 1719-AENTR name.
N SP—
Description: |1719 4 Channel HART Analog Input Wide
Catalog Number: 1719-IF4HB/A  (5.3) - Published
Solution: {RALIB) ACM 2.00
Parameters A
Ed|ER|E
w Channel Descriptions
Ch1Description Input Ch1
Ch2Description Input Ch2
- Ch3Description Input Ch3
Class View Ch4Description Input Chd
v Controllers v General
v [i CLX scenario_3 FPLaunch_Button_Label Rack_1713_01
T1S-AENTR/A  (5.0) v HMI Configuration
v [ 1TIHFHBA (53) Navigation Button GraphicalButton
Rack_1719_00_01 SEAssocDisplay
<| 1715IF4HB_PAxMAp  (3.0) MEAssocDisplay
-| 1756-EN2TR (2.1) v Module Configuration
| Hardware_Bus (40) Slot i
:| Hardware_Module_Status (4.0} RPI 150
4 PAI (40) Rack_1713_00
<| Program (1.0}
|4 Task (1.0}
4b Rockwell Automation Publication PROCES-RM201B-EN-P - August 2024



Chapter 2

HART Integration

5. From the Process library > Organization > Bus folder, add a Hardware_Bus object.

Name:

HWBus_Org

Description: | Description

Catalog Number:

Hardware_Bus (4.0) - Published

Solution: (RA-LIB) Process &

Task: | System
Parameters Bus  View_Assignment
N=R-~ll=!
~ 00.00 - Og
HWOrgView Size 4
w 00.01 - Org Scan Data - Common
= Scan_Library raP-5_20
Class View e Scan_Instruction raP_Opr_OrgScan
v Controllers Scan_Label HWOrgScan
v [l CLX scenario_3 Scan_frea Areall
> [Z 1719-AENTRA (5.0) ~ 00.02 - Org View Data - Common
1719F4HE/A  (53) View_Library 1aP-5_20
1719IF4HB_PAxMAp (3.0) View _Instruction raP_Opr_OrgView
1796EN2TR (2.1) View_Area Areall
Hardware_Bus (4.0} View_Label HWOrgScan
HWBus_Org View_Area_01 Areall
Hardware_Module Status (4.0} View_Label_01 Org\View
PAI (4.0} View_Area_02 Areall
Program  (1.0) View_Label_02 CrgView
Task (1.0} View_Area_03 Areall
View_Label_03 OrgView

6. From the Process library > Hardware Monitoring > Specialty folder, add a
Hardware_Module_Status object for each module in the project. Give each object a
unique instance on the hardware bus.

I

HWMS_Local_01

Description:

|This instruction checks the 1/0 connection status of the giver

Catalog Number:

Solution: (RA-LIB) Process 5

Hardware_Module_Status  (4.0) - Published

Class View

v Controllers

w [ CLX_scenario_3

v [ 1719-AENTR/A (5.0)
. Rack_1719_00

[E 1719F4HBA  (53)
+ Rack_1719_00_01
1719IF4HB_PRxMAp  (3.0)
1756-EN2TR  (2.1)
: Local_01
| Hardware_Bus (4.0)

Hardware_Module_Status  (4.0)
0 HWMS_Local 01

HWMS_Rack_1719_00
# HWMS_Rack_1715_00_01
= PAL (40)
Program (1.0}
Task (1.0)

Parameters

=4l |ER | =

~ 00.01 - Data - Common
Area
Instruction
Label
Librany

~ 01 - Options
Madule
Bus_Instance

~ 01.01 - Options
SetNumberQfChannels
ParentModuleMame
ModuleCatNum
Madule Slot

v 04 - Alarm Configuration
MarmClass

~ 04.01 - Medule Fault Alarm
Module Fault AlamCommand
Cfg_ModuleFaultAck Reqd
Cfg_ModuleFaultReset Reqd
Cfg_ModuleFault Severity
Cfg_Module FaultAlarmGroup
Cfg_ModuleFaultMax Shelf Duration
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Areall
raP_Dvc_LgxModuleSts
Module Status

raP-5_20

Local_01
HWBus_Org.Bus Cmd_1

False

Local_1
Local_01#CatNum
Local_017Slot

0

MavToDisplay [Control Strategies] x "F
True

False

1000

480
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Chapter 2 HART Integration
1. From the Process library > Control Strategies > Input Processing folder, add a PAI
instance for each instrument.
3
Name: XT100
Description: |Description
Catalog Number: PAl (4.0) - Published
Solution: fRALIB) Frocees 5 Task:  Momal ~| Program: | NormalProgram
Parameters  Events
=4l Bl &
~ 00 - Selection
ACM_Type PAl{Single_channel)
ACM_Usedin None
Class View 1 x &;SIE_T%‘Twe :‘:?:T
v Controllers v 00.01 - Data - Common
v [ CLX_ scenario_3 Area Areald
[E] 1719AENTR/A (5.0) Instruction PAI
1719-IF4HB/A (5.3} Label XT100
1T1SIFAHE_PAMAD  (30) Library raP-5_20
1756-EN2TR (2.1} Library_HART raP-5_20
Hardware_Bus (4.0) Has_Mare_URL
Hardware_Module_Status  (4.0) URL néa
v [E] PAL (40) w 00.01.00 - Data - HART
S Instruction_H PAH
xmon Label_H_Dvec XT100 HART
[Z Program (1.0} URL_HART n/a
|5 Task (1.0) Cfg_UseHARTVarSts True
Val_lnpRawMaxFromHART_EU o
Val_PVEUMaxFromHART_EU %
Cfg_HasHARTPY False
Cfg_HasHARTSV False
Cfg_HasHARTTY Falze
Cfg_HasHARTQV False
Cfg_UseHART Text False

46

00.02 - Data - General
02 - Device Configuration

Cvvwvw

03.00 - 10 Configuration

' ModuleClc
Inp_PV_ChannelFault
Inp_PV_Uncertain
Cfg_UseHARTDigital Data
Cfg_UseHARTScaling
Hart_Type
Hart7_DiagTable_Selection
Ref_HartDevice
Ref_HARTPlantP AxData

02.02 - Device Configuration Fail Actions
02.03 - Device Configuration Limits and Scaling

Rack_1719_00_01.Al Rack_1713_00_01_11

Rack_171 Al Rack_1719_00_01_11#Address

Rack_171 s_|OFault

Rack_171 Rack_1719_00_01_118ChFautt

Rack_1719_ nyChanUncertain

False

True

Hart7

ProsonicFowB200

Rack_1719_00_01_HART_Map .Device Rack_1715_00_01_01
Rack_1719_00_01_HART_Map.Device.Rack_1719_00_01_01#PlantP AxData

8. Configure these parameters in the I/0 Configuration section.

ACM Parameter Description/Value

Task Program Assign a Task and Program for each PAI control strategy.

10_Signal HART

Cfg_HasHARTxV Set the referenced input (PV, SV, TV, QV) to true as needed.

Inp_PV Connect to the channel of the I/0 module that is connected to the instrument.

Cfg_UseHARTDigitalData

Not applicable, leave at default value.

Hart_Type

Select the HART protocol revision (Generic, Hart, Hart5, Hart6 orHart7).

Cfg_UseHARTScaling

Set to False.

Hart7_DiagTable_Selection

Select the relevant Diag Table value for the instrument.

Ref_HartDevice

Connect to the mapping library in ACM and on the Device tab select the
correct channel.
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(67 Select a Reference

v %t Project - ReferenceManual HART
g Historian
[
v il Controllers
~ [ CL¥_scenario_3
] I71SAENTR/A (5.0)
1719/F4HB/A (53)
=] 1719IF4HB_PAMAD  (3.0)
SEENITR (21)
Hardware_Bus  (4.0)

This example of the first PAl instance (XT100) shows the Ref_HartDevice for the
Prosonic 200 instrument connected to channel 1 of the 1719-IF4HB module.

Object Description

HART_Mapping  Rack_1719_00_01 HART Map HART data mapping of legacy IO to

Rack_1719_00_01_01
Rack_1719_00_01 02
Rack_1718_00_01_03
Rack_1719_00_01 04

Object References  Parameters  Device 5V PV v Qv

By

XT100.Ref HartDevice  Description

Channel

e n

SubObject D

r:r;dw;a‘;ea;ﬂndu\ejtams (40) SubObject References  SubParameters
Program  (1.0) Name Scope  Val Description  DType  CLXDep
[ Taske (1.0) PlantPAxData Device  Rack_1719_00_01_HART_Map_HARTDevicel Sting  true
Cancel << Previous Next >> Finish Selected kem. Rack_1719_00_01_01

This example of the second PAl instance (XT101) shows the Promag revision 9
instrument connected to channel 4 of the 1719-1F48H module.

(8% Select a Reference x

~ % Project - ReferenceManual HART Object Description Object References  Parameters Device Sy PV TV Qv

; :';tlﬂnan HART_Mapping  Rack_1719_00_01_HART_Map  HART data mapping of legacy 10 to 5.x PAI object. Name
v Controllers

v [ CLX scenario_3

SAENTR/A (5.0)
$IFAHB/A (53)
SIF4HB_PAMAD  (

30)

m
Hardware_Bus (4.0)
Hardware_Module_Status  (£.0)
2 PA (40)

XT100

o Task (10)

Rack_1713_00_01_01

Rack_1719_00_01_02
Rack_1719_00_01_03

. e

XT100.Ref HartDevice  Description

Channel

< >
SubCbject References  SubParameters

Name val Description  DType  CLXDeg
PlantPAxData  Device  Rack_1719_00_01_HART Map_HARTDeviced String  true

< >

Cancel <« Previous Nest > Finish

9. Generate the controller ACD file.
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Selected ltem:

Rack_1713_00_01_04

47



Chapter 2 HART Integration

The controller code contains a routine for each HART instrument and a Hart_Modules routine.

4 () Normal (250 ms)
4 4 MormalProgram
<7 Parameters and Local Tags
MainRoutine
Hart_Modules
Dy 7100
O XT101

These actions occur in the Hart_Modules routine.

+  An Add-On Instruction is inserted which gets the data from the HART Module

(in this case 1_1718_1719_AI4H).

» The HART data is mapped into an array for each device.

(Rack_1719_01_HART_Map_HARTCH1 and Rack_1719_01_HART_Map_HARTCH1 CH4).

« Each element of the array is mapped into a tag of type PAX_HART_DEVICE:|:0 via the
Add-On Instruction rap_Tec_HARTChanData_to_PAH.

Rack_1719_00_1 Sts_lOFaut

LAT1B_1718_ARH

raP_Tec_HARTChanData_to_PaH

AData_. Rack_1719_00_01_HART_Map HARTCH1 |...
Rack_1719_00_01_HART_Map_ChanData[0]
Rack_1719_00_01_HART_Wap_HARTDevicel

raP_Tec_HARTChanData_to_PAH
. ChanData_. Rack_1718_00_01_HART_Map_HARTCHS |
Rack_1719_00_01_HART_Wap_ChanData[3)
Rack_1719_00_01_HART_Uinp_HARTDevices

The instrument logic has no connection between the PAH module and the PAl module as the

ACM parameter Cfg_UseHARTScaling is set to False.

00
Rack_1718_00:1:1.Ch01 Data 5
XT100_Dvc_Sts_eHARTDiagCodet -
XT100_Dvc_Sts_DiagnosticActive 3
Rack_1719_00_01 Sts_IOFaut )
Rack_1719_00:11.Ch01 Fault v
XT100_Dvc_Sts_CurrentSaturated 0
XT100_Ove_Sts_CurrentFixed 3
Rack_1719_00_01.St_AnyChanUncertain
PAH
XT100_Dve
0.0
Val_HARTPV
0.0
Val_HARTSV
oo
Val_HARTTV
i 0.0
‘Val_HARTQV i
“al_HARTLoopCurrent .u
Val_InpRawMinFromHART P
2
Vel_ipRawMaxFronHART -
Wal_PVEUMinFromHART [
1000
Val PVEUMaxFromHART =
Sts_eHARTDiagCodel . XT100_Dvc_Sts_eHARTDiagCodet
Sts_CurrentSaturated [-— XT100_Dve_Sts_CurrentSaturated
Sts_CurrentFixed ; XT100_Dve_Sts_CurrentFixed
Sts_Dia gnosticActive = XT100_Dvc_Sts DiagnosticActive
SrcQ 102

Ref HARTDala  Rack_1719_00_01_HART_Map_HARTDevicel
Ref DiagTable _HART7_DiagTable_ProsonicFlowB200

Ref_UnilsTable _HART_EUTable_Generic
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Rack_1719_00_01_HART_Map_inst | ..

Rack_1718_00-1
Rack_1718_00-1:C

O

Rack_1715_00_01_HART_Map_ChanData

H_EUTable_Generic

PAl

XT100
Inp_PVData
Inp_SmartDveSts
Inp_SmartDvcDiagavailsle
Inp_ModFauit
Inp_ChanFauk
Inp_OutOfSpec
Inp_FuncCheck
Inp_PVUnceriain
Inp_HiHiGate
Inp_HiG e
Inp_LoGate
Inp_LoLoGate
Inp_HiRoCGate
Inp_HiDevGak
Inp_LoDevGate
Inp_OoRGate
Inp_Reset
Cfg InpRawMin
Cfg InpRawMax
Cfg PVEIMin
Cfg PVEIMax

BusObj

Rack_1719_00_01_HART_Map_DevinfoBuf
Rack_1719_00_01_HART_Map_DevinfoMSG |
Rack_1719_00_01_HART_Map_ModDiagBuf

56 Rack_1719_D0_01_HART_Map_ModDisghiSG [

Val
Val_InpPV
Val_RoC
Val_Dev
Out_Reset
Sts_Err
Sts_HiHi
Sis_Hi

Sts Lo
Sts_Lolo
Sts_HiRoC
Sts_HiDev
Sis_LoDev

Sts_Fail

Rack_1715_00_01_HART_Map_inst. inp_lOFaul



Chapter 2 HART Integration

Map HART Device Digital Data to PAl from Non-FLEX 5000 1/0

In this example, the ACM project contains:
»  ControlLogix Process controller
« 1756-EN2TR communication module
o T719-AENTR communication module connected to a 1719-IF4HB HART module
« Endress+Hauser
«  ProsonicFlow 200 instrument connected to channel 2 of the 1719-IF4HB module

Controller Preview 4

w Controllers

v B soenano 4]
Controller Fault Handler
Power-Up Handler
Tasks
Motion Groups
Aszets

4 170 Configuration
~ &3 Backplane
v & [1]1756-EN2TR Local_01
v ﬂ [0] 1719-AENTR/A Rack_1719_00
fl [111715IF4HB/A Rack_1719_00_01

= Ethemet

Map one of the HART digital signals (PV, SV, TV, QV) to a PAI Module. The TV of the HART device
that is connected to Channel 2 of the 1719-1F4HB is connected to the PAI module.

IMPORTANT  When you add the 1713-AENTR module to the ACM project, specify a
unique rack name and IP address for the module.

Add the devices to the ACM project and configure the parameters as needed.

1. Configure the process controller for parameters that are required for your application,
and set Has_HART to True.

? x|
Name: CL¥_scenario_4

Description: |Descriptinn

Catalog Number: Process_Controller (4.0} - Published

Solution: (RA-LIB) Process 5

Parameters

EilE e
v 01 - Controller

ChassisName Local
Slot 0

Size 17
SoftwareRevision 36

OACL: <cerrio 4
[ 1713-AENTR/A  (5.0)

| 1719F4HB/A  (5.3)
719IFAHB_PAxM&p  (3.0)

| 1756-EN2TR  (21)

| Hardware_Bus (4.0)

| Hardware_Module_Status (4.0)
| PAL (40)

| Program (1.0)

[ Task (1.0)

ProcessorType 1756-L85EP

PlantP Ax TaskingModel_Enabled
02 - HMI

False

Area JArea::
Path [shortcut]
Has_isPositioned False
AreaPath JArea:[shorteut]
AreaPathME [shortcut]

v 03 - Historian

HigtorianMachine Name
HistorianMachine!|D
FTVAppName
HigtorianPath
FTLDInterfaceNo

04 - Operations
Haz_Redundant
Has_ChangeDetect

Application/Area:RSLinx Enterprise:[shortcut]
1

False
False

Has_TaskMonitar True
Haz_OOAP Falze
Has_HART True
Has_EventLogging False
Cfg_Include SystemTag True
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Chapter 2 HART Integration
2. Change the 1719-IF4HB ChassisName to the 1719-AENTR name.
Name: Rack_1719_00_01
Description: |17194 Channel HART Analeg Input Wide
Catalog Number- 17134F4HB/A  (53) - Publshed
Solution- (RA-LIE) ACM 2.00
Parameters g
=l [ElR| =
~ Channel Descriptions
Ch1Description Input Ch1
Ch2Description Input Ch2
- Ch3Descrption Input Ch3
Class View 2 Ch4Description Input Ché
~ Controllers v General
v [l CLX _scenario_4 FPLaunch_Button_Label Rack_1719_00_01
v [ 171AENTR/A (5.0) v HMI Configuration
= Rack_1715_00 MavigationBution Graphical Button
v [E 1713IF4HB/A (5.3) SEAssocDisplay
PO Rack 1719 00_01 MEfssocDisplay
v [ 1719IF4HB_PAMAR  (3.0) R T
:  Rack_1719_00_01_HART_Map Slat 1
[ 1756EN2TR (2.1} RPI 130
Hardwars Bus_ (40) N Fc_1719_00
Hardware_Module_Status  (4.0)
PAI (40)
Program (1.0}
[ Tas (10)
3. From Process library > HART_Mapping > HART 10 Card Mapping, create an instance of
the 1719-IF4HB_PAxMap and connect to the 1719-IF4HB module.
You must have an instance of the library for each extra signal you use (PV, SV, TV,
or QV).
Name: Rack_1719_00_01_HART_Map
Description: (HART data mapping of legacy I0to 5x PAI object.
Catalog Number: 1719IF4HB_PAxMAp  (3.0) - Published
Solution: (RALI) Process 5 Task: |Nomal v Program: | NomalProgram
Parameters Device SV PV TV QV
=B =
v Module Configuration
RPI 150
ChassisName
- Unicast Unicast
SaNioy i Cfg_CH1_UseHART Faise
¥ il Controllers Cfg_CH2_UseHART True
v [fa CLX scenano_4 Cfg_CH3_UseHART False
| 1719-AENTR/A (5.0) Cig_CH4_UseHART False
v [ 1719IF4HB/A (53) Rack_1719_00_01
Rack_1719_00_01 1719_00_017ChassisName
v 2] 1719IF4HB_PAXMAD (3.0) 1719_00_
Pl Rack 1715 00_01_HART Map
| 1756-EN2TR (21)
» | Hardware_Bus (4.0)
» || Hardware_Module_Status (4.0)
> | PAL (40)
=| Program (1.0)
> [ Task (1.0)

4, Configure these parameters.

ACM Parameter Usage

Cfg_CH1_UseHART Set to True if a HART device is connected to this channel

Cfg_CH2_UseHART Set to True if a HART device is connected to this channel

Cfg_CH3_UseHART Set to True if a HART device is connected to this channel

Cfg_CH4_UseHART Set to True if a HART device is connected to this channel

Ref_Module Select the HART I/0 module
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5. From the Process library > Hardware Monitoring > Specialty folder, add a
Hardware_Module_Status object for each module in the project. Give each object a

unique instance on the hardware bus.

I

~ Controllers
v [ CLX_scenario_4
v Ij 1719-AENTR/A  (5.0)
#  Rack_1719_00
v Ij 1719-F4HB/A  (53)
= Rack_1719_00_01
> [F 1719IF4HB_PAMAD  (3.0)
v |5 17S6ENZTR (21)
Local_01
>[4 Hardware_Bus (4.0}
v |5 Hardware_Module_Status  (4.0)
R HY _Local_01
HWMS_Rack_1719_00
HWMS_Rack_1719_00_01
> [F PAl (40)
Program (1.0}
> [ Task (1.0)
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HWMS_Local_01
Description: |This instruction checks the 1/0 connection status of the giver
Catalog Number: Hardware_Module_Status  (4.0) - Published
Solution: {RA-LIB) Process 5
Parameters
=P =liE
~ 00.01 - Data - Common
Mrea Areall
Instruction raP_Dve_LgeModuleSts
Label Module Status
Library raP-5_20
~ 01 - Options
Module Local_01
Bus_lnstance HWBus_Org.Bus.Cmd_1
~ 01.01 - Options
SetNumberOfChannels False
ParentModule Name Local_1
ModuleCatMNum Local_01#CatNum
ModuleSlat Local_0173lat
~ [M4 - Alarm Configuration
AlamClass 0
v 04.01 - Module Fault Alarm
Module Fault AlammCommand NavToDisplay [ControlStrategies] x "Faceplate” "/RP"

Cfg_ModuleFaultAckReqd
Cfg_ModuleFaultReset Reqd
Cfg_ModuleFault Severity
Cfg_ModuleFaultAlamGroup
Cfg_ModuleFaultMax Shelf Duration
Cfg_ModuleFault Shelve Duration
Cfg_ModuleFaultAlam Setoperations
Cfg_ModuleFaultAlarm Setrollupcount
Cfg_ModuleFault Deadband
Cfg_ModuleFaultOff Delay
Cfg_ModuleFaultOnDelay

True
False
1000
430
0
True
True
0o
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"l

Class View

v Controllers
v [ CLX_scenario_4
H 1719-AENTR/A  (5.0)

|| Program (1.0}
[ Task (1.0)

6. From the Process library > Control Strategies > Input Processing folder, add a PAI
instance for each instrument and configure these parameters in the I/0 Configuration

section.
XT100
Description: [Deserp
Catalog Number: PAl (4.0) - Published
Solution: (RA-LIB) Process 5 Task: | Momal “  Program: | NomalProgram
Parameters  Everts
A=l
v 00 - Selection
ACM_Type PAl{Single_channel)
ACM_Usedin Mone
10_Signal_Type HART
Use_FTIS False
v 00.01 - Data - Common
Area Prealll
Instruction PAI
Label XT100
Library raP-5_20
Library_HART raP-5_20
Has_Mare_LRL
URL n/a
v 00.01.00 - Data - HART
Instruction_H PAH
Label_H_Dvc XT100 HART
URL_HART nfa
Cfg_UseHARTVarSts True
Val_InpRawMaxFromHART_EU %
Val_PVEUMaxFromHART_EU %
Cfg_HasHARTPY False
Cfg_HasHARTSY False
Cfg_HasHARTTV True
Cfg_HasHARTQV Falze
Val_HARTTV_Label ™
Cfg_UseHART Text False
Val_HARTTV_EU %
> 00.02 - Data - General
> 02 - Device Configuration
> D02.02 - Device Configuration Fail Actions
> 02.03 - Device Configuration Limits and Scaling
v
Inp_f Rack_1719_00_01_HART_Map.TV.Rack_1719_00_01_02
Inp_P" Rack_1715_00_01_HART_Map TV Rack_1715_00_01_02#Address
Inp_PV_ModuleOk Rack_1 00_01_HART_Map Sts_IOFault
Inp_PV_ChannelFault 00_01_HART_Map.TV.Rack_1715_00_01_02#ChFault
Inp_PV_Uncertain Rack_1715_00_01_HART_Map.Sts_AnyChanUncertain
Cfg_UseHARTDigitalData True
Ref_HARTModule Rack_1719_00_01

7. Configure these parameters.

ACM Parameter Usage

Task .

Program Assign a Task and Program for the PAI control strategy.

10_Signal HART

Inp_PV Set this reference to the PV, SV, TV, or QV of the HART_MaplO object that was

created for the HART device

Cfg_ UseHARTDigitalData

Set to True

Ref_HARTModule

Set this reference to the HART 1/0 module to which the instrument is
connected.

This example shows the TV value as the selection for the Inp_PV connection.

(67 Select a Reference

¥ i Project - ReferenceManual HART

4 Historian

HMI

~ ] Controllers

~ [l CLX scenario_4
] 171SAENTRA (50)
] 1713/F4HB/A (53)
Rack_1719_00_01
19IFAHB_PAMAD  (3.0)
Rack_1719_00_01_HART_Map
17S6-ENZTR (21)
Hardware_Bus (40}
Hardware_Module_Status (4.0}
PAl (40}
> [ Pogan (10)
> [ Task (10)

[m] x

nario_4

Object Description

HART Mapping  Rack_1719_00_01 HART Map  HART data mapping of legacy IO to 5.x PAI object.

Object References  Parameters Deviee SV PV TV Qv

fe Channel  SubObject
Rack_1713_00_01_01 1
Rack_1719_00_01 02  XT100.Inp_PV Description 2
Rack_1713_00_01_03 3
Rack_1713_00_01 04 4
< >

SubObject References  SubParameters

52

Cancel

<< Previous Next >>

Name  Scope  Val Description  DType

Address TV Rack_1719_00_01_HART_Map_HARTDevice2.TV.Ch.Data Sting ]

ChFault TV Rack_1719_00_01 HART_Map_HARTDevice2.TV.Ch.Fault sting 1]

< >
Firish Selected ltem Rack_1719_00_01_02
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8. Generate the controller ACD file.
The controller code contains a routine for each HART instrument and a Hart_Modules routine.

4 (@ Normal (250 ms)
4 4 MormalProgram
<7 Parameters and Local Tags
B MainRoutine
Hart_Modules
fo XT100
Qo XT101

These actions occur in the Hart_Modules routine.

« An Add-On Instruction is inserted which gets the data from the HART Module (in this
case |_1718_1719_Al4H).

«  The HART data is mapped into an array for the device
(Rack_1719_01_HART _Map_HARTCH2).

» Each element of the array is mapped into a tag of type PAX_HART_DEVICE:|:0 via the
Add-On Instruction rap_Tec_HARTChanData_to_PAH.

Rack_1719_00_01.5ts_IOFault Rack_1719_00_01_HART_Map_instInp_lOFault

Allen-Bradley 1718 &
1718

Module

1L1718_1719_AKH

1L 1718_1719_AKH Rack_1719_00_01_HART_Map_Inst
Ref_lnp Rack_1719_00:1:1
Ref_Cfg Rack_1719_00:4:C
Inp_IOFaultt O
Ref_ChanData Rack_1719_00_01_HART_Map_ChanData
Ref _EUTable H_EUTable_Generic

Ref_DevinfoBuf Rack_1718_00_01_HART_Wap_DevinfoBuf
Ref DevinfolSG  Rack_1719_00_01_HART Map_DevinfoMSG
Ref_ModDiagBuf Rack_1719_00_01_HART_Map_ModDiagBuf

Ref_ModDiagMSG Rack_1719_00_01_HART_Map_ModDiaghSG
HART_ChanDsata (4.x)
to PAX_HART_DEVICE
(5.10)

raP_Tec_HARTChanData_to_PAH
raP_Tec_HARTChanData.. Rack_1719_00_01_HART_Map_HARTCHZ [.

HART_ChanData Rack_1719_00_01_HART_Wap_ChanData[1]
PAX_HART DEVICE  Rack 1719_00_01_HART_Map_HARTDevice2

The instrument logic has no PAH module.

Rack_1719_00_01_HART_Map_HARTDevice2 TV.Ch Data

Rack_1719_00_01Sts_|OFaut
Rack_1719_00_01_HART_Map_HARTDevice2 TV.Ch.Fault

Rack_1719_00_01.S5s_AnyChanUncertain

Rockwell Automation Publication PROCES-RM201B-EN-P - August 2024 53



Chapter 2 HART Integration

Notes:
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Chapter 3

EtherNet/IP Data

EtherNet/IP Integration

The PlantPAx® control strategies that use EtherNet/IP™ data use Add-On Instructions for
Endress+Hauser devices to provide input to a Process Analog Input (PAI) instruction. For more
information, see the PAI Control Strategy on page 113.

EtherNet/IP Module Configuration Considerations

Configuration

Type Operand Type Description
Flowmeter/sensor AQls:
« raP_Dvc_EH_Promag100_FW2, for Promag 100
« raP_Dvc_EH_Promag300_500, for Promag 300 and Promag 500
« raP_Dvc_EH_Promag400_FWS3, for Promag 400 V01
PlantPAx control  |° raP_Dvc_EH_Promag400V02_Rev4, for Promag 400 V02 Instance of device required for proper operation of control
« raP_Dvc_EH_Promag53_FW1, for Promag 53 strategy.
« raP_Dvc_EH_Promass100_FW3, for Promass 100)
« raP_Dvc_EH_Promass300-500, for Promass 300 and Promass 500
« raP_Dvc_EH_Promass83_FW2, for Promass 83
Module » raP_Dvc_EH_Sensor, for Liquiline CM44x sensors
Ref_Inp EH:xxx_:11:0 Required data type from the device, where xxx = device type.
Ref_Out EH:xxx_100:01:0 Required data type from the device, where xxx = device type.
Ref_Cfg EH:xxx_100_Rev2:C:0 Required data type from the device, where xxx = device type.
Ref_MeterData raP_UDT_Dvc_EH_Flowmeter_Data Passes information from module to raP_Dvc_EH_Flowmeter
Table of engineering unit codes
Ref_EUTable RAC_CODE_DESCRIPTION[897] Specific in-out parameters to sensor
. Table to reference diagnostic codes
Ref_DiagTable RAC_CODE_DESCRIPTION[317] Specific in-out parameters to sensor
Works in conjunction with EH module AOI.
PlantPAx control  |raP_Dvc_EH_Flowmeter Receives data from Ref_MeterData tag.
Optionally connected with a raP_Dvc_EH_Heartbeat AOI.
Flowmeter Ref_MeterData raP_UDT_Dvc_EH_Flowmeter_Data Receives information from module AQI
Ref_EUTable RAC_CODE_DESCRIPTION[897] Table of engineering unit codes
. Table to reference diagnostic codes
Ref_DiagTable RAC_CODE_DESCRIPTION[99] Specific to device being used
PlantPAx control | raP_Dvc_EH_Heartbeat Provides option to do extensive self-test of device
Ref_SendMSG MESSAGE Sent message to device
Ref_SendData DINT[9] Sent data to device
Heartbeat Ref_ReadMSG MESSAGE Received message from device
Ref_ReadData DINT[2] Received data from device

Ref_HeartbeatSeq

raP_UDT_Dvc_EH_Heartbeat_Seq

Sequence of steps for the test to run
Specific to device being used
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EtherNet/IP Instructions The PlantPAx control strategies include EtherNet/IP options that support the EtherNet/IP
devices available from Endress+Hauser. These options are available:

«  EtherNet/IP control strategies use both the raP_Dvc_EH_Flowmeter instruction and the
raP_Dvc_EH_Heartbeat instruction for Promag or Promass flowmeters; the heartbeat
instruction provides diagnostics.

«  EtherNet/IP NoHB control strategies use the raP_Dvc_EH_Flowmeter instruction for
Promag or Promass flowmeters.

«  EtherNet/IP Sensor control strategies use the raP_Dvc_EH_Sensor instruction for
Liquiline analyzers.

For more information on these instructions, see Endress+Hauser EtherNet/IP Instrumentation
for PlantPAx DCS Reference Manual, PROCES-RM212A.

Flowmeter Example - raP_Dvc_EH_Flowmeter

Control strategies with the raP_Dvc_EH_Flowmeter instruction integrate Endress+Hauser
Promag and Promass flowmeters into a PlantPAx system.

«  Promass meters measure flow using a Coriolis flow sensor and provide mass flow,
volumetric flow, density, and other variables depending on the model chosen.

+  Endress+Hauser Promag meters use a magnetic flow sensor and provide volumetric
flow, mass flow, and other variable, depending on the model chosen.

Both types of flowmeters also offer three independent totalizers as well, each with the ability
to be cleared from the faceplate or from user logic. Measured variables and their status are
provided to a PAl instruction for display on the HMI and for generation of alarms.

These are the primary instructions in this control strategy.

Instruction Type Description

Model-specific instructions, where Provides data from the flowmeter to the user program in a common

xxx = device type. MeterData structure. This data structure provides meter capabilities, analog

+ raP_Dvc_EH_Promagxx data, status, units of measure, and totalizer data for the meter, and controls
T for the meter’s totalizers. Model-specific instructions gather and distribute

+ raP_Dvc_EH_Promassxxx the MeterData but do not have any faceplate or other user interface.

Consolidates the meter data in a common format. Has a faceplate that
shows the data from the meter and accepts commands to control the
totalizers.

Provides a single analog value for display on the HMI. Has a faceplate for
setting alarm thresholds and displaying analog alarms.

The raP_Dvc_EH_Flowmeter
instruction

One or more PAl instructions
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raP_Dvc_LoxModuleSts
FT_01_ModukeSts
Inp_Reset
Inp_Parent_I0_OK
Inp_Parent_I0_AlmGate
Inp_AnyChanFault
Inp_AnyChanUncertain

Ref_Module
BusObj

Qut_Reset
Out_Child_I0_OK
Out_Child_I0_AlmGate
Sts_IOFault
Sts_Connected
Sis_Inhibited
Sts_AnyChanUncertain
Sts_Err

Sts_Modulef ault
Sts_AnyCharFault
Promag100_FW2
PhysBus{1]

cocoocoooo-=o

Ref Cfg

Ref MekrData

raP_Dvc_EH_Promag100_FW2

Promag100_FW2

EnabieOut
Ref_inp Promag100_FW2:1
Ref Out Promag00_FW2:01

Promag100_FW2:.C.
FT_01_MesterData

raP_Dvc_LgxhoduleSts
FT_M_ModukSis
Inp_Reset
Inp_Parent_IO_0K.
Inp_Parent_I0_AlmGate
Inp_AnyChanFault

Inp_AnyChanUncertain

Ref_Module
BusObj

Out_Reset
Out_Child_I0_DK
Out_Child_ID_AlmGate
Sts_IOFautt
Sts_Connected
Sts_Inhibited
Sts_AnyChanUncertain
Sk_Err

Sts_ModuleF ault
Sts_AnyChanFault
Promagl00_FW2
PhysBus(1]

raP Dvc EH_Promag100_Fin2

Promag100_FW2

EnableOut
Refinp Promag100_FW2:11
Ref_Out Promag100_FW2:01
Ref Cfg Promag100_FW2:C
Ref MekrData FT_01_MeterData

The flow of information through the blocks is:

1.

raP_Dvc_EH_Flowmeter

To interface to the flowmeter, the model-specific Add-On Instruction uses InOut

parameters for the device assembly tags for Input, Configuration, and Output. It
provides data in a common format to a MeterData tag through an additional InOut
parameter.

FT.0M
Enablein

Ref_MeterData FT_01_MeterData
Ref EUTable _EH_EUTable
Ref_DiagTable _EH_DiagTable_PromaX_x00
Inp_Heartbeatlert Val_Tot1
Val_Tat2
Val_Tot3
Val_MassFlow
Val_\VoF low
Val_Corr\biFiow
Val Density
Val Refensity
Val Terp
Val_Cond

Sts_eDiagCode
Sts_HeartbeatAlert
Sts_IOFault
Sts_DiagFail
Sts_DiagOutOfSpec
Sts_DiagFuncCheck
Sts_DiagMantReqd

0.0
[}

0.0
0.0
0.0
0o
0.0
200

PAl

FLO1
Inp_PvData
Inp_ModFault
Inp_ChanFault
Inp_Out0fSpec
Inp_FuncCheck
Inp_MaintReqd
Inp_PVUncertan
Inp_Reset

BusObj

Val
Val_npPV|
Wal RoC
Val Dev
Out_Reset
Sis_Ermr
Sts_HiHi
Sts_Hi
Sk_Lo
Sts_LoLo
Sts_HiRoC
Sts_HDev
Sts_LoDev
Sts_Fail

OpBus[1]

~cococaoocoeaao

raP_Dvc_EH_Heartbeat

FT_01_HB
Ref_SendWSG
Ref_SendData
Ref_ReadiSG
Ref_ReadData
Ref HeartbealSeq
Inp_nhibtSeq
Inp_IOFauit
Cfg_AccessCode

FT_01_HB_SendMsG |
FT_01_HB_SendData
FT_01_HB_ReadMSG
FT_01_HB_ReadData
_EH_HeartbeatSeq_Promag100
Val SegStep
Val_VerifyProgress
Wal ReportiD
Val_bSWOptions
Val_FvWersion
Sts_Enabled
Sts_RdyStart
Sts_ResultPass
Sts_ResultFail
Sts_NewReport
Sts_SeqBusy
Sts_Seqlone
Sts_SeqErr
Sts_SeqTimeout
Sts_Alert

W
g

The raP_Dvc_EH_Flowmeter tag gets data from the MeterData tag and provides several
Values (for example, Val_MassFlow) with units and status.

raP_Dvc_EH_Flowmeter

Sts_eDiagCode
Sts_HeartbeatAlert
Sts_IOFault

Sts_Dia gFail

Sts DiagOutOfSpec
Sts_DiagFuncCheck
Sts_DiaghahtReqd

FT_0M
Enableln
Ref_MetrData FT_M_MeterData
Ref_EUTable _EH_EUTable
Ref DiagTable _EH_DiagTable_PromaX_X00
Inp_Heartbeatlert Val_Tot
Val_Tot2
Val_Tot3 [
Wal_MassF
Val_\boF
Val_CorrVolFlow
‘Val_Density
Val_Reensiy [}
Val Temp [
Val_Cond

o % ooolooooae
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FLO
Inp_PvData
Inp_ModFauit
Inp_ChanFault
Inp_OutOfSpec
Inp_FuncCheck
Inp_MaintReqd
Inp_PvUncerian
Inp_Reset

BusObj

Val
Val_npPV|
Val RoC
Val Dev
Out_Reset
Sts_Err|
Sts Hii
Sts_Hi
S&_Lo
Sts_Lolo
Sts_HiRoC
Sts_HiDev
Sts_LoDev
Sts_Fail

OpBus{1]

raP_Dvc_EH_Heartbeat

FT_01_HB
Ref_SendMSG
Ref_SendData
Ref_ReaddSG
Ref_ReadData
Ref_HeartbeatSeq
Inp_InhibiSeq
Inp_IOFauit
Cfg_AcmessCode

FT_01_HB_SendisG
FT_01_HB_Sendlata
FT_01_HB_Readi5G
FT_01_HB_ReadData

_EH_HeartbeatSeq_Promag100

Val SeqStep
Val_VerifyProgress
Wal ReportiD
Val_bSWOpfions
Wal_FiWWersion
Sts_Enabled
Sts_RdyStart
Sts_ResultPass
Sts_ResultFail
Sts_NewReport

Sts_SeqBusy

Sts_SeqDone
Ste_Seqfrr
Sts_SeqTimeout
Sts_Alert

big

=2
]
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raP_Dve_LgxidoduleSts
FT_01_ModukSts.

Inp_Reset
Inp_Parent_I0_OK
Inp_Parent_I0_AImGate

Inp_AnyChanFault
Inp_~AnyChanUncertain

Ref_Moduie
BusObj

Out_Reset
Out_Child_I0_0K
Out_Child_I0_AlmGate
Sts_|OFault
Sts_Connected
Sts_Inhibited
Sts_AnyChanUncertain
St_Err

Sts_ModuleF ault
Sts_AnyChanFault
Promag100_FW2
PhysBus1]

raP_Dvc_EH_Promag100_FW2

Promagi00_FW2
EnableOut
Ref_Inp Promag100_FW2:1
Ref_Out Promag100_FW2.01
Ref Cfg Promag100_FW2:C
Ref Me®rData FT_01_MeterData

58

3. Adisplay or alarm variable is wired to a PAl instruction, which provides those services.

raP_Dvc_EH_Flowmeter
FT_01

Enableln
Ref_MeterData
Ref EUTable
Ref_DiagTable
Inp_Heartbeatalert

FT_01_MeterData
_EH_FUTable
_EH_DiagTable_PromaXx_X00
Val_Tot!

Val_Tot2

Val Tot3
Val_MassFlow
Val_VoFlow
Val_Corr\biFlow
Val Density
Val_RefDensity
Val Temp
Val_Cond
Sts_eDiagCode
Sts_Heartbeatalert

PA|

FLOM
Inp_PvData
Inp_WodFaut
Inp_ChanFaul
Inp_OutOfSpec
Inp_FuncCheck
Inp_MaintReqd
Inp_PvUncerian
Inp_Reset

BusObj

Val
Val_npPV|
Val RoC
Va|_Dev
Out_Rese|
St_Err]
Sts_HiHi
Sts_Hi
St_Lo
Sts_LoLo
Sts_HiRoC
Sts_Hiev
Sts_LoDev

Sts_Fail

OpBus[1]|

0o
0.0
0o

Ste_IOFault
Sts_DiagFal
Sts_DiagOutOfSpec
Sts DiagFuncCheck

Sts_DiaghlaniRegd

raP_Dvc_EH_Heartbeat
FT_01_HB
Ref_SendMSG
Ref SendData
Ref ReadMSG
Ref ReadData
Ref_HeartbeatSeg
Inp_InhibiSeq
Inp_IOFauit
Cfg_AccessCode

FT_01_HB_SendMSG
FT_01_HB_SendData
FT_01_HB_ReadlSG
FT_01_HB_ReadData

_EH_HeartbeatSeq_Promag100

Val SeqStep
Val_VerifyProgress
Val ReportiD
Val_bSWO0pfions
“Val_FiWerson
Sts_Enabled
Sts_RdyStart
Sts_ResultPass

Sts_ResuttFail

n

Sts_Alert

For detailed meter status and diagnostics, click the analog display object to open the PAI
faceplate, then click the Smart Device button to open the Flowmeter faceplate.

¥T102_Dwe - TagDescript - PV - EH EtherMet/IP Flowmeter

x

@ ¥ Channel Fault

Mass Flow Density
. 0.00 ki 0.00 kgl
Wolume Flow Reference Density
0.00 mem 0.00-2-
Corrected Volume Flow Temperature
0.00-2- 0.00 -c

? ©
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Totalizer 1: XT102 EH Device
0.00 «g

Totalizer 2: XT102 EH Device
0.00 kg

Totalizer 3: XT102 EH Device
0.00 1o

o o o

B
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Chapter 3 EtherNet/IP Integration

Heartbeat Example - raP_Dvc_EH_Heartheat

Many Endress+Hauser flowmeters provide Heartbeat Verification technology, which can
perform an extensive self-test of the device. From the operator faceplate, you can initiate the
Heartbeat Verification, see the test progress and the overall pass/fail result. A detailed report
of the test is then available from the on-device web page.

raP_Dvc_LogxhoduleSts
FT_01_ModukeSis.

Inp_Reset Out_Reset
Inp_Parent_I0_OK Out_Child_IO_OK
Inp_Parent_I0_AlmGate Out_Child_I0_AlmGate

raP_Dvc_EH_Flowmeter

raP_Dvc_EH_Heartbeat

Inp_AnyChanFautt Sts_IOFault
Inp_AnyChanUncertain Sts_Connected
Sts_Inhibited

Sts_AnyChanUncertain

Sts_Err

Ref_Modue
BusObj

Sts_ModuleF ault

Sts_AnyChanFaults

Promagl00_FW2
PhysBug1]

raP_Dvc_EH_Promag100_FW2

Promag100_FW2

EnableOut
Ref Inp Promag100_FW2:11
Ref_Out Promag100_FW2:01
Ref_Cfg Promag100_FW2:C
Ref Me&rData FT_01_MeterData

FT01 FLO1 FT01_HB
Enablehn Inp_PVData valpr Ref_SendiisG FT_01_HB_SendisG
Ref_MeterData FT_01_WelerData Inp_ModFault valnppvf> Ref_SendData FT_01_HB_SendData
Ref EUTable _EH_EUTatle Inp_ChanFautt valRoc[ Ref ReadiISG FT_01_HB_ReadliSG
Ref_DiagTable _EH_DiagTable_Promax_x00 i Inp_CutOfSpec Val Dev u: Ref_ReadData FT_01_HB_ReadData
Inp_HeartbeatAlert VLTt [ Inp_FuncCheck  Out_Reset[ | RefHeatbeatSeq  _EM_HeartbeatSeq_Promag100
Val_Totz c: ] Inp_MaintReqd s&_Ermf & inp_inhibiSeq Val SeqStep
VaLTot3 [ : < inp_Pvuncertan Sts HHIf> < Inp_IOFaut Val_VerifyProgress
Val_MassFlow [ " &l inp_Resst s hfs Cfg AcsssCode Val ReportD[>
Vel VoFlow st_Lofo Val_bSWoptons 3
Val_CorrvblFlow 3 Sts_LoLof> \al_FWerson |
ValDensty [ R Sts_HiRoC[> Sts. Enabled
Val_ReDensty q: Sts_HiDev[>
200 0
val Temp [+ ss_Lovevf Sts_ResutPass
Val_Cond "G" Sts._Fail Sts_ResultFail
Sts_eDiagCode [> BusOb] opBusii] Sis_NewReport
Sts_HeartbeatAlert 1 ql
Ste_J0Faut [
Sts_DiagFail [—
Sts_DiagOutOfSpec ; Sis_SeqTimeout
Sts DiagFuncCheck [+ Ste_Alert

Sis_DiagMantReqd

To open the Heartbeat faceplate, click the analog display object to open the PAl faceplate, then
click the Heartbeat button @

X¥T102_Dwec_HeartBeat - TagDescript - PV - EH EtherMet/IP HeartBeat

Clock Not Set

Sequence Done

Result Unknown

Report IO
0

Verification Time

0-00-00 0:77

()

On the Heartbeat faceplate, enter the appropriate data for the test, initiate the test, monitor
progress of the test, and view the final overall test result.

Control logic can also connect to the raP_Dvc_EH_Heartbeat instruction and can disable the
button that initiates the Heartbeat Verification test while the process is running.

The raP_Dvc_EH_Heartbeat instruction timestamps the test using the controller clock. For a
successful test, the controller time must be set to a date later than January 1, 2000.
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Sensor Example - raP_Dvc_EH_Sensor

The raP_Dvc_EH_Sensor instruction is used with the Endress+Hauser Liquiline CM442,
Liquiline CM&44, or Liquiline CM448 analyzer to monitor an analysis probe for a variable such
as pH, oxidation-reduction potential (ORP), or dissolve oxygen (D0). The raP_Dvc_EH_Sensor
instruction selects one the 16 configurable analog input variables in the analyzer and presents
the value, status, and units for use by a PAl instruction. The PAl instruction provides filtering
and value, rate of change, and deviation alarms.

T P8P B S )

AT i S AT ALEe
LipslrapC AT FWTH

I Tk i

JH_CagTakdn_|Ligeiling -

LM T_FWVT
Pt

To view detailed status and diagnostics for the device, click the analog display object to open
the PAl faceplate, then click the Smart Device button to open the Sensor faceplate.

T10&8_Dwe - TagDescript - PV - EH EtherMNet/IP Senso
ﬁ ¥ Module/Communication Fault

XT106 EH Sensor

p €@ o000
"‘V"
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Integrate an EtherNet/IP
E+H Flowmeter Device

In this example, the ACM project contains:
«  ControlLogix Process controller
»  Promass 100 flowmeter

Controller Preview

W

v Controllers
~ [ CL¥_EtherNetlP

Controller Fault Handler
Power-Up Handler
Tasks

Mation Groups

Aszets

140 Configuration

B3 Backplane

= Ethemet

i Promass_100/A ¥T100_Promass_100A

IMPORTANT  When you add multiple modules to an ACM project, remember to enter a
unique IP address for each module.

1. Configure the process controller parameters that are required for your application.

Name:

Description:

Catalog Number:

CLX_EtherMet|P

| Description

Process_Controller {4.0) - Published

AlammClass

v 03 - Historian
HistorianMachine Name
HistorianMachine!D
FTVAppName
HistorianPath
FTLDInterfaceMNo

v [4 - Operations
Has_Redundant
Has_ChangeDetect
Has_Task Monitar
Has_QOAP
Has_HART
Has_EwventLogging
Cfg_lncludeSystemTag

v 05 - Alaom Configuration

Cfg_HasMajorFaultAlm
Cfg_HasTaskMonAlm

05.03 - Major Fault Alarm

MajorFault AlamCommand
Cfg_MajorFault Ack Reqd
Cfg_MajorFault ResetReqd
Cfg_MajorFault Severity

Cfg_MajorFautt Max Shelf Duration
Cfg_MajorFault AlamGroup
Cfg_MajorFault Shelve Duration
Cfg_MajorFault Alarm Setoperations
Cfg_MajorFautt lam Setrollupcount

Cfg_MajorFault Deadband
Cfn_MainrFaltOff Delay

Solution: (RA-LIB) Process 5

Parameters

===

v 01 - Controller
Local
Slot 0
Size 17
SoftwareRevision 36
ProcessorType 1756-L85EP
FlantPAxTaskingModel_Enabled  False

v 02 - HMI
Area SPrear
Path [shortcut]
Has_isPositioned False
AreaPath /hrea:[shortout]
AreaPathME [shortcut]

Application/Area:RSLinx Enterprise:[shortcut]
1

False
False
Tue
False
False
False
Tue

0
True
Tue

Tue
False
1000
430
0
True
Tue
00
n
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2. Inthe Controller Preview, add the EtherNet/IP device under the Ethernet network.

IMPORTANT  You can only add devices in the Controller Preview.

You can only delete devices in the Class View.

a. Configure the chassis name, the IP address, the RPI, and if the device has Heartbeat.

The chassis name should match the name of the PAl instance to which the device is

connected.
Name: XT100_Promass_100A
Description: [E<H EtherNet/IP Promass 100

Catalog Number: Promass_100/A (2.0) - Published

Solution: (RA-LIB) Process 5

Parameters

=4 B F
v Module Configuration

ChassisName XT100
Address 192.163.10
RPI 20.0
Cfg_HasHB True

3. From the Process library > Control Strategies > Input Processing folder, add a PAI
instance in the Class View for the analog input module.

IMPORTANT - You must create an individual PAl instance for each input module in
your application.

« Some parameters are only visible when certain parameters are set
or populated. For example, if Cfg_HasHB is True or False in the
module instance, or if the Ref_EtherNetIPModule has been populated
in the PAl instance.

MName: XT100
Description: | Description

Catalog Number:

Solution:

PAl (4.0) - Published

(RA-LIB) Process 5 Task: |Nomal ~| Program: |Nom

Parameters  Eyents

v 00 - Selection

2= 4| |E| S | =

ACM_Type PAl(Single_channel)
ACM_Usedin Mone
10_Signal_Type EH_EtherMetIP
Use_FTIS Falze

v 00.01 - Data - Common
Area Areall
Instruction PAI
Label XT100
Library raP-5_20
Library_EH raP-5_20
Has_More_URL
URL n/a

v 00.01.01-Data-EH

Label_EH_FT XT100 EH Fowmeter
Label_EH_Dwve XT100 EH Device
Label_EH_HB AT100 EH Heartbeat
EH_Dwe_EU a’s

URL_EH_FT n/a

URL_EH_Dvc n/a

URL_EH_HB n/a

> 00.02 - Data - General
» 02 - Device Configuration
»  02.02 - Device Configuration Fail Actions

v 03.00 - 10 Configuration
Ref_EtherNetlPMaodule

~ 03.00.01 - 10 Configuration EH Howmeter
Ffn FT HaoMaraiihi

Falea

> 02.03 - Device Configuration Limits and Scaling

¥T100_Promass_100A
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a. Configure these parameters.

ACM Parameter

Description

Task Program

Assign a Task and Program for the PAI contral strategy.

10_Signal_Type EH_EtherNetIP

Label_EH_FT Label for EH block
Label_EH_Dvc Label for EH flowmeter block
Label_EH_HB Label for EH heartbeat block
EH_Dvc_EU EH flowmeter engineering units
URL_EH_FT Help URL for EH block
URL_EH_Dvc Help URL for EH flowmeter block
URL_EH_HB Help URL for EH heartbeat block

Ref_EtherNetIPModule

Connect to the EH device (PAI name should be in EH device name)

Cfg_FT_HasMoreObj

EH Flowmeter config: 1= Tells HMI an abject with more information is available,
enable navigation

Cfg_FT_Has_More_URL

EH Flowmeter config: Has more URL

Cfg_FT_CnfrmReqd

EH Flowmeter config: 0 = None, 1= Command confirmation required, 2 =
Performer e-signature required, 3 = Performer and approver e-signature
required

Cfg_HB_Has_More_URL

EH Heartbeat config: Has more URL

Cfg_HB_HasMoreObj

EH Heartbeat config: 1= Tells HMI an object with more information is available,
enable navigation

Cfg_HB_CnfrmReqd

EH Heartbeat config: 0 = None, 1= Command confirmation required, 2 =
Performer e-signature required, 3 = Performer and approver e-signature
required

Cfg_AccessCode

EH Heartbeat config: Device access code

Cfg_StepTime

EH Heartbeat config: How often to trigger a message during sequence (seconds).
Valid 0.1t0 10.0

Cfg_SeqTimeout

EH Heartbeat config: Maximum time to allow sequence to complete (seconds).
Valid 60.0 to 3600.0

Cfg_sCustomer

EH Heartbeat config: Customer description, text sent to device for report

Cfg_sLocation

EH Heartbeat config: Location description, test sent to device for report

4. From the Process library > Organization > Bus folder, add a Hardware_Bus object to the

Class View.
Name: HWBus_Ong
Description: | Description

Catalog Number:

Solution:

{RA-LIB) Process 5

Hardware_Bus (4.0) - Published

Task: |System

Parameters  Bus

Z=41|E R
v 00.00-0Org
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View_Assignment

HWOrgViewSize 4

v 00.01 - Org Scan Data - Common
Scan_Library raP-5_20
Scan_Instruction raP_Opr_OrgScan
Scan_Label HWOrgScan
Scan_Area Areall

v 00.02 - Org View Data - Common
View_Library raP-5_20
View_Instruction raP_Opr_Orgliew
View_Area Areald
View_Label HWOrgScan
View_Area_01 Areall
View_Label_01 OrgView
View_Area_02 Areall
View_Label_02 OrgView
View_Area_03 Areall
View_Label_03 OrgView
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raP_Dvc_EH_Promass100_PW3

XT100_FT

EnableOut
Ref_inp XT100_Promass_100AcH
Ref_Out XT100_Romass_100A:01
Ref Cfg XT100_Promass_1004C

Ref_MeterData XT100_WeterData

5. From the Process library > Hardware Monitoring > Specialty folder, add a
Hardware_Module_Status object to the Class View.

a. Configure the Module parameter for the Promass 100 module.

b. Assign a unique Bus_Instance on the Hardware_Bus.

Name:

Description:
Catalog Number:

Solution:

HWMS_XT100_Promass_100A

|This instruction checks the 1/0 connection status of the giver

Hardware_Module_Status (4.0 ) - Published

(RA-LIB) Process 5

Area

Label

Parameters

Instruction

Librany

~ 01 - Options
Module
Bus_Instance

Arealt
raP_Dve_LgxModuleSts
Module Status

raP-5_20

XT100_Promass_100A
HWBus_Ong.Bus.Cmd_1

The Class View contains these objects:

Cezsvien I

b

Controllers
¥_EtherMetIP

. Program (1.0}
~ |J Promass_100/A (20)

w AT100_Promass_1004
| Task (1.0)

w |E.| Hardware_Module_Status (4.0}
o HWMS_XT100_Promass_ 1004
v [F PAl {4.0)
mo XT100

v =] Hardware_Bus (4.0)
HWEBus_Ong

When you have added all of the devices, generate the controller ACD file.

raP_Dvc_EH_Heartbeat

XT100_Dvc_Heartbeat

Ref_SendWSG
Ref_SendData
Ref_ReadWSG
Ref_ReadData
Ref_HeartbeatSeq
Inp_InhibitSeq
Inp_IOFault
Cfg_AccessCode

XT100_Dve_HB_SendMSG
XT100_Dvc_HB_SendData
XT100_Dve_HB_ReadMSG
XT100_Dvc_HB_ReadData

_EH_Dvc_HBSeq_Promass100

Val SegStep
Val_VerifyProgress
Val_ReportiD
Val_bSWOpfions

“al_FWWersion
Sts_Enabled
Sts_RdyStart
Sts_ResultPass
Sts_ResultFail

Sk_SeqTimeout

Sts_Alert

1

o o o

§

0000_0000_0000_00g

o oo o0oocoo0o0 oo

raP_Dvc_EH_Flowmeter

XT100_Dve
Enableln

Ref_MeerData XT100_NeterData

Ref EUTable _EP EUTable EH

Ref_DiagTable _EP_DiagTable_Promass100

Inp_HeartbeatAlert Val_Tot1

Val_Tot2

Val_Tot3

\al_MassFbw

Val_VoFbw

Val CorVolFbw

Val Density

Val_RefDensity

Val_Temp

Val_Cond

Sts_eDiagCode

Sts_HeartbeatAlert |-

Sts_IOFault
Sts_Diadrail
Sts_DiagOut0 fSpec
Sts_DiagFuncCheck
Sts_Dia gMaintReqd
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oo
0.0
oo
0.0
0.0
oo
0.0
oo
200

clo|le|=+- o o

PAI

XT100
Inp_PVData
Inp_ModFault
Inp_ChanFaut
Inp_OutOfSpec
Inp_FuncCheck
Inp_MaintReqd
Inp_PVUncertain
Inp_HiHiGate
Inp_HiGde
Inp_LoGate
Inp_LoLoGate
Inp_HiRoCGate
Inp_HiDevGae
Inp_LoDevGate
Inp_OoRGate
Inp_Reset

BusObj

Val
Val_lnpPv/
Val_RoC
Val_Dev
Out Reset
Sts_Er
Sts_HiHi
Sts_Hi
Sts_Lo
Sk_Lolo
Sts_HiRoC
Sts_HiDev
Sts_LoDev

Sts_Fail

500
500
0.0



Chapter 3 EtherNet/IP Integration

Integrate an EtherNet/IP
E+H Sensor Device

In this example, the ACM project contains:
«  ControlLogix Process controller
« Liguiline CM44x sensor

Controller Preview 1 x

A4 Controllers

v [@ CLX_EtherNetIP
Controller Fault Handler
Power-Up Handler
Tasks
Mation Groups
Azsets

w 170 Configuration
B Backplane
v = Ethemet
ﬂ Liquiline_CM4dx/A XT200_Liquiline_CM44xA

1. Configure the process controller parameters that are required for your application.

Name: CL¥_EtherMetIP
Description: | Description
Catalog Number: Process_Controller  {4.0) - Published
Solution: (RA-LIB) Process 5
Parameters
B= 4l | Ly | =
v 01 - Controller
Local
Slat 0
Size 17
SoftwareRevision 6
ProcessorType 1756-L85EP
PlantPAxTaskingModel_Enabled  False
~ 02-HMI
Area /hrea:
Path [shortout]
Has_isPositioned False
AreaPath fhrea::shortout]
AreaPathME [shorteut]
v 03 - Historian
HistorianMachineName
HistorianMachine|D
FTVAppName
HistorianPath Application/Area:RSLinx Enterprise:[shortout]
FTLDInterfaceMNo 1
v M4 - Operations
Has_Redundant False
Has_ChangeDetect Falze
Has_TaskMonitor True
Has_OOAP Falze
Has_HART False
Has_EventLogging False
Cfg_Include SystemTag True
+ 05 - Alam Configuration
AlarmClass 0
Cfg_HasMajorFault Alm True
Cfg_HasTaskMonAlm True
~ 05.03 - Major Fault Alarm
MajorFault AlarmCommand
Cfg_MajorFaultAck Reqd True
Cfg_MajorFault Reset Reqd False
Cfg_MajorFault Severity 1000
Cfg_MajorFaultMaxShelfDuration 480
Cfg_MajorFaultAlamGroup

Cfg_MajorFault Shelve Duration 0
Cfg_MajorFaultAlarmSetoperations  True
Cfg_MajorFault AlamSetrallupcount  True
Cfg_MajorFault Deadband 0.0
Cfer MainwrFan bOF Dl n
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Chapter 3

EtherNet/IP Integration

2. Add the EtherNet/IP device in the Controller Preview under the Ethernet network.

IMPORTANT  You can only add devices in the Controller Preview.
You can only delete devices in the Class View.

a. Configure the chassis name, the IP address, and the RPI. The chassis name should
match the name of the PAl instance to which the device is connected.

Name:
Description:

Catalog Number:

XT200_Liquiline_CM44xA

[E<H BtherNet/IP Liguiine_CMddx

Liquiline_CM44dx/A (2.0 - Published

Solution: {RA-LIB) Process 5
Parameters
2= 4l |E H |
v  Module Configuration
ChassisName XT200
Address 192.168.1.0
RPI 100.0

3. From the Process library > Control Strategies > Input Pracessing folder, add a PAI
instance in the Class View for the analog input module.

IMPORTANT - You must create an individual PAl instance for each input module in

your application.

« Some parameters are only visible when certain parameters are set

or populated. For example, if Cfg_HasHB is True or False in the

module instance, or if the Ref_EtherNetIPModule has been populated

in the PAl instance.

Name:
Description:

Catalog Number-

XT200

| Description

PAl (4.0) - Published

Solution: (RA-LIB) Process 5 Fane

MNormal

£

Program:

NomalPr

Parameters  Events

=4l |E R

~ D0 - Selection
ACM_Type
ACM_Usedin
10_Signal_Type
Use_FTIS

v 00.01 - Data - Common
Area
Instruction
Label
Library
Library_EH
Has_Mare_URL
URL

v 00.01.01 - Data - EH
Label_EH_Sensor
EH_Sensor_EU
URL_EH_Sensor
00.02 - Data - General
02 - Device Configuration

PAl{Single_channel)
None
EH_EtherNetIP
False

Arealll
PAI
XT200
raP-5_20
raP-5_20
n/a

XT200 EH Sensor

n/a

02.02 - Device Configuration Fail Actions

02.03 - Device Configuration Limits and Scaling

03.00 - 10 Configuration

Ref_EtherMetIPModule XT200_Liquiline_CMddxA
03.00.00 - 10 Configuration EH Sensor

Cfg_lUseDvcEUText False
Cfg_Sensor_HasMoreObj False
Cfg_Sensor_Has_More_URL False

Cfg_Chan

Cfg_PVinpMum
Cfg_SVinpMum
Cfa TWinpMum

= -
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Chapter 3 EtherNet/IP Integration

a. Configure these parameters.

ACM Parameter

Description

Task Program

Assign a Task and Program for the PAI control strategy.

10_Signal_Type

EH_EtherNetIP

Label_EH_Sensor

Label for EH block

EH_Sensor_EU

EH block engineering units

URL_EH_Sensor

Help URL for EH block

Ref_EtherNetIPModule

Connect to the EH device (PAl name should be in EH device name)

Cfg_UseDvcEUText

EH Sensor config: 1= Use engineering units text based on lookup of EU
codes from device, 0 = use user-entered engineering units text

Cfg_Sensor_HasMoreObj

EH Sensor config: 1= Tells HMI an object with more information is available,
enable navigation

Cfg_Sensor_Has_More_URL

EH Sensor config: Has more URL

Cfg_Chan

EH Sensor config: Channel in CM44x to which the sensor/probe is connected.
Valid=1t0 8

Cfg_PVinpNum

EH Sensor config: Assigned analog input in CM44x to use for PV.
Valid=1t0 16

Cfg_SVIinpNum

EH Sensor config: Assigned analog input in CM44x to use for SV.
Valid =1t0 16, 0 = SV not used

Cfg_TVIinpNum

EH Sensor config: Assigned analog input in CM44x to use for TV.
Valid =1t0 16, 0 = TV not used

Cfg_FVInpNum

EH Sensor config: Assigned analog input in CM44x to use for FV.
Valid =1t0 16, 0 = FV not used

Cfg_sFVEU EH Sensor config: Engineering units for FV display on HMI
Cfg_sPVEU EH Sensor config: Engineering units for PV display on HM
Cfg_sSVEU EH Sensor config: Engineering units for SV display on HMI
Cfg_sTVEU EH Sensor config: Engineering units for TV display on HMI
4. From the Process library > Organization > Bus folder, add a Hardware_Bus object to the
Class View.
Name: HWBus_Crg
Description: | Description

Catalog Number:

Solution:

(RA-LIB) Process 5

Hardware_Bus {4.0) - Published

Task: | System

Parameters  Bus

=4l |E |
~ 00.00 - Org

Wiew_Assignment

HWOrgViewSize 4

v 00.01 - Org Scan Data - Common
Scan_Library raP-5_20
Scan_lnstruction raP_Opr_OrgScan
Scan_Label HWOrgScan
Scan_Area Areall

v 00.02 - Org View Data - Common
View_Library raP-5_20
View_Instruction raP_Opr_OrgView
View_Area Areall
View_Label HWOrgScan
View_Area_01 Areall
View_Label_01 Orghiew
View_Area_02 Areall
View_Label_02 OrgView
View_Area_03 Areall
View_Label_03 Orghfiew
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Chapter 3 EtherNet/IP Integration

raP Dwvc_EH_Sensor

XT200_Dvc
Ref_np XT200_Liquiline_CHM4&4x4:1
Ref EUTable _EP_EUTable_EH
Ref DiagTable _EP_DiagTable LiguilineCh44x
Val_pv/
Stz PVUncertain
Stz_PVBad
Sts_IOFault
Sts_Dia gFail

Stz DiagOutOfSpec
Stz DiagFuncCheck
Ste_DiaghaintReqd

0.0

alalalalalala

5. From the Process library > Hardware Monitoring > Specialty folder, add a
Hardware_Module_Status object to the Class View.

a. Configure the Module parameter for the Promass 100 module.
b. Assign a unique Bus_Instance on the Hardware_Bus.

Name: HWMS_xT200_Liquiline_CMd44dxA

Description: |This instruction checks the 1/0 connection status of the giver

Catalog Number: Hardware_Module_Status (4.0} - Published

Solution: (RA-LIB) Process 5

Parameters

w4l @5 |3
~ 00.01 - Data - Common

Area Areall
Instruction raP_Dve_LgxModuleSts
Label Medule Status
Library raP-5_20
~ 01 - Options
Module XT200_Liquiline_CM4dxA
Bus_Instance HWBus_Crg.Bus.Cmd_1

The Class View contrains these objects:

W Controllers

Program {1.0)
v Promass_100/A (2.0)
i XT100_Promass_1004
] Task (1.0)
Hardware_Module_Status (4.0}
i HWMS_XT100_Promass_100A
v [E PAL (40)
@ XT100
v || Hardware_Bus (4.0)
 HWBus_Org

When you finish adding devices, generate the controller ACD file.

=D o

Pl

XT200
Inp_PVData
Inp_ModFault
Inp_ChanFault
Inp_OutOfSpec
Inp_FuncCheck
Inp_MaintReqd
Inp_PvUncertan
Inp_HiHiGate
Inp_HiG ate
Inp_LoGate
Inp_Lol oGate
Inp_HiRoCGate
Inp_HiDevGate
Inp_LoDevGate
Inp_OoRGate
Inp_Reset

BusObj
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Wal
Val_npPv
Wal RoC
Val Dev
COut_Reset
Stk Err
Stz HiHi
Sts_Hi

Sk Lo
Sts_Lolo
Sts_HiRoC
Stz_HiDev
Stz LoDev

Stz Fail

s0c
s0c
0.0
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FOUNDATION Fieldbus and
Profibus PA Instructions

FOUNDATION Fieldbus and Profibus PA
Integration

The PlantPAx® control strategies include these FOUNDATION Fieldbus (FF) and Profibus PA (PA)
options.

»  FOUNDATION Fieldbus control strategies use the raP_Dvc_AP_FFLink instruction to
integrate FOUNDATION Fieldbus devices.

«  Profibus PA control strategies use the raP_Dvc_AP_PALink instruction to integrate
Profibus PA devices

For more information, see Profibus PA and FOUNDATION Fieldbus Linking Devices in a PlantPAx
Distributed Control System Reference Manual, publication PROCES-RM213.

Foundation Fieldbus Link Example - raP_Dvc_AP_FFLink

Control strategies with the raP_Dvc_AP_FFLink instruction integrate FOUNDATION Fieldbus
devices into a PlantPAx system. This instruction transfers data from one FOUNDATION Fieldbus
analog PV, mapping the REAL PV directly and mapping the PV status to a set of status bits
suitable for use with the PAl instruction.

This instruction has no prescan, EnablelnFalse, or postscan logic. It is intended to be executed
always true in logic every scan. The instruction can be used in Ladder Diagram, Function Block
Diagram, or Structured Text logic.

XT104_FF_Linki1.ConnectionFauted = _

raP_Dvc_AP_FFLink

XT104_Dvc
Inp_PVData FFLink_XT104 Inp PVData
Inp_PVStatusDa  FFLink_XT104_Inp_PVStatusData

Inp_LiveData FFLink_XT104_Inp_LiveData

0
0
0
0
0
0
0
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PAI

XT104

Inp_PVData Val
Inp_ModFault Val_InpPV
Inp_ChanF ault val_RoC
Inp_PVUncertain Val_Dev
Inp_HiHiGate Out_Reset

Inp_HiGake Sts Err

Inp_LoGate Sts_HiHi
Inp_Lol oGate Sts_Hi
Inp_HiRoCGate Sts_Lo
Inp_HiDevGate Sts_Lolo
Inp_LoDevGate S
Inp_OoRGate St
Inp_Reset S

BusObj 0

50.0
50.0
00
00

0
0
0
0
0
0
0
0
0
0


https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/proces-rm212_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/proces-rm213_-en-p.pdf

Chapter &4 FOUNDATION Fieldbus and Profibus PA Integration
Profibus PA Link Example - raP_Dvc_AP_PALink
Control strategies with the raP_Dvc_AP_PALink instruction integrate Profibus PA devices into a
PlantPAx system. This instruction transfers data from one FOUNDATION Fieldbus analog PV,
mapping the REAL PV directly and mapping the PV status to a set of status bits suitable for use
with the PAl instruction.
This instruction has no prescan, EnablelnFalse, or postscan logic. It is intended to be executed
always true in logic every scan. The instruction can be used in Ladder Diagram, Function Block
Diagram, or Structured Text logic.
X¥T105_PA_Linkl1 ConnedionFau ted o
ra?_Dwc_ AP PALink
XT105_Dne FPA
Inp_PVData PALInk_XT105_Inp_PVData
Inp_PVStausData PALInk_XT105_Inp PWStatusData XT105 50.0
Inp_LiveData PALINk_XT105_Inp_LiveData 0o Inp_PVData val ED-D
Val_PV 0 Inp_ModFault val_lnpPyv EI D
Sts PVWBad 0 Inp_ChanFault Val RoC D. 0
Sts_ PVlncerain a Inp_PWUncertan Val_Dev El
Sts_PVGood 0 Inp_HiHi Gate Out_Reset 0
Sts_PWMotLimited 0 Inp_HiGate Sts Emr 0
Sts_PVLowlLimited 0 Inp_LoGate Sts_HiHi 0
Sts PVHighLimited 0 Inp_LolLoGate Sts_Hi 0
Sts PWConstant Inp_HiRoC Gate Sts Lo a
Inp_HiDevGate Sis_lolo 0
Inp_LoDevGate Sts_HiRoC 0
Inp_OoRGate Sts_HiDev 0
Inp_Reset Sts_LoDev 0
Sts_Fail
BusOh 0
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Chapter &4 FOUNDATION Fieldbus and Profibus PA Integration

Integrate a FOUNDATION In this example, the ACM project contains:

Fieldbus Device «  ControlLogix Process controller
+  Aparian FOUNDATION Fieldbus Linking device

| Controller Preview 1%
A Controlers
v [la CLX_EtheretlP
> Controller Faul Handler
Power-Up Hander
Tasks
Mation Groups
Assets
w 170 Configuration
& Backplane
v 2x Ethemet
ﬂ A-FFL/B XT300_FF_Link

IMPORTANT  When you add multiple modules to an ACM project, remember to enter a
unique IP address for each module.

1. Configure the process controller parameters that are required for your application.

Name: CLX_FF
Description: [ Description
Catalog Number: Process_Controller (4.0) - Published
Solution: (RA-LIB) Process 5
_—_n
Parameters
o= 4l |[El= | =
v 01 - Controller
ChassisName Local
Slot 0
Size 17
SoftwareRevision 36
ProcessorType 1756-L85EP
PlantPAxTaskingModel_Enabled  False
v 02 -HMI
Area /Area::
Path [shortcut]
Has_isPositioned False
AreaPath /Area::[shortcut]
AreaPathME [shortcut]
~ 03 - Historian
HistorianMachine Name
HistorianMachinelD
FTVAppName
HistorianPath Application/Area:RSLinx Enterprise:[shortcut]
FTLDInterfaceNo 1
v 04 - Operations
Has_Redundant False
Has_ChangeDetect False
Has_TaskMonitor True
Has_OOAP False
Has_HART False
Has_EventLogging False
Cfg_IncludeSystemTag True
v 05 - Alaim Configuration
AlamClass 0
Cfg_HasMajorFaultAlm True
Cfg_HasTaskMonAlm True
v 05.03 - Major Fault Alarm
MajorFault AlamCommand
Cfg_MajorFaukt Ack Reqd True
Cfg_MajorFaultResetReqd False
Cfg_MajorFault Severity 1000
Cfg_MajorFaultMaxShelfDuration 480
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Chapter &4 FOUNDATION Fieldbus and Profibus PA Integration
2. Inthe Controller Preview, add the device under the Ethernet network.
IMPORTANT| You can only add devices in the Controller Preview.
You can only delete devices in the Class View.
3. Configure the chassis name, the IP address, and the RPI. The chassis name should
match the name of the PAl instance to which the device is connected.
Name: XT300_FF_Link
Description: ‘Apanan Foundation Fieldbus Link A-FFL/B
Catalog Number: FF_Link/B (2.0) - Published
Solution: (RA-LIB) Process 5
Parameters
=4l @R
v Module Configuration
ChassisName XT300
Address 192.168.1.0
RPI 100.0
4. From the Process library > Control Strategies > Input Processing folder, add a PAI
instance in the Class View for the analog input module.
IMPORTANT | - You must create an individual PAl instance for each input module
in your application.

« Some parameters are only visible when certain parameters are
populated. For example, if the Ref_FF_Module has been configured
in the PAl instance.

Name: XT300
Description: | Description
Catalog Number: PAl (4.0) - Published
goltion: (RA-LIB) Frocess 5 Task: | Nomal ~ | Program: |MNemalProgram
Parameters  Events
=4l |E S| =
v 00 - Selection
ACM_Type PAl(Single_channel)
ACM_Usedin None
10_Signal_Type FF
Use_FTIS False
» 00.01 - Data - Common
Area Areall
Instruction PAI
Label XT300
Library raP-5_20
Library_FFPA raP-5_20
Has_More_URL
URL n/a
v 00.01.02 - Data - FF
Label_FF XT300 FF
FF_EU %
URL_FF n/a
> 00.02 - Data - General
» 02 - Device Configuration
» 02.02 - Device Configuration Fail Actions
» 02.03 - Device Configuration Limits and Scaling
~ 03.00 - 10 Configuration
Ref_FF_Module XT300_FF_Link
w 03.00.03 - 1O Configuration FF
Cfg_FF_HasMareObj False
04 - Alarm Configuration
06 - HMI Configuration
06.01 - HMI 2nd Language
08 - Feld Device
Historian Configuration
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a. Configure these parameters.

ACM Parameter Description

Task Program Assign a Task and Program for the PAI control strategy
10_Signal_Type FF

Label_FF Label for Fieldbus device

FF_EU Fieldbus engineering units

URL_FF Help URL for Fieldbus

Ref_FF_Module

Connect to the FF device (PAl name should be in FF device name)

Cfg_FT_HasMoreQbj

FF config: 1= Tells HMI an object with more information is available, enable
navigation

5. From the Process library > Organization > Bus folder, add a Hardware_Bus object.

Name:
Description:
Cataleg Number:

Solution:

HWBus_Crg

| Description

Hardware_Bus (4.0) - Published

{RA-LIE) Process 5

Task: | System

Parameters  Bus

Wiew_Assignment

=4 |BER| =

v 00.00 - Org
HWOrgViewSize 4

v D00.01 - Org Scan Data - Common
Scan_Library raP-5_20
Scan_lnstruction raP_Opr_OrgScan
Scan_Label HWOrgScan
Scan_Area Areall

v 00.02 - Org View Data - Common
View_Library raP-5_20
View_Instruction raP_Opr_OrgWiew
View_Area Areall
View_Label HWOrgScan
View_Area_01 Areall
View_Label_01 Orghfiew
View_Area_02 Areall
View_Label_02 Orghfiew
View_Area_03 Areall
View_Label_03 Orghfiew

6. From the Process library > Organization > Bus folder, add a Hardware_Bus object to the

Class View.

a. Configure the Module parameter for the module.
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FOUNDATION Fieldbus and Profibus PA Integration

14

b. Assign a unique Bus_Instance on the Hardware_Bus.

Name: HWMS_XT300_FF_Link
Description: [This instruction checks the /0 connection status of the giver
Catalog Number: Hardware_Module_Status (4.0) - Published
Solution: (RA-LIB) Process 5
Parameters

el E R E
v 00.01 - Data - Common

Area Areall
Instruction raP_Dvec_LgxModuleSts
Label Module Status
Library raP-5_20

v 01 - Options
Module [=] XT300_FF_Link
Bus_Instance [=] HWBus_Org.Bus.Cmd_1

Generate the controller ACD file.

XT300_FF_LinkM.ConnectionFaulted

raP_Dwc AP_FFLirk L]
HT300_Dvc

Inp_PWData FFLink_XT300_Inp_PvData

Inp_PWStatusData FFLlink_XT300 Inp_PWStatusData

Inp_Livelata FFLlink_XT300 Inp_LiveData

Val_Pv

Stz_PvBad

Sts_PVUncertan

Siz_PVGood

Stz_PvGood Cascade

Stz PvWNotLimited

St PViowLimited
St_PWHighLimited
Stz_PVConstant

o o o o o olo|lo

PA|

XT300

=1
I
%]
w0
=
[
I
3
]

Inp_PWData
Inp_ModFautt
Inp_ChanFault
Inp_PWUncertain
Inp_HiHiGate
Inp_HiGde
Inp_LoGate
Inp_LoLoGate
Inp_HiRoCGate
Inp_HiDevGate
Inp_LoDevGate
Inp_CoRGate:
Inp_Reset

= R -1 = =)

BusObj
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Val
Val_inpPV
Val_ReC
Val_Dev
Out_Rezet
Sis Em
St_HiHi
Stz _Hi

Stz Lo

Stz Lolo
Sts_HiRoC
Stz _HiDev
Sis_LoDev
St=_Fail

0

040
040
0.0

o o o0 o o o0 o o0 0 o
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Integrate a Profibus PA
Device

In this example, the ACM project contains:
«  ControlLogix Process controller
«  Aparian Profibus PA Fieldbus Linking device

Controller Preview I x

R Controllers
v [ CLX_PA
Controller Fault Handler
Power-Up Handler
Tasks
Mation Groups
Assets
w 140 Corfiguration
&3 Backplane
v Fx Ethemet
ﬂ A-PAL/B XT400_PA_Link

IMPORTANT  When you add multiple modules to an ACM project, remember to enter a
unique IP address for each module.

1. Configure the process controller parameters that are required for your application.

Name: CLX_PA
Description: | Description
Catalog Number: Process_Controller (4.0} - Published
Solution: (RA-LIB) Process &
Parameters
=3l |E =
v 01 - Controller
ChassisMName Local
Slot 0
Size 17
SoftwareRevision 36
ProcessorType 1756-L85EP
PlantPAxTaskingModel_Enabled  False
v D2 - HMI
Area FArea::
Path [shortout]
Has_isPositioned Falze
AreaPath /Area::[shortout]
AreaPathME [shortout]
v 03 - Historian
HistorianMachineMame
HistorianMachinelD
FTWAppName
HistorianPath Application/Area:RSLinx Enterprise:[shortcut]
FTLDInterfaceMNo 1
v 04 - Operations:
Has_Redundant Falze
Has_Change Detect False
Has_Task Monitor True
Has_O0QAP Falze
Has_HART False
Has_EventLogging Falze
Cfg_IncludeSystemTag True
v 05 - Alamm Configuration
AlarmClass 0
Cfg_HasMajorFault Alm True
Cfg_HasTaskMonAlm True
v 05.03 - Major Fault Alarm
MajorFault AlarmCommand
Cfg_MajorFautt Ack Reqd True
Cfg_MajorFautt Reset Reqd Falze
Cfg_MajorFault Severity 1000
Cfg_MajorFauttMaxShelfDuration 480
Cfg_MajorFaultAlarmGroup
Cfg_MajorFault Shelve Duration 0
M MaineDa b Al cs Cmdmm e i Temsm
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Chapter &4 FOUNDATION Fieldbus and Profibus PA Integration

2. In the Controller Preview, add the device under the Ethernet network.

IMPORTANT

You can only add devices in the Controller Preview.
You can only delete devices in the Class View.

a. Configure the chassis name, the IP address, and the RPI.The chassis name should
match the name of the PAl instance to which the device is connected.

Name: XT4D0_PA_Link

Description: |Aparian Profibus PA Link A-PAL/B

Catalog Number: PA_Link/B (2.0) - Published

Solution: (RA-LIB) Process 5
Parameters
=4l B ®| =
v Module Configuration
ChassisMName KT400
Address 152.168.1.0
RPI 50.0

From the Process library > Control Strategies > Input Processing folder, add a PAI

instance in the Class View for the analog input module.

Catalog Number:

Solution:

FAl (4.0) - Published

(RA-LIB) Process 5 Task: | Nomal

IMPORTANT| - You must create an individual PAl instance for each input module in
your application.

- Some parameters are only visible when certain parameters are
populated. For example, if the Ref_PA_Module has been filled in yet
in the PAl instance.

Name: XT400
Description: | Description

~ | Program: |MomalProgram

Parameters  Eyents

v 00 - Selection

=4l |E 9| =

ACM_Type P Al{Single_channel)
ACM_Usedin None
10_Signal_Type PA
Use_FTIS False

v 00.01 - Data - Common
Area Areall
Instruction PAI
Label KT400
Library raP-5_20
Library_FFPA raP-5_20
Has_Mare_URL
URL n/a

v 00.01.03 - Data - PA
Label _PA KT400 PA
PA_EU %
LURL_PA n/a

00.02 - Data - General
02 - Device Configuration

v 03.00 - 10 Configuration
Ref_PA_Module

v 03.00.04 - 1O Configuration PA
Cfg_PA_HasMoreObj Falze
04 - Alarm Configuration
06 - HMI Configuration
06.01 - HMI Znd Language

02.02 - Device Configuration Fail Actions
02.03 - Device Configuration Limits and Scaling

XT400_PA_Link
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Chapter &4 FOUNDATION Fieldbus and Profibus PA Integration

a. Configure these parameters.

ACM Parameter Description

Task Program Assign a Task and Program for the PAI control strategy
10_Signal_Type PA

Label_FF Label for Profibus PA device

PA_EU Profibus PA engineering units

URL_PA Help URL for Profibus PA

Ref_PA_Module

Connect to the Profibus PA device (PAl name should be in PA device name)

Cfg_PA_HasMoreQbj

PA config: 1= Tells HMI an object with more information is available, enable
navigation

4. From the Process library > Organization > Bus folder, add a Hardware_Bus object to the

Class View.
Name: HWBus_Org
Description: | Description

Catalog Number:

Solution:

Hardware_Bus (4.0) - Published

(RA-LIB) Process 5 Task: | System

Parameters  Bus

View_Assignment

=41 |E 9|

v 00.00 - Org
HWOrgViewSize 4

v 00.01 - Org S5can Data - Common
Scan_Library raP-5_20
Secan_lnstruction raP_Opr_OrgScan
Scan_Label HWOrgScan
Scan_Area Areall

v 00.02 - Org View Data - Common
View_Library raP-5_20
View_Instruction raP_Opr_Org\iew
View_Area Areall
Wiew_Label HWOrgScan
View_Area_01 Areall
View_Label_01 Org\iew
View_Area_02 Areall
View_Label_02 Orgliew
View_Area_03 Areall
View_Label_03 Org\iew

5. From the Process library > Hardware Monitoring > Specialty folder, add a

Hardware_Module_Status object to the Class View.
a. Configure the Module parameter for the module.
b. Assign a unigue Bus_Instance on the Hardware_Bus.

Name: HWMS_xT400_PA_Link
Description: |This instruction checks the 1/0 connection status of the giver
Catalog Number: Hardware_Module_Status (4.0} - Published
Solution: (RA-LIB) Process 5
Parameters
el EA|
v 00.01 - Data - Common
Area Areall
Instruction raP_Dvc_LgxModuleSts
Label Module Status
Library raP-5_20
w 01 - Options
Module KT400_PA_Link
Bus_Instance HWBus_COrg.Bus.Cmd_1
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Chapter &4 FOUNDATION Fieldbus and Profibus PA Integration
6. Generate the controller ACD file.
0
|xT4m_m_|_ink|1 .Connedtion Faulted :Ev— — —|
raP_Dvc_AP_PALink L] |
XT400_Dvc |
PAI [
Inp_PVData RALink_XT400_lnp_P\Data |
Inp_PVStatusData  PALink_XT400_Inp_PVStatusData L oworenr KT400 .
Inp_LiveData PALink_XT400_Inp_LiveData i, . ; Inp_P\Data Wl [ ;a.n
Vel P u I -, | Inp_ModFault Val_InpPV [ u u.
Sts_PwBad 3—0 _— —D—{- Inp_ChanFautt Val_RoC jo.u
Sts_PVUncertain 3—0 —_——— Y — — —1—{5 Inp_P\WUncertain Val_Dev [ u
Stz PVGood [+ 0 ] | Inp_HiHiGate Out_Reszet [+ 0
Sts_PWMNotLimited [ , ; < Inp_HiGae Sts_Em [+ ;
Sts PVLowLimited [ , ; | Inp_LoGate Sts_HiHi [ ;
Sts PWHighLimited [ ; ; | Inp_LoLoGate Sts Hi [ ;
Sts_PWConstant [© ; | Inp_HiRoCGate Sts_Lo [ .
’ | Inp_HiDevGate Sts Lolo [ )
| | Inp_LoDevGate Sts HiRoC [ .
. % Inp_OoRGate Sts_HiDev [ .
| Inp_Reset Sts_LoDev [ .
Sts_Fail [
Bus0bj 0
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Chapter 5

Controller Fault Handler Control Strategy

If a fault condition occurs that prevents an instruction from running, the instruction aborts,
and the controller reports a major fault. A major fault halts logic execution and the contraoller
switches to faulted mode (the OK status indicator flashes red). Depending on the application,
you may not want all major faults to shut down the system. If you do not want all major faults
to shut down the system, create a fault routine to clear the fault and let the application
continue to run. The process of resuming execution after the fault clears is known as fault
recovery.

The Controller Fault Handler control strategy has the following functionality:

Get fault information for the active fault
Generate an alarm that a major fault occurred
Record the last 10 major faults that occurred containing a time stamp

Configuration to automatically clear major fault to help prevent controller from faulting
(use selectively)

The Controller Fault Handler control strategy requires:

a raC_LgxFault program (with raC_Opr_LgxFlt and MainRoutine routines) in the
Controller Fault Handler folder,

and a MajorFault routine in the GlobalFunctions Program.

Import the routines into the correct program.

4

Controller RA_LIB_CS_5_00_03
< Controller Tags

4 Controller Fault Handler
4 Y raC_LgxFault
<? Parameters and Local Tags
@ MainRoutine
raC_Opr_LgxFault

4

b Power-Up Handler
Tasks
4 (® Fast (100 ms)
b L FastProgram
P & raP_EventQUnload
b ® Normal (250 ms)
b @® Slow (500 ms)
4 (® System (1000 ms)
b L, SystemProgram
4 1 GlobalFunctions
<? Parameters and Local Tags
@ MainRoutine
DateTimeFunctions

MajorFault

Status

-
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Chapter 5 Controller Fault Handler Control Strategy

Example Programs In a system that uses recipe numbers as indirect addresses, a mistyped number could
produce a major fault, such as type 4, code 20.

To keep the entire system from shutting down, a fault routine clears any type 4, code 20, major
faults.

Controller Fault Handler Program: MainRoutine Routine

JSR
Routine Name _raC_Opr_LgxFauk

- | |

cop
Program Source _MajorFaulRecord TimeLow _MajorFaultRecord. Type
me THIS Dest Sts_MajorFaut Time Sts_MajorFaut Type
\ame  MajorFaultRecord Length 1 18
_MajorFaultRecord.TimeLow
-1038551570 4
Sts_Fauted Out_MajorFaut
A _MajorFautRecord.Type L L
L
ce8 0
MajorFaulRecord.Code
204
0
400 cop cop
Source A’ Val_MajorFaulEventCount Source Sts_MajorFautHistory(&] Sts_MajorFautHistory(7] Source Sts_MajorFautHistory(6] Source Sts_MajorFaultistory[s]
2« Sts_MajorFaultistory[9] Sts_MajorFautHistory(s] D Sts_MajorFautHistory[7] Sts_MajorFaultistory(6]
Source B 1 Length 1 h 1 Length 1 Length 1
Dest Val_MajorFaulEventCount
24

aults

copP

Sts_MajorFautt
Sts_MajorFautHistory{0]
th 8

e Sts_MajorFaultHistory[2]
Sts_MajorFaultistory[3]
1

Sts_MajorFaultHistory{0]
Sts_MajorFaultHistory[1]
1

Source Sts_MajorFaulHistory[4]
Sts_MajorFaultHistory(5]
1

e Sts_MajorFaultHistory[3]
Sts_MajorFautHistory{4]
1

Length

Cfg_AutoClear

0 (] Program
MajorFaulRecord Sts_MajorFaut THIS
1 th 1 AJORFAULTRECORD
ajorFautRecord TimeLow

10385515704

i
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Chapter 5 Controller Fault Handler Control Strategy

GlobalFunctions Program: MajorFault Routine

LT ROUTINE

Author: Rockwell Automation

S

MAJOR FAULTS: are sef Handler Program

Both continuous AND a 1-shot Major fauk condition must be

ly scans and the major faul bit. Since the only time the Fault Handler executes is ‘aut exists, the History arrary ONS must be reset in regular running

captured and f

When the Cfg_AutoClear bit is set, the FauttRoutine col

TON

— (— Timer Status_ONS_Reset = ©' ==
Preset 5000 4= =
Accum 50004

Status_ONS_Reset DN \raC_LgxFaul Out_MajorFaut_ONS

(attempt to clear

each scan
\raC_LgxFaul Sts_Fauted TON
a— Timer Status_OUT_Reset =/ mm
Preset 3000 4= 0! mm
Accum 30004

\raC_LgxFaul Sts_Fauted

0 = Major fault
v heatty, 1= Major
e faut active

\raC_LgxFaul Out_MajorFaut ~ Status_OUT_ResetDN \raC_LgxFauk.Out_MajorFaut @Alarms.ControlerMajorFaut Acked  \raC_LgxFaul Out_MajorFault
= (== u
Clear Major Fault Event Count and Major Fault History

History of last 10 History of last 10
major fauts major fauts

Number of major

it ive faults handled
Cmd_ClearMajorFaultHistory \raC_LgxFault.Out_MajorFault CLR FLL SEZE FLL
U Dest \raC_LgxFault.Val_MajorFauttEventCount Source 0 Source \raC_LgxFault.Sts_MajorFaultHistory Source 0
24 Dest \raC_LgxFaul Sts_MajorFaut 7% Dest \raC_LgxFaul Sts_MajorFautHistory[0]
Length 1 Dim. To Vary 0 Length _SizeMFH
Size _SizeMFH
10@

Cmd_ClearMajorFautHistory

i

For more information on handling controller faults, see the Logix 5000® Controllers Major,
Minor, and 1/0 Faults Programming Manual, publication 1756-PM014.
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Notes:
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Chapter 6

Coordinated Control (CC) Control Strategies

Use the CC control strategy to control one process variable by manipulating up to three
different control variables. Any of the three outputs can be used as an input to create feed
forward action in the controller. The CC instruction calculates the control variables (CV1, CV2,
and CV3) in the auto mode based on the PV - SP deviation, internal models, and tuning.

The CC control strategy is a model-based instruction, where as many as three models can be
configured to relate the output of each CV to the single PV. Each model is a first order plus
delay (FOPD) response, which is more effective than PID controllers for controlling processes
with long deadtimes. The CC control strategy coordinates the action of the CVs to limit
interactions among the CVs.

The CC control strategy is available as four routines in the process library:

Routine Description
CC100 Coordinated Control instruction.
CC100_CV1
CC100_Cv2 Control variable routines.
CC100_CV3

4 Y CSCC

< Parameters and Local Tags
® MainRoutine

Jg cC100

o cc100_cv

g cc100_cve2

Dg cC100_Cv3

The CC HART control strategy is available as four routines in the process library:

Routine Description

ccio1 Coordinated Control instruction with HART input in the CC101 routine.
CC101_CW1

CC101_Cv2 Control variable routines.
CC101_CV3

4 1 CS_CC_HART
<7 Parameters and Local Tags
[ MainRoutine
3 cc1mn
B cc101_cv1
3g ccro1_cv2
3a cc101_cv3
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Coordinated Control (CC) Control Strategies

84

The CC EtherNetIP control strategy is available as four routines in the process library:

Routine Description

CC102 Coordinated Control instruction with EtherNetIP input in the CC102 routine.
CC102-CV1

CC102-CVv2 Control variable routines.

CC102_CV3

4 L CS_CC_EtherNetlP

<7 Parameters and Local Tags

@ MainRoutine
Oy ccio2
Oy CC102_CV1
Og cc102_cve
Oy CC102_CV3

Interlocks

The CC FOUNDATION Fieldbus control strategy is available as four routines in the process

library:
Routine Description
CC103 Coordinated Control instruction with FOUNDATION Fieldbus input in the
CC103 routine.
CC103_CV1
CC103_CV2 Control variable routines.
CC103_CV3
4 4 CS_CCFF

4 =l Logic and Tags

< Parameters and Local Tags

MainRoutine
B CC103
8 CC103_CV1
8 CC103_CV2
B0 CC103_CV3
FFLinkMap
Interlocks

The CC Profibus PA control strategy is available as four routines in the process library:

Routine Description
CC104 Coordinated Control instruction with Profibus PA input in the CC104 routine.
cCi04_Cc1
CC104_CV2 Control variable routines.
CC104_CV3
4 L CS_CCPA

4 =l Logic and Tags

< Parameters and Local Tags

MainRoutine
2 CC104
Bo CC104_CV1
81 CC104_CV2
B CC104_CV3
Interlocks
PALinkMap

Import the appropriate control strategy as a program in your controller project.
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Chapter 6 Coordinated Control (CC) Control Strategies

CS_CC Sheet

CC100_PV_Inp_PV

CC100_PV_inp_ModFit
CC100_PV_Inp_ChFk

CC100_PV_Inp_Uncertain

==

= R Y I I )

o o o o

PAl

CC100_PY

Inp_PVData
Inp_SmartDvcSts
Inp_SmartDwvcDiagAvaiable
Inp_ModFaut
Inp_ChanFautt
Inp_OutOfSpec

vl
Wal_InpPv
al_Roi

CC100_CV1.S5_IOFaut
CC100_CV2.Ss_IOFaut
CC100_CV3.Ss_IOFaut

tifyAll

oo oo

TCICIGCE
9 =

Inp_FuncCheck
Inp_PVUncertain Sts_Err
Sts_HiHi
Sts_Hi

Cfg_InpRawMin
Cfg_InpRawhax

PAl Input References

See CS_PAI Sheet on page 110 for details.
o Substitute CC100 for XT101

oo oo oo o oo oo

PAI Outputs to CC Inputs
Parameter Description

Value for PV parameter
Val Process Variable (PVEU)

Source: Analog input channel or upstream REAL tag representing position feedback

Quality of PV value

Sts-PVBad 17 by quality is flagged as Bad
Input References to CC
Parameter Description

Control variable 1fault input

CC-100-CV1.5ts-I0Fault analog output's fault status.

« |f CVIEU controls an analog output, then CV1Fault will normally come from the

« |f CVIFault is TRUE, it indicates an error on the output module, set bit in Status.

Control variable 2 fault input

CC-100-CV2.3ts-I0Fault analog output's fault status.

« |f CV2EU controls an analog output, then CV2Fault will normally come from the

« |f CV2Fault is TRUE, it indicates an error on the output module, set bit in Status.

Control variable 3 fault input

CC-100-CV3.3ts-I0Fault analog output's fault status.

« |f CV3EU controls an analog output, then CV3Fault will normally come from the

« |f CV3Fault is TRUE, it indicates an error on the output module, set bit in Status.

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.

CC Configuration Considerations

Operand | Type Description
Instance of data structure (backing tag) required for proper
CC tag COORDINATED-CONTROL operation of instruction.
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CS_CC_HART Sheet

PAl
CCI01_PV
4.0 4.0 4.0
CC101_PV_Inp_PV > ; Inp_PVData “al A
CC101_PV_Dwvc_Sts_eHARTDiagCode1 _D -G Inp_SmartDvcSts Val_InpPV G.G
CC101_PV_DvclStd DiagnostcActve o ) Inp_SmartDveDiaghvaiable “al RoC G.G
CCIM_PV_inp_ModFit - o Inp_ModFaut “al_Dev c CC101_CV1. Sts_IOFaut
CC101_PV_Inp_ChFit = ; Inp_ChanFault Out_Reset . CC101_CV2 Sts_IOFaut
CC10M_PV_Dvc_Sts CurrentSaturated : E Inp_OutOfSpec Sts_PVBad - CC101_CV3.Sts IOFaut
CC101_PV_Dvc_Sts CumentFixed B . Inp_FuncCheck Stz_eNotifyAll .
CC104_PV_hp_Uncertain ; Inp_PWUncertain Sts_Err 5
g Inp_HiHiGate Stz HiHi 5
Inp_HiGate Stz Hi
PAH 1 0
] Inp_LoGate Sts_Lo y
CCI01_PV_Dve cc ; Inp_LoLoGate St Lolo ;
Val HARTPW c.c ; Inp_HiRoCGate Sts HiRoC .
Val HARTSW c.c ; Inp_HiDevGate Sts HiDev g
Val_HARTTWV G.G 3 Inp_LoDevGate Sts_LoDev o
Val HARTQW c'c y Inp_OoRGate Stz_Fail
Val_HARTLoopCument | 'c 2 Inp_Reset
\al_InpRawMinFromHART :c ; ";.c Cfg_InpRawMin
U Ul
Val_InpRawMaxFromHART 00 00 Cfg_InpRawhax
Val PVEUMinFromHART > ﬁc 5 i c.c Cfg_PVEUMRn
Val_PVEUMax FromHART ’ : ] Cfg_PVEUMax
Sts_eHARTDiagCode _c CCA01_PV_Dve_Sts_eHARTDiagCode BusObj o
Sts_CurrentSaturated - CC10M_PY_DvclSts CurrentSaturated
Sts CumentFixed 3 CC10M_PVY_Dwvc Sts CumentFixed
Sts_DiagnosticAdive G CC101_PV_Dve-Sfs DiagnosticActive
Srcl 1-02

Ref HARTData HARTDevice | PaxDevice
Ref _DiagTable _HARTT_DiagTable Generic

Ref UnitsTable _HART_EUTable Generic

The CS_CC_Hart control strategy operates the same as the CS_CC control strategy but relies on
HART input data.

« Forinformation on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 111.
»  Substitute CC101 for XT100

For more information, see HART Integration on page 3I.
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CS_CC_EtherNetIP Sheet

raP_Dvc_EH_Promass100_FW3

CC102_PV_FT
EnableOut L
Ref_Inp CC102_PW_Promass_1004:11
Ref Out CC102_PV_Promass_1004:01
Ref_Cfg CC102_PV_Promass_1004C
Ref_MeteData CC102_Pv_MeterData
raP_Dvc_EH_Heartbeat - raP_Dvc_EH_Flowmeter - PA| N cC
CC102_PV_Dvc_Heartbeat CC102_PY_Dvc CC102_Pv 5 ccioz
Ref_SendMSG CC102_PV Dvc HB_SendMSG | .. Enableln Inp_PVData wal ;EE PV CVIEU EE
Ref SendData CC102_PV_Dve HB_SendData Ref MekrDats CC102_PV_WeterData Inp_ModFaut Val_hpPV PVFault CV2EU
Ref_ReadMSG CC102_PV_Dvc HB_ReadMSG | ... Ref EUTable _EP _EUTable_EH Inp_ChanFautt Val RoC EE SPProg CV3EU EE
Ref_ReadData CC102_PVY_Dvc HB_ReadData Ref DiagTable _EP_DiagTable_Promass100 Inp_OutOfSpec Val Dev Cv1Fault S
Ref_HeartbeatSeq _EH Dvc_HBSeq Promass100 o Inp_HeartbeatAlert Val_Tot1 EE Inp_FuncCheck Out_Reset E CV2Fault ProgOper E
Inp_InhibitSeq \al_SegStep o Val_Tot2 o Inp_MaintReqd Sts_PVBad = CV3Fault CV1Auto B
Inp_IOFault Wal_VerifyProgress Val_Tot3 Inp_PWUncertain Sts_eMofifyall Cv1Prog CV2auto
Cfg_AccessCode \&l_ReportD 3 \al_MassFow o Inp_HiHiGate Sts_Err . CWv2Prog CW3Auto .
Val_bSWoptions 2AI000-nnanZoo00-n Val VoF bw oo Inp_HiGate Sts_HiHi g CV3Prog Cv1Manual !
Val F\Wersion E Val CorVolFow EE Inp_LoGate Sts_Hi E ProgProgReq CvZManual 1
Sts_Enabled 0 Val Density 0.0 Inp_LoLoGate St Lo o ProgOperReq Cv3Manual 0
Sis_RdyStart Val_RefDensity [ Inp_HiRoCGate Ste_LolLo ProgCV 1autoReq CV10vemide
Sts_ResultPass E “al_Temp :.Gc'u Inp_HiDevGate Sts_HiRoC E ProgCV Z4utoReq CV20vemide E
Sts ResultFail ‘al_Cond Inp_LoDevGate Ste_HiDev ProgCV 34utoReq CV30vemide
Sts_NewReport E Sis_eDiagCode E Inp_OoRGate Stz_LoDev E ProgCV ManualReg
Sts_SeqBusy 0 Sts_HeartbeatAlert 4 Inp_Reset Sts Fail ProgCV3ManualReg
Stz_SeqDone : Sts IOFault 5 BusObj 0 ProgCV ManualReq
Sts_SeqEm Sts_DiadFail ProgCV 10verrdeReq
Sts_SeqTimeout E Stz_DiagOutOfSpec E ProgCV X verrideReg
Stz Alert Stz_DiagFuncCheck 5 ProgCV XverrideReq

Sts_DiaghaintReqd

€C102_CV1. Ss_IOFaul
£C102_CV2. Ss_IOFaul
CC102_CV3. Ss_IOFaul

The CS_CC_EtherNetIP control strategy operates the same as the CS_CC control strategy but
relies on EtherNet/IP™ input data.

«  For information on EtherNet/IP device outputs to PAl inputs, see CS_PAI_EtherNetIP
Sheet on page 113.
»  Substitute CC102 for XT100

For more information, see EtherNet/IP Integration on page 55.
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CS_CC_FF Sheet

CC103_PYV_FF_Link:1.Conneci onFaule d 0

raP_Dwvc_AP_FFLink PAl
CC103_PV Dwc CC103_PV
Inp_PVData FFLink_CC103_PV_Inp_PVData Inp_PVData \al
Inp_PVStatusData FFLink_CC103_PV_Inp_PVStatus Data Inp_ModFault Val_lnpPV[ S
Inp_LiveData FFLink_CC103_PV_Inp_Live Data 00 Inp_CharF ault Val_RoC
Val_ PV [ Inp_PVUncertain Val_Dev
Sts_PVBad g Inp_HiHiGae Out_Reset
Sts_PVUncertan 0 Inp_HiGate Sts_PVBad
Sts_PVGood 0 Inp_LoGde Sts_eNotifpall
Sts_PVGoodCascade 0 Inp_LolLoGate Sts_Err
Sts_PVNMotLimite d 0 Inp_HiRo CGate Sts_HiHi
St PVLowLimited 0 Inp_HiDevGae St Hi
Sts_PVHighLimited 0 Inp_LoDevGate Sts_Lo
Sts_PVConstant Inp_OoR Gate Sts_LoLo
Inp_Resd Sts_HiRoC
Sts_HiDev
Sts_LoDev
Sts_Fail
BusOh 0

CC103_CV1.5&_IOFault
CC103_CV2.3k_|OFault
CC103_CVa56_I0Fault

cC
CC103
PV CVHEU gg
PVFault CV2EU D.D
SPProg CV3EU 0.0
CV1Fault SP D
CV2Fault ProgOper 0
C\3Fault CVAub 0
CWProg CV2AuD 0
CV2Prog C\3AuD 1
CV3Prog CVi Manual 1
ProgProgReq C\ZManual 1
C\3Manual 0
CViIQveride 0
C\20veride 0
C\30veride

ProgCVaanualReq

ProgCV 10veri deReq
ProgCV20veri deReq
ProgCV 30vemi ceReq

The CS_CC_FF control strategy operates the same as the CS_CC control strategy but relies on
FOUNDATION Fieldbus input data.

» Forinformation on FOUNDATION Fieldbus device outputs to PAl inputs, see CS_PAL_FF

Sheet on page T17.

«  Substitute CC103 for XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.

CS_CC_PA Sheet

CC104_PV_PA_Linkl1.ConnectionFaulted 0
raP_Dvc_AP_PALink PAl
CC104 PV Dwe CC104_PV
Inp_PVData PALirk_CC104 PV_Inp_P\Data Inp_PVData val
Inp_PVStausData PALink_CC104_PV_Inp PVStatusData Inp_ModFault \al_lnpPV
Inp_LiveData PALink_CC104_PV_Inp_LiveData 0.0 Inp_ChanFault Val_RoC
Val_Pv D Inp_PYUncertain Val_Dev
Sts_PVBad 0 Inp_HiHiGate Out_Reset
Stz PVUncertain 0 Inp_HiGate Sts_PVBad
Sts_PVGood 0 Inp_LoGate Sts_eMotifydll
Sts_PVMotLimited 0 Inp_LolLoGate Stz Em
Sts_PWLowLimited 0 Inp_HiRoC Gate Stz HiHi
Sts_PVHighLimited > Inp_HiDevGate Sts_Hi
Sts_PVConstant Inp_LoDevGate Sts_Lo
Inp_CoRGate Sts Lolo
Inp_Reset Sts HRaC
Sts_HiDev
Sts_LoDev
Sts_Fail
BusObj 0

CC104_CV1.5ts_|OFault
CC104_CV2Sts_|OFaut
CC104_CV3.5ts_|OFault

oo
coococoocoooooog g

cc

cc

PV
PVFault
SPProg
CV1Fault
CV2Fault
CV3Fault
CVProg
CVZ2Prog
CV3Prog
ProgProgReq

ViManualReq
VaManualReq
VaManualReq

gC\V20vem deReq
ProgCV3alven deReq

CWEU
CV2EU
CV3EU

5P
ProgOper
CV1AuD
CV2Aub
CV3Aup
CV1Manual
CVZManual
CV3Manual
CV10Override
CV20verride
CV30verride

The CS_CC_PA control strategy operates the same as the CS_CC control strategy but relies on

Profibus PA input data.

« Forinformation on Profibus PA device outputs to PAl inputs, see CS_PAI_PA Sheet on

page118.

«  Substitute CC104 for XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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Control Variable Routines

CC100_CV1_ihp_PosFdbk

CC100_CV1_Intk_BankSts.Sts_IntkOK
CC100_CV1_Intlk_BankSts.Sts_NBIntlkOK
CC100_CW1_Intlk_BankSts.Sts_Available
CC100_CV1_intlk_BankSts.Sts_In1kTripinh

10Fault
10-F2
CC100_CV1_Intlk_BankSts.Sts_RdyResat

CC100.CVAIED

reference.

This control variable routines include the PAO control strategy, with an additional input

»  For PAQ configuration considerations, and input and output references, see CS_PAQ
Sheet on page 136.

« The routines also include these PAQ input references:

Parameter

Description

CC100.CVIEU

CVIEU =(CV1* CVIEUSpan / 100) + CVIEUMin
CVIEU span calculation: CVIEUSpan = (CV1EUMax - CVIEUMin)

Scaled control variable output for CV1. Scaled by using CVIEUMax and CVIEUMin, where
CVIEUMax corresponds to 100% and CVIEUMin corresponds to 0%. This output is
typically used to control an analog output module or a secondary loop.

CC100.CV2EU

CV2EU =(CV2 * CV2EUSpan / 100) + CV2EUMin
CV2EU span calculation: CV2EUSpan = (CV2EUMax - CV2EUMin)

Scaled control variable output for CV2. Scaled by using CV2EUMax and CV2EUMin,
where CV2EUMax corresponds to 100% and CV2EUMin corresponds to 0%. This output
is typically used to control an analog output module or a secondary loop.

CC100.CV3EU

CV3EU =(CV3 * CV3EUSpan /100) + CV3EUMin
CV3EU span calculation: CV3EUSpan = (CV3EUMax - CV3EUMin)

Scaled control variable output for CV3. Scaled by using CV3EUMax and CV3EUMin,
where CV3EUMax corresponds to 100% and CV3EUMin corresponds to 0%. This output
is typically used to control an analog output module or a secondary loop.

(=T =1

=

=
==
==

Jo|=|=|=

L T T R Y — T SRy

=]
=
=
=

P40

CCioo_Cwvi
Inp_OpenedFdbkData
Inp_ClosedFdbkData
Inp_PosFdbk
Inp_HandFdbk
Inp_IntkOK
Inp_NBintlkOK
Inp_Intlk&vaiable
Inp_IntIKTriginh
Inp_IOFault
Inp_DeviceFault
Inp_RdyRezet
Inp_Reset

PSat_CV
PSet_Owner

BusObj

Stz BypActive

Stz Err
Stz Hand
Sts_OoS
Ste Maint
Ste_Owrd

St
Sti_Prog

{71

_Ext

Ste_Oper
St=_ProgOperLock
0
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Notes:
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Chapter 7

Internal Model Control (IMC) Control Strategies

Use the IMC control strategy to control a single process variable by manipulating a single
control-variable output. This control strategy performs an algorithm where the actual error
signal is compared against that of an internal first-order lag plus deadtime model of the
process. The IMC instruction calculates the control variable output (CV) in the Auto mode
based on the PV - SP deviation, internal model, and tuning. IMC is a model-based instructions
that is more effective than PID control for processes with long deadtimes.

The following IMC control strategies are available as routines in the process library:

« C(S_IMC

o CS_IMC_HART

o CS_IMC_EtherNetIP
o CS_IMC_FF

o CS_IMC_PA

The IMC control strategy is available as two routines in the process library:

Routine Description

IMC100 Internal Model Control instruction.
IMC100_CV1 Control variable routine.

4 L 5 IMC

<1 Parameters and Local Tags
@ MainRoutine

B IMC100

B IMC100_CV

The IMC HART control strategy is available as two routines in the process library:

Routine Description
IMC101 Internal Model Control instruction with HART input.
IMC101_CV1 Control variable routine.

4 4 C5 IMC_HART
<1 Parameters and Local Tags
@ MainRoutine
S iMC101
S IMC101_CV
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The IMC EtherNetIP control strategy is available as two routines in the process library:

Routine Description
IMC102 Internal Model Control instruction with EtherNetIP input.
IMC102_CV Control variable routine.

4 b5 C5_IMC_EtherMetlP

<! Parameters and Local Tags
B MainRoutine

Oy ImC102

Oy imc102_cv

Interlocks

The IMC FOUNDATION Fieldbus control strategy is available as two routines in the process
library:

Routine Description
IMC103 Internal Model Control instruction with FOUNDATION Fieldbus input.
IMC103_CV Control variable routine.
4 5L CS_IMC_FF
4 “lLogic and Tags
< Parameters and Local Tags
@ MainRoutine
FFLinkMap
2 IMC103
2 IMC103_CV
Interlocks

The IMC Profibus PA control strategy is available as two routines in the process library:

Routine Description
IMC104 Internal Model Control instruction with Profibus PA input.
IMC104_CV Control variable routine.
4 L CS_IMC_PA
4 = Logic and Tags
< Parameters and Local Tags
@ MainRoutine
fr IMC104
20 IMC104_CV
Interlocks
PALinkMap

Import the appropriate control strategy as a program in your controller project.
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Chapter 7 Internal Model Control (IMC) Control Strategies

CS_IMC Sheet

I4C100_PV_inp_PV

IMC100_PV_Inp_ModF1t
IMC100_PV_Inp_ChFit

IMC100_PV_Inp_Uncertain

PAl IMC

IMC100_PV o ~ IMc100

IMC100_CV.Sts_IOFault

PAl Input References

See CS_PAI Sheet on page 110 for details.
«  Substitute IMC100 for XT101

PAI Outputs to IMC Inputs

Parameter Description
Value for PV parameter
Process Variable (PVEU)
Val
Source: Analog input channel or upstream REAL tag that represents position
feedback
Quality of PV value
Sts-PVBad 1=PV quality is flagged as Bad
IMC Input Reference
Parameter Description
Control variable fault input
« |f CVEU controls an analog output, then CVFault normally comes from the analog
IMC_100_CV.Sts_IOFault output's fault status.
« If CVFault is TRUE, it indicates an error on the output module, set bit in Status.

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.

IMC Configuration Considerations

Operand Type Description
Instance of data structure (backing tag) required for
IMC tag Internal Model Control proper operation of instruction
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Internal Model Control (IMC) Control Strategies

CS_IMC_HART Sheet

PAI = Mc
IMC101_PV MC101
IMC101_PV_inp_PV' i "] inp_PVData val (CC - PV CVEU Cf
IMC101_PV_Dvc_Sts_eHARTDiagCode1 g E Inp_SmartDvcSts Val_inpPV é“CE ccc PVFaut sp EC“
IMC101_PV_Dvc_Sts_DiagnosticActive 5 . Inp_SmartDvcDiagAvaiable Val_RoC 00 00 SPProg ProgOper 0
IMC101_PV_inp_ModFit 0 0 Inp_ModFaut Val_Dev 0 10 SPCascade CasRat 0
IMC101_PV_Inp_ChFit = 5| Inp_ChanFaut Out Reset > o | RatioProg Auto P>
WC101_PV_Dve, Sis_Curentsauraied - 5| inp_OutorSpec Sts_PVBad [ IMC101_CV/Sts_IOFault 50" Cvraut Manual >
IMC101_PV_Dvc_Sts_CurrentFixed = Inp_FuncCheck Sts_eNotifyAll = CVProg Override
IMC101_PV_lnp_Uncertain — ? Inp_PVUncertain Sts_Err z ”C“ HandFB Hand > °
1 Inp_HiHiGate Sts_HiHi 0 0 ProgProgReq
, | Inp_HiGate Sts Hif> o o | PogOperReq
. Inp_LoGate Sts_Lo . 0 ProgCasRatReq
. Inp_LoLoGate Sts_Lolo 5 § ProgAutoReq
; Inp_HiRoCGate Sts_HiRoC . : -| ProgManualReq
’ Inp_HiDevGate Sts_HiDev 0 0 ProgOverrideReq
1 Inp_LoDevGate Sts_LoDev 0 ProgHandReq
Inp_OoRGate Sts_Fail
,CC Inp_Reset
= - Y Cfg_inpRawMin
0.0 Co-inpRawfax
IMC101_PV_Dve 0o 000 CR_PVEUID
Val HARTRV [> Cfg_PVEUMax
Val_HARTSV E BusObj 0
VAL HARTIV [
VaI_HARTQV E:
Val_HARTLoopCurrent C:
Val_InpRawMinFromHART ::
Val_inpRawMaxFromHART ./:c
Val_PVEUMinFromHART D:
Val_PVEUMaxFromHART ‘:CC
Sts_eHARTDiagCodet [>— MC101_PV_Dvc_Sts_eHARTDagCode1
Sts_CurrentSaturated : IMC101_PV_Dvc_Sts_CumentSaturated
Sts_CurrentFixed [-— IMC101_PV_Dvc_Ste-TurrentFixed
Sts_Dia gnosticActive E IMC101_PV_Dvc_Sts_DiagnosticActive
s 1-C2
Ref HARTData HARTDevice_|_PAxDevice
Ref Diaglable  _HART7_DiagTable_Generic

Ref_UnitsTable

_HART_EUTable_Generic

The CS_IMC_Hart control strategy operates the same as the CS_IMC control strategy but relies
on HART input data.

» Forinformation on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 111.
Substitute IMC101 for XT100.

«  For more information, see HART Integration on page 31.
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Chapter 7 Internal Model Control (IMC) Control Strategies
CS_IMC_EtherNetIP Sheet
=P v B Prornass 10 _FG
INC 102 PV FT

Im1&2_P‘;'_ﬁu'na;:.1.;:;

it IMC102 PV _Prornaes 100401

& MG 102 PV Promarss 100AC

el M et IMC102 PV _Meterta

=iP_Dve_ B Hearbe iR Drve B Flovmeis £ M
MC102

IMC 102 PV s Hesrbess
IMG102 P D HE SerndMSG
IMC102 PV _Dve HE Serdlias
WIC 102 PV Dve, HB ResciM 3G
IMC102 PV Dve HE Rardlos
B HESsq Bromazs100

IMC102 PV Dve

NG 102 PV Meterlia
_BP EUTati EH
_BP Dughiie Fronas=100]

o Hearteflert

WE 102 C\/Ss_DFeut

The CS_IMC_EtherNetIP control strategy operates the same as the CS_IMC control strategy but
relies on EtherNet/IP™ input data.
» Forinformation on EtherNet/IP device outputs to PAl inputs, see CS_PAI_EtherNetIP

Sheet on page Ti3.
«  Substitute IMC102 for XT100

For more information, see EtherNet/IP Integration on page 55.
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CS_IMC_FF Sheet

IMC103_PV_FF_Linki1.ConnectionFautted

raP_Dve AP FFLink PAI MC
MC103_PV_Dvc IMC103_PV _ MC103
Inp_PVData FFLink_MC103 PV Irp_PVData Inp_PVData val ?g g PV CVEU g g
Inp_PvSiatusDatz  FFLink_MC103_PV_Inp_PVStalusData Inp_ModFault Val_inpPV 3 o PVFault P2,
Inp_LiveData FFLink_MC103_PV_Inp_LiveData 00 Inp_ChanFaul Val_RoC 00 SPProg ProgOper 0
Val_PV 0 Inp_PVUncertain Val_Dev 0 SPCascade CasRd 0
Sts_PVBad > Inp_HHiGate Out_Resel [z o RatioProg Aulo s -
Sts_Pvuncertain o Inp_HiGate Sts_PvBad o CVFault Wanual| o
Sts_PVGood 0 Inp_LoGate Sis_eNofifyAll 0 CVProg Override 0
Sts PVGoodCascade 0 Inp_LoloGate Sis_Er| 0 HandFB Hand
Sis_PVhoiLimited 0 Inp_HiRoCGate Sits_HiHi 0 ProgProgReq
Sis_PVLowLimited 0 Inp_HiDevGate Sis_Hi 0 ProgOperReq
Sis_PWHighLimited 0 Inp_LoDevGate Sis_Lo 0 ProgCasRaiReq
Sts_PVConstant Inp_OoRGate Sts Lolof> o ProgAutoReq
Inp_Reset Sts HIRoCP o ProgManuaiReq
St HDevl ProgOverrideReq
Sts_LoDevp> o ProgHandReq
Sts_Fail
BusObj 0

IMC103_CV Sts_IOF ault

The CS_IMC_FOUNDATION Fieldbus control strategy operates the same as the CS_IMC control
strategy but relies on FOUNDATION Fieldbus input data.

For information on FOUNDATION Fieldbus device outputs to PAl inputs, see CS_PAI_FF Sheet on
page 117.
+  Substitute IMC103 for XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.

CS_IMC_PA Sheet

MC104_PY_PA_Linkl1.ConnectionFaulied 0
raP_Dvc AP_PALink PAl = IMC
MC104_PV_Dvc MC104_PV _ IMC104
Inp_PVData PALink_IMC104_PV._Inp_P\Data Inp_PVData val ;g g Y, CVEU g g
Inp_PVSiatusDaia  PALink_IMC104_PV_Inp_PVStatusData Inp_ModFault Val_InpPv 00 PVFault SP 0
Inp_LiveData PALink_IMC104_PV_inp_LiveData . Inp_ChanF ault Val_RoCP o SPProg ProgOper> o
val_Pv =1 Inp_PVUncertain Val Dev b SPCascade CasRatp
Sts_PvBad 0 Inp_HiHiGate Out_Reset 0 RatioProg Auto 1
Sts_PvUncertain o Inp_HiGak Sts_PVBad CVFautt Manual> o
Sfs_PVGood [ o Inp_L oGate Sts_eNotifyAll> COVProg Ovenide>
Sts_PVNotLimited > Inp_LoLoGate Sts_Emp HandFB Hand
Sts_PVLowLimited 0 Inp_HiRoCGate Sts_HiHi 0 ProgProgReq
Sts_PvHighLimited > Inp_HiDevGate Sts_Hif> ProgOpe Req
Sts_PVConstant Inp_L oDev Gate Sts_Lop o ProgCasRatReq
Inp_OoRGate Sts_LoLof o ProgAUtoReq
Inp_Reset Sis_HRoC 0 ProghanualReq
Sts_HDev ProgOvemideReq
Sts_LoDevir ProgHandReq
Sis_Fail
BusObj 0

IMC104_CV.Sis_IOFaut ="

The CS_IMC_PA control strategy operates the same as the CS_IMC control strategy but relies on
Profibus PA input data.
« Forinformation on Profibus PA device outputs to PAl inputs, see CS_PAI_PA Sheet on
page 118.
+  Substitute IMC104 for XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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Chapter 7 Internal Model Control (IMC) Control Strategies

Control Variable Routines This control variable routines include the PAO control strategy, with an additional input
reference.

- For PAQ configuration considerations, and input and output references, see CS_PAQ
Sheet on page 136 for details.
« The routine also includes this PAQ input reference:

Parameter Description

Scaled control variable output for CV1. Scaled by using CVIEUMax and CVIEUMin, where
CVIEUMax corresponds to 100% and CVIEUMin corresponds to 0%. This output is
typically used to control an analog output module or a secondary loop.

IMC100.CVEU
CVIEU =(CV1* CVIEUSpan / 100) + CVIEUMin

CVIEU span calculation: CVIEUSpan = (CV1EUMax - CVIEUMin)

)
IMC100_CV
Inp_OpenedFdbiData Out_CVData -ﬂ.c 0 IMC100_CV_Qut_CV

- (] Inp_ChbsedFdbkata Out_CVOpenData [>

IMC100_CV_hp_PosFdbk - — ] Inp_PosFdbk Out CVChseData [>

“7 ] Inp_HandFdbk Out_Reset[>

IMC100_CV_th_BankSts Sts_intkOK ! ! &l Inp_intiok ValPos [

IMC100_CV_htlk_BankSts Sts_NBIntkOK ! ! | Inp_nBintikoK Val CVSet[3

IMC100_CV_hthk_BankSts Sts_Availabke ] ] Inp_IntkAvailable Val_cvout[r
IMC100_CV_inilk_BankSts.Sts_IntkTriphh - : Inp_IntikTripinh Stz BypAciive : BypActive
IOFautt - Inp_IOF ault StsEr [ 2.C3 3-C3
10F2 . | Inp_DeviceFaut Sts_Hand [7 483 583

IMC100_CV_ntlk_BankSts. Sts_RdyReset - — | Inp_RelyReset Sts_OoS [3 6-
- ¢ Inp_Reset Sts_Maint[? 8-c3

IMC100.CVEU - —] PSet_CV Sts Ovrd [

" <] PSet_Owner Sts Ext [

Stz Prog 1

Stz Oper :

Sts_ProgOperLock N

BusObj o
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Notes:
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Chapter 8

Modular Multivariable Control (MMC) Control
Strategies

Use the MMC control strategy to control two process variables to their setpoints using as many
as three control variables. The MMC instruction calculates the control variables (CV1, CV2, and
CV3)in the auto mode based on the PV1-SP1, PV2 - SP2 deviation, internal model, and tuning.

The MMC controller is a model-based instruction, where you can configure as many as six
models to relate the output of each CV to the two PVs. Each model is a first order plus delay
(FOPD) response, which is more effective than PID controllers at controlling processes with
long deadtimes. The MMC control strategy coordinates the actions of the CVs to limit
interactions among the CVs and control the 2 PVs to their respective setpoints.

The following MMC control strategies are available as routines in the process library:
« CS_MMC
+  CS_MMC_HART
+  CS_MMC_EtherNetIP
+ CS_MMC_FF
+ CS_MMC_PA

Import the appropriate control strategy as a program in your controller project.

The MMC control strategy is available as four routines in the process library:

Routine Description

MMC100 Modular Multivariable Control instruction.
MMC100_CV1

MMC100_CV2 Control variable routines.

MMC100_CV3

4 5 C5 MMC

<2 Parameters and Local Tags
B MainRoutine

Oy MMC100

Oy MMCI00_CV1

O MMC100_CV2

Oy MMC100_CV3
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The MMC HART control strategy is available as four routines in the process library:

Routine Description
Modular Multivariable Control instruction with HART input in the CC101
MMC101 :
routine.
MMC101_CV1
MMC101_CV2 Control variable routines.
MMC101_CV3

4 1 CS_MMC_HART

<! Parameters and Local Tags

i MainFoutine
O MACIN
O MMCTI01_CW
Oy MMCI01_CV2
O MMCI01_CV3

The MMC EtherNetIP control strategy is available as four routines in the process library:

Routine Description

MMC102 Modular Multivariable Control instruction.
MMC102_CV1

MMC102_CV2 Control variable routines.

MMC102_CV3

4 L 5 MMC_EtherMetlP

<7 Parameters and Local Tags

i MainRoutine
Interlocks
Oy MmC102
D MMCT102_CW1
Oy MMC102_CV2
O MMC102_CY3

The MMC FOUNDATION Fieldbus control strateqgy is available as four routines in the process

library:

Routine

Description

MMC103

Modular Multivariable Control instruction.

MMC103_CV1
MMC103_CV2
MMC103_CV3

Control variable routines.

4 5 CS_MMC_FF
« =l Logic and Tags

< Parameters and Local Tags

@ MainRoutine
FFLinkMap
Interlocks

o MMC103

S MMC103_CV1
fr MMC103_CV2
o MMC103_CV3
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The MMC Profibus PA control strategy is available as four routines in the process library:

Routine Description

MMC104 Modular Multivariable Control instruction.
MMC104_CV1

MMC104_CV2 Control variable routines.

MMC104_CV3

4 5 CS_MMC_PA
4 =l Logic and Tags
< Parameters and Local Tags
o MainRoutine

Interlocks

fr MMC104

fr MMC104_CV1

fr MMC104_CV2

i MMC104_CV3
PALinkMap

CS_MMC Sheet

PAI S mic =
X MMC100_PV1 | macio0
MIC100_PV1_lnp_PV - Inp_PVData val — PV1 CV1EU
~ | Inp_SmartDvcSts Val_InpPV — PV2 CV2EU
R ~ ¢ Inp_SmartDvcDiagAvalable Val_RoC - | PV1Faul CV3EU
MMC100_PV1_inp_PV_ModFit — —¢| Inp_ModFaut Val_Dev > — | PV2Fault sP1
MMC100_PV1_lnp_PV_ChFit = €| Inp_ChanFautt Out Reset [ <] sP1Pg s,
" @ Inp_OutOfSpec Sts_PVBad [>— . <] sP2Pmg ProgOper [
R _ € Inp_FuncCheck Sts_eNotifyAll > MMC100_CV1.Sts_IOFault = h CV1Fault CViAUD [
MMC100_PV1_inp_Uncertain ;| Inp_PVUncersin Sts &[> MMC100_CV2 Sts_IOFault . 5 Cv2Faut CV2Awo [
, | np_HiiGate Sts_iKi 1> MIC100_CV3.Sts_IOFault 00" CVaFaut Cvaauo [
, & inp_HiGate StsHiP> 00 EV1Prg CViManual [>
. Inp_LoGate Sts_Lo o . CV2Prog Cv2danual .
Inp_LoLoGate Sts_Lolo [ <] CV3Prg Cvauanual [
: -l Inp_HiRoCGate Sts. HiRoC ; C ProgProgReg CV1Overrde ;
1 Inp_HiDevGate Sts_HiDev 0 0 ProgOperReq CV2O0verride 0
, | Inp_LoDevGate Sts_LoDev [> o & ProgCV1AutoReq Cv20verride
_ &l Inp_OoRGate Sts_Fail = ProgCV2AutoReq
" | Inp_Reset ﬁ ProgCV 3AutoReq
Cfg_lnpRawhin | ProgCV ManualReq
Cfg_inpRawlax | ProgCV2ManualReq
Cfg_PVEUMR | ProgCV AanualReq
Cfg_PVEUMax : ProgCV 10verrideReq
BusObj o “ ProgCV20verrideReq
ProgCV 30 verrideReq
PAI
. MIC100_PV2 =
MMC100_PV2_Inp_PV — Inp_PVData val [0
" | Inp_SmartDvcSts Val_npPV ;i“
" : Inp_SmartDvcDiagAvaiable Val_RoC ::
MIC100_PV2_inp_PV_ModFit = ~ | Inp_ModFaut Val Dev [
MMC100_PV2_Inp_PV_ChFit = ~ | Inp_ChanFaul Out_Reset[:
< Inp_OutOfSpec Sts_PVBad [>—
R ~ | Inp_FuncCheck Sk Er[>
MMC100_PV2_inp_Uncertain — | Inp_PVUncertain Sts_HiHi[>
<] Inp_HiHiGate Sts_Hi[>
! & inp_HiGate Sk_Lo[>
: Inp_LoGate Sts_LoLo ;
, & np_LoLoGate Sts_HRoC[>
. Inp_HiRoCGate Sts_HiDev 0
Inp_HiDevGate Sts_LoDev N
: Inp_LoDevGate Sts_Fail[>
_ <] Inp_OoRGate
" & Inp_Reset
Cfg_InpRawhin
Cfo_InpRawhax
: Cfg_PVEUMn
' Cfg_PVEUMax
BusObj 0
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102

PAl Input References

See CS_PAI Sheet on page T10 for details.

o Substitute MMC100_PV1 for the first instance of XT101
«  Substitute MMC100_PV2 for the second instance of XT101

PAI Outputs to MMC Inputs

One instance for PV1and a second instance for PV2.

Parameter Description
Value for PV parameter
Process Variable (PVEU)
Val
Source: Analog input channel or upstream REAL tag that
represents position feedback
Quality of PV value
Sts-PVBad 1= PV quality is flagged as Bad
MMC Input References
Parameter Description

MMC_100_CV1.Sts_IOFault

Control variable 1 fault input

If CVIEU controls an analog output, then CVIFault normally comes from the analog
output's fault status.

If CV1Fault is TRUE, it indicates an error on the output module, set bit in Status.

MMC_100_CV2.Sts_I0Fault

Control variable 2 fault input

If CV2EU controls an analog output, then CV2Fault normally comes from the analog
output's fault status.

If CV2Fault is TRUE, it indicates an error on the output module, set bit in Status.

MMC_100_CV3.Sts_I0Fault

Control variable 3 fault input

If CV3EU controls an analog output, then CV3Fault normally comes from the analog
output's fault status.

If CV3Fault is TRUE, it indicates an error on the output module, set bit in Status.

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.

MMC Configuration Considerations

Operand |Type

Description

MMCtag  |MODULAR MULTIVARIABLE CONTROL Instance of data structure (backing tag) required for proper

operation of instruction
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CS_MMC_HART Sheet

PAl = MMC
| mmc1o1_pwt MMC101
MMC101_PV1_inp_PV e bbbl - -5 val icc 00 pvt cvieu 0
MMC101_PV1_Dvc_Sts_eHARTDiagCode1 g 9 | inp_ SmertDvests va_inpev [ 00 DAD PV2 cvzu b
MMC101_PV1_Dvc_Sts_DiagnostcActive 0 % | inp_ SmertDveDiagAvaiable val_Roc > ~ | PV1Fault cvau b 0
MUCI01CPVI_inp_PV_ModFt - Z : Inp_ModFaut Val_Dev ccc CGG PV2Fault sP1 ECUSEESH
MMC101_PV1_inp_PV_ChFt 5 4| ine_ChanFaut Out Reset [> 00 | SP1Pog sP2
MMC101_PV1_Dvc_Sts_CurentSaturated D Inp_OutOfSpec Sts_PVBad |- SP2Prog ProgOper
~ MMC101_PV1_Dvc_Sts_CurrentF ied 2 g Inp_FuncCheck Sts_eNotifyAll E MMC101_CV1.Sts_IOFaul f Z CV1Faul CV1Auto E
MMC1011-BE1_lnp_Uncertain - ;| Inp_PVUncertain Sts Erp MMC101_CV2Sts_IOFaul 5 o | evaraut ov2mto
, | Inp_HiiGate Sts_HHi D MMC101_CV3 Sts_IOFault 00" Cvaraut oV P
, @ Inp_HiGate Sts HiP> 00 Jevirrog CViManual P>
| inp_LoGate Stslof o 00| CV2Pro0 Cv2ianual >
Inp_LoLoGate Sts_Lolo CV3Prog CV3Manual
! @ inp_HiRoCGate Sts_HRoC 5 ® &l proghrogReq cviovernde [> °
PAH = 1 0 0 0
1 Inp_HiDevGate Sts_HiDev 0 0 :| ProgOperReq CV20vernde 0
MMC101_PV1_Dvc - , G np_LoDevGate Sts_Lodev [ o |ProgCV tAutoReq CV30verride
VBLHARTRY > ' o ) np_OcRGate Sts_Fail o |Proscvaautoreq
Val_HARTSV .| Inp_Reset | ProgCV 3AutoReq
Val_HARTTV 0.0 40 Cfg_InpRawMin 0 ProgCV 1ManuaReq
Val_HARTQV EE 2§g Cfg_InpRawMax g ProgCV2ManualReq
Val_HARTLoopCurrent [> 1000"| Co-PVEUMR o |ProgCvaanuaReq
Val_ InpRawMinFromHART [>— Cfg_PVEUMax ProgCV 10verrideReq
Val_inpRawMaxFromHART ;CCC BusObj 0 z | ProgCV 20verrideReq
Val_PVEUMInFromHART | ProgCV 30verrideReq
Val_PVEUMaxFromHART wcccc
Sts_eHARTDiagCodet [~ MMC101_PV1_Dvc_Sts_eHARTDiagCode1
Sts_CurrentSaturated - MMC101_PV1_Dvcl-§t8_CurrentSaturated
Sts_Currentixed [5— MMC101_PV1_Dvc_Sts_CurrentF ied
Sts_DiagrosticActive [ MIC101_PV1 D95 Sts_DiagnosteActive
seap 1-C2
Ref HARTData  HARTDevice_| PAxDevice
Ref DiagTable  _HART7_DiagTable_Generic
PAl
Ref_UnitsTable _HART_EUTable_Generic
MMC101_PV2 .
MMC101_PV2_Inp_PV = *27 1 iop. PVDAta Val D =
MMC101_PV2_Dvc_Sts_eHARTDiagCode1 0 % ] ip_ SmartDvests valnppv b >0
MICI01_PV2_Dvci-S_DagnostcAdve )7 0 | np_ SmartDveDiagAvalzble vaLRoc[> **
MMC101_PV2_inp_PV_lodFR z C Inp_ModFaut Val Dev cﬁc
MMC101_PV2_Inp_PV_ChFt 5 5 & mp_ChanFaut Out Reset|>
WIC101_M_mc_$s_CumnSaturated o 0 Inp_OutOfSpec Sts_PVBad 0
MMC101_PV2_Dvc_Sts_CurrentFixed ~ ] Inp_FuncCheck SsEmf
MMC101.-82_inp_Uncetain L : Inp_PVUncertain Sts_HiHi
Inp_HitiGate Sts_Hi
: Inp_HiGate ss_Lo C
; Inp_LoGate Sts_Lolo[* 0
Inp_LoLoGate Sts_HRoC[>
= = : Inp_HiRoCGate Sts_HDev
’ Inp_HiDevGate Sts_LoDev &
MMC101_PV2_ Dvc - , | 1np_LoDevGate Sts Faill>
VaLHARTRV > ' o & Inp_OcRGate
Val_HARTSV Inp_Reset
Val_HARTTV g0 401 cia_nprawtiin
val_tarTav 0 209 1 cig_InpRawbax
Val_HARTLoopCurrent fz ‘CCUE Cfg_PVEUMN
Val inpRawlinFromHART [~ Cfg_PVEUMax
VaLinpRawlaxFromHART >~ BusObj °
Val_PVEUMInFromHART
Val_PVEUMaXFromHART [ 000
Sts_eHARTDiagCode z MMC101_PV2_Dvc_Sts_eHARTDiagCode1
Sts_CurrentSaturated (>~ MMC101_PV2_Dvcl-§_CurrentSaturated
Sts_CurrentFixed - MMC101_PV2_Dvc_Sts_CurrentFixed
Sts_Dia gnosticActive |- g MMC101_Pv2_Dvc_Sts_DiagnosticActive
srca > ° 16

Ref_HARTData HARTDevice_|_PAxDevice

Ref DiagTable  _HART7_DiagTable_Generic

Ref_UnitsTable _HART_EUTable_Generic

The CS_MMC_Hart control strategy operates the same as the CS_MMC control strategy but
relies on HART input data.

« For information on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 1.
- Substitute MMC101_PV1 for the first instance of XT100
- Substitute MMC101_PV2 for the second instance of XT100

For more information, see HART Integration on page 31.
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CS_MMC_EtherNetIP Sheet
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W G e
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[ e———
[Ty . a0 P

e masrC
ERRL e R
OF: FringTabia, Prosuse s i

The CS_MMC_EtherNetIP control strategy operates the same as the CS_MMC control strategy
but relies on EtherNet/IP™ input data.

« Forinformation on EtherNet/IP device outputs to PAl inputs, see CS_PAI_EtherNetIP

Sheet on page 113.
- Substitute MMC102_PV1 for the first instance of XT100

- Substitute MMC102_PV2 for the second instance of XT100

For more information, see EtherNet/IP Integration on page 55.
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Chapter 8 Modular Multivariable Control (MMC) Control Strategies

CS_MMC_FF Sheet

WG 103_PVA_FF_Link 1. ConnectonFauted

raP Dvc AP_FFLink FAl

MMC108 PV1 Dve

FFLink MMC102_PV1_Inp PVDats
st FFLink MMC103_PV1_Ing FVStatusDats
FFLink MMC103 PV1_Inp_LiveData| ,,

I
w4
o o S

BEEr o0

in o
r

w
B

w
in
I

el

. . 0 MMC 105 Cv 156 [Ofaut
MMC103_Pv2_FF_Link 1. ConnectonFauled MMC10: CVZSE |ORut
MMC103_CV3 SE_| OFaut

raP Dvc AP _FFLink

MMC103 P2 Dve

FFLink_MMC103_PVZ_inp PVData PAI

tatisDaE FFLink_MMC103_PY¥2_Inp PVStatusData)

Data FFLink MMCi03 PV2 Inp_LiveDats | ,, .
va Pyb 0

The CS_MMC_FF control strategy operates the same as the CS_MMC control strategy but relies
on FOUNDATION Fieldbus input data.

» Forinformation on FOUNDATION Fieldbus device outputs to PAl inputs, see CS_PAI_FF
Sheet on page 117.

- Substitute MMC103_PV1 for the first instance of XT100
- Substitute MMC103_PV2 for the second instance of XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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CS_MMC_PA Sheet

MMC14_PV1_PA_Link 1. ConnectonFauted

raP_Dvc AP_PALnk
PAl

MMC 104 PV D ve

ata PAlLink_MMCM4_PV1_inp PVData MMC104_PV1
tati=Diats PALink_MMC¥M_PV1_lnp PVStatusDats Inp_PWDats
FALink MMC104_PVi_Inp LiveDatal . -

MMC

MMC104

MMC104_PV2 PA Link|1.ConnectonFauted

1aF_Dvg AP_PALnk FAl

MMC

L P2 Dve

Pilink_ MMC104_PV2_Inp PVData
Daz  PALink_MMC04_PV2_inp FVStatusDats
PAlink MMC104 PV2 _Inp LiveDaa| . .

WMC108_CV1.SE_[OFaut
MMG10%_GVZ2.S&_IOFaut
MMC104_CV3.5t_IOFaut

The CS_MMC_PA control strategy operates the same as the CS_MMC control strategy but relies
on PA data.

» Forinformation on Profibus PA device outputs to PAl inputs, see CS_PAI_PA Sheet on
page T18.
- Substitute MMC104_PV1 for the first instance of XT100

- Substitute MMC104_PV2 for the second instance of XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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Chapter 8 Modular Multivariable Control (MMC) Control Strategies

Control Variable Routines This control variable routines include the PAO control strategy, with an additional input
reference.

»  For PAQ configuration considerations, and input and output references, see CS_PAQ
Sheet on page 136.
« The routines also include these PAQ input references:

Parameter Description

Scaled control variable output for CV1. Scaled by using CVIEUMax and CVIEUMin, where CVIEUMax
corresponds to 100% and CVIEUMin corresponds to 0%. This output is typically used to control
an analog output module or a secondary loop.

MMC100.CVIEU
CVIEU =(CV1* CVIEUSpan / 100) + CVIEUMin

CV1EU span calculation: CV1IEUSpan = (CVIEUMax - CVIEUMin)

Scaled control variable output for CV2. Scaled by using CV2EUMax and CV2EUMin, where
CV2EUMax corresponds to 100% and CV2EUMin corresponds to 0%. This output is typically used
to control an analog output module or a secondary loop.

MMC100.CV2EU
CV2EU =(CV2 * CV2EUSpan / 100) + CV2EUMin

CV2EU span calculation: CY2EUSpan = (CV2EUMax - CV2EUMin)

Scaled control variable output for CV3. Scaled by using CV3EUMax and CV3EUMin, where
CV3EUMax corresponds to 100% and CV3EUMin corresponds to 0%. This output is typically used
to control an analog output module or a secondary loop.

MMC100.CV3EU
CV3EU =(CV3 * CV3EUSpan / 100) + CV3EUMin

CV3EU span calculation: CV3EUSpan = (CV3EUMax - CV3EUMin)

RAD

MMC100_CW1

P

=
b

=

Inp_OpenedFdbkData MMC100_CV1_Out_CV

= o

Inp_ClozedFdbkData
Inp_PosFdbk
Inp_HandFdbk
Inp_IntkOK
Inp_NBintlkOK
Inp_Intlk&vaiable

MIMC100_CV1_Inp_PosFdbk

oo
]
o o o™

MMC100_CV 1_ntlk_BankSts.Sts_IntkOK

MKC100_CV 1_Intlk_BankSts.Sts_NBIntkOK

MKC100_CV1_Intlk_BankSts.Sts_Available

MMC100_CV1_Intlk BankSts Sts_ntlkTipinh
IOFaut

o o o
= o oo

=) S [ e

Inp_IntlkTripinh Sts BypActive BypActive

Inp_IOFault Sts_Err 2-C3 3-C3

10-E2

MMC100_CV1_Intlk BankSte Sts_RdyReset

Inp_DeviceFault Sts Hand

aole olalal=lals

Ste_005

Sts Maint

=
=

MMC100.CVIEU - Sts_Owrd

St

Stz_Prog

n

. Ext

Stz_Oper

R - - -]

Stz ProgOperLock
BusObj o
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Notes:
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Chapter 9

Process Analog Input (PAI) Control Strategies

Use a PAI control strategy to monitor an analog input and check for alarm conditions. The PAI
control strategy that is included with the library download processes a signal from a channel
of an analog input module, but it can be used to process any analog (REAL) signal.

The following PAI control strategies are available as routines in the process library:

CS_PAI

CS_PAI_HART
CS_PAI_EtherNetIP
CS_PAI_EtherNetIP_NoHB
CS_PAI_EtherNetIP_Sensor
CS_PAI_FF

CS_PAI_PA

Import the appropriate control strategy as a reutine in your controller project.

Each PAl control strategy contains one Function Block sheet:

Sheet Description

CS_PAI Process Analog Input instruction

CS_PAI_HART Process Analog Input instruction with HART input
CS_PAI_EtherNetIP Process Analog Input instruction with EtherNetIP input
CS_PAI_EtherNetIP_NoHB Process Analog Input instruction with No HB EtherNetIP input
CS_PAI_EtherNetIP_Sensor Process Analog Input instruction with EtherNetIP Sensor input
CS_PALLFF Process Analog Input instruction with FOUNDATION Fieldbus input
CS_PAI_PA Process Analog Input instruction with PA input
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CS_PAl Sheet

XT101_Inp_PV - Inp_PVData val zg g

L Val_InpPV 00
0 Inp_SmarDvcDiagAvailable  Val_RoC 0.0
XT101 _Inp_PV_ModFit 0 Inp_ModFault Val_Dev 0
XT101_Inp_PV_ChF1t Inp_ChanFault COut_Reset 0
Inp_OutOrSpec Sts_Err 0
Inp_FuncCheck 5 iHi 0
XT101_Inp_PV_Uncertain Inp_PVUnceriain 0
Inp_HiHiGate 0
Inp_HiGae 0
Inp_LoGate 0
Inp_LolLoGate 0
Inp_HiRoCGate 0
Inp_HiDevGate
Inp_L oDevGate
Inp_OoRGate
Inp_Reset
Cig_InpRawMin
Cig_InpRawMax
Cfig_PVEUMin
Cig_PVEUMax
BusObj 0

PAl Input References

Input Description

XT101_Inp_PVData Process variable input Source: sensor or input

Process variable input module fault 1= 1/0 module failure or module communication
XT101_Inp_ModFault status bad 0 = 0K

XT101_Inp_ChanFault Process variable input channel fault 1=1/0 channel fault or failure 0 = 0K

- Process variable input uncertain Indicates the channel data accuracy is undetermined
XTI01Inp-PYUncertain 1=The channel data is uncertain This input sets Sts_PVUncertain if not in Virtual

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.

PAI Configuration Considerations

Operand Type Description

P_ANALOGLINPUT Instance of data structure (backing tag) required for

®
PlantPAX® control proper operation of instruction

Bus component for organization control

« 0if not using organization

BusObj BUS_0BJ « Bus[x].0bj when using organization

See the Rockwell Automation Library of Process Objects
Reference Manual, publication PROCES-RM200.
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Chapter 9 Process Analog Input (PAI) Control Strategies
CS_PAI_HART Sheet
PAl
- X100
XT100_Inp_PV 'i'.l' Inp_PVData val
¥T100_Dwc_Sts_eHARTDiagCodedl = Inp_SmanDweSts Val_InpPV

XT100_Dwec_Sts_DiagnosticActve il Inp_SmanDwvcDiaghvailable '.-'.3_I_F’. oC 00
H00CHhp PY_ModFIt 0 Inp_l{._] odFault " Va I_F) e 0
XT100_Inp_PV_ChFt 7 In[:_:ha (DF au_ It Out Reset a
XT100_Dwe_Sts_CurrentSaurated 0 Inp_OutOfSpec Sts_Er( 0
XT100_Dwc_Sts CurrentFixed 0 Inp_FuncCheck Sts_HiHip o
XT100_Inp_PV_Uncertain = Inp_P in Sts_Hi ;:|
Inp_H Sts Lo 0
PAH Inp_HiGate Sts_Lolo I:I
Inp_LoGate Sts_HiRoC =
XT100_Dnwe Inp_LoLoGate Sts HiDey et
ate Sts_LoDev E:I
Sts_Fail
XT100_Dw_Sts_eHARTDiagCoded 0
Sts_CumentSatur; a XT100_Dwvc_StsLCdrre riSaturated
Sts_Cumentr q XT100_Dwve_Sté-[ChrrentFixed
Sts_Diagnost _:I XT100_Dwe_Sts_DiagnosticAcive
SrcQf> - 1-D2
Ref HARTData HARTDevice |_PAxDevice

Ref DiagTade _HARTTY DiagTable_Geneic

Ref UnitsTable

_HART_EUTable_Generic

The CS_PAI_HART control strategy operates the same as the CS_PAI control strategy but relies
on HART input data. Substitute XT100 for XT101.

PAH Outputs to PAl Inputs

Output

Description

Val_InpRawMinFromHART

Analog input unscaled signal minimum from HART module (in module units).

Val_InpRawMaxFromHART

Analog input unscaled signal maximum from HART module (in module units).

Val_PVEUMinFromHART

Analog input scaled range minimum from HART device (in engineering units).

Val_PVEUMaxFromHART

Analog input scaled range maximum from HART device (in engineering units).

PAH Status Outputs

Output

Description

Sts_eHARTDiagCodel

HART Diagnostic Code #1(bit number in command 48, 255 = none)

Sts_CurrentSaturated

HART reports analog current is limited

Sts_CurrentFixed

Loop Current set to fixed value via HART command

Sts_DiagnosticsActive

HART data input diagnostic active

PAH Configuration Considerations

Operand Type Description
PlantPAx control |P_ANALOG_HART :2:{?151&?0?11‘ data structure (backing tag) required for proper operation of

Ref_HARTData E:1:0

PAX_HART_DEVIC

Required data type HART data from 1/0 module assembly Select the HART
device in your Controller Organizer; the device must support the PAxDevice
data type: |0TreeObject:|.PAxDevice

Ref_DiagTable

P_HART_CODE_D
ESC_STATUS[2]

Lookup table for diagnostic bit number (to message and status) Select the
correct table for your HART device; see table below

Ref_UnitsTable

RAC_CODE_DESC
RIPTION[2]

Lookup table for units of measure code (to units text) Select
_HART_EUTable_Generic
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Chapter 9 Process Analog Input (PAI) Control Strategies

Available Diagnostic Tables

Diagnostic tables are available for these HART devices. The HART number indicates the version

of the table.
Option Description
_HART5_DiagTable_FMG_60 HART Cmd48 Diagnostic Lookup Table: E+H Gammapilot FMG 60
_HART5_DiagTable_Generic HART Cmd48 Diagnostic Lookup Table: Generic HARTS device
_HART5_DiagTable_LevelflexM HART Cmd48 Diagnostic Lookup Table: E+H Levelflex M
_HART5_DiagTable_MicropilotM HART Cmd48 Diagnostic Lookup Table: E+H Micropilot M
_HART5_DiagTable_ProsonicM HART Cmd48 Diagnostic Lookup Table: E+H Prosonic M
_HART5_DiagTable_ProsonicS HART Cmd48 Diagnostic Lookup Table: E+H Prosonic S
_HART5_DiagTable_Prowirl73 HART Cmd48 Diagnostic Lookup Table: E+H Prowirl 73
_HART5_DiagTable_TMass65I HART Cmd48 Diagnostic Lookup Table: E+H TMass 65l
_HART5_DiagTable_TMT162 HART Cmd48 Diagnostic Lookup Table: E+H TMT 162
_HART5_DiagTable_TMT182 HART Cmd48 Diagnostic Lookup Table: E+H TMT182 Temperature
_HART6_DiagTable_Pressure_M HART Cmd48 Diagnostic Lookup Table: E+H Cerabar, Deltabar, Deltapilot M
_HART7_DiagTable_GammapilotFMG5x_revl HART Cmd48 Diagnostic Lookup Table: E+H Gammapilot FMG5x rev 1.x
_HART7_DiagTable_Generic HART Cmd48 Diagnostic Lookup Table: Generic HART7 device
_HART7_DiagTable_LevelflexFMP5x HART Cmd48 Diagnostic Lookup Table: E+H Levelflex FMP5x
_HART7_DiagTable_LiquilineCM44x HART Cmd48 Diagnostic Lookup Table: E+H Liquiline CM442 / 444 | 448
_HART7_DiagTable_LiquilineCM82_rev1 HART Cmd48 Diagnostic Lookup Table: E+H Liquiline CM82 FW Rev. 1
_HART7_DiagTable_LiquilineM_Cond HART Cmd48 Diagnostic Lookup Table: E+H Liquiline M Conductivity
_HART7_DiagTable_LiquilineM_Cond_rev4 HART Cmd48 Diagnostic Lookup Table: E+H Liquiline M Conductivity rev 4.x
_HART7_DiagTable_LiquilineM_Oxy_rev4 HART Cmd48 Diagnostic Lookup Table: E+H Liquiline M Oxygen rev 4.x
_HART7_DiagTable_LiquilineM_Oxygen HART Cmd48 Diagnostic Lookup Table: E+H Liguiline M Oxygen
_HART7_DiagTable_LiquilineM_pH_rev4 HART Cmd48 Diagnostic Lookup Table: E+H Liquiline M pH/ORP rev 4.x
_HART7_DiagTable_LiquilineM_pHORP HART Cmd48 Diagnostic Lookup Table: E+H Liquiline M pH / ORP
_HART7_DiagTable_LiquistationCSFxx HART Cmd48 Diagnostic Lookup Table: E+H Liquistation CSFxx
_HART7_DiagTable_Metso_ND7x_ND9x HART Cmd48 Diagnostic Lookup Table: Metso ND7xxx and ND3xxx Positioners
_HART7_DiagTable_MicropilotFMR5x HART Cmd48 Diagnostic Lookup Table: E+H Micropilot FMRbx
_HART7_DiagTable_MicropilotFMR6x HART Cmd48 Diagnostic Lookup Table: E+H Micropilot FMR6x
_HART7_DiagTable_MicropilotFMR20 HART Cmd48 Diagnostic Lookup Table: E+H Micropilot FMR 20
_HART7_DiagTable_Pressure_S HART Cmd48 Diagnostic Lookup Table: E+H Cerabar, Deltabar, Deltapilot S
_HART7_DiagTable_Promag53 HART Cmd48 Diagnostic Lookup Table: E+H Promag 53
_HART7_DiagTable_Promag100 HART Cmd48 Diagnostic Lookup Table: E+H Promag 100
_HART7_DiagTable_Promag200 HART Cmd48 Diagnostic Lookup Table: E+H Promag 200
_HART7_DiagTable_Promag300_500 HART Cmd48 Diagnostic Lookup Table: E+H Promag 300 and Promg 500
_HART7_DiagTable_Promag400 HART Cmd48 Diagnostic Lookup Table: E+H Promag 400
_HART7_DiagTable_Promag400_rev6 HART Cmd48 Diagnostic Lookup Table: E+H Promag 400 rev 6
_HART7_DiagTable_Promag400_rev9 HART Cmd48 Diagnostic Lookup Table: E+H Promag 400 rev 9
_HART7_DiagTable_Promass83 HART Cmd48 Diagnostic Lookup Table: E+H Promass 83
_HART7_DiagTable_Promass100 HART Cmd48 Diagnostic Lookup Table: E+H Promass 100
_HART7_DiagTable_Promass200 HART Cmd48 Diagnostic Lookup Table: E+H Promass 200
_HART7_DiagTable_Promass300_500 HART Cmd48 Diagnostic Lookup Table: E+H Promass 300 and Promass 500
_HART7_DiagTable_ProsonicFlow_100_rev1 HART Cmd48 Diagnostic Lookup Table: E+H Prosonic Flow 100 rev 1.x
_HART7_DiagTable_ProsonicFlow300_500revl |HART Cmd48 Diagnostic Lookup Table: E+H Prosonic Flow 300 or 500 rev 1.x
_HART7_DiagTable_ProsonicFlowB200 HART Cmd48 Diagnostic Lookup Table: E+H Prosonic Flow B200
_HART7_DiagTable_Prowirl200 HART Cmd48 Diagnostic Lookup Table: E+H Prowirl
_HART7_DiagTable_TMT72_rev1 HART Cmd48 Diagnostic Lookup Table: E+H TMT72 rev 1
_HART7_DiagTable_TMT82 HART Cmd48 Diagnostic Lookup Table: E+H TMT82
_HART7_DiagTable_TMT162_rev4 HART Cmd48 Diagnostic Lookup Table: E+H TMT162 rev 4.x
_HART7_DiagTable_TrustSensTM37x_rev1 HART Cmd48 Diagnostic Lookup Table: E+H TrustSens TM37x rev 1.x

For more information, see HART Integration on page 31.
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CS_PAI_EtherNetIP Sheet

raP Dwc EH Promass100 FW2

KTHZFT

EnabEOut

XT¥02 Promass 100411
XT¥2 Promass_100A:01
XTi02 Promass _100A:C
XTH02 MeaterData

raP_ Owc EH Hearbest raP_Dwe EH_Flowmeter PAl
XT102_Dve Heartbest

=f I5G X¥T102_Dvc HB SendMSG [
XT#02 Dwvec HB _SendData
¥T10Z Dvec HB_Readd3G [
XT102_Dwvc HB_ReadData
tSeg _EH_Dwe |

KT102 MeterDats
_EBIP_EUTsbi= EH
_EIP_Deghbe Promassi00| . .

T om Ao

The CS_PAI_EtherNetIP control strategy operates the same as the CS_PAI control strategy but
relies on EtherNet/IP™ data. Substitute XT102 for XT101.

This control strategy uses the raP_Dvc_EH_Flowmeter instruction to integrate an
Endress+Hauser flowmeter. The raP_Dvc_EH_Heartbeat heartbeat instruction provides the
ability to initiate Heartbeat Verification from the operator faceplate. For more information, see
EtherNet/IP Integration.

For more information on integrating E+H devices, see Endress+Hauser EtherNet/IP
Instrumentation for PlantPAx DCS Reference Manual, PROCES-RM212A.

raP_Dvc_EH_Flowmeter Outputs to PAl Inputs

Output Description
EnableQut Enable Output - System Defined Parameter
Val_MassFlow Mass flow rate value (Mass flow EU)

raP_Dvc_EH_Flowmeter Status Outputs

Output Description

Sts_IOFault 1/0 communication with the flowmeter is faulted

Sts_DiagFail Diagnostic indicates device failure

Sts_DiagQut0fSpec Diagnostic indicates device operating outside of specified accuracy
Sts_DiagFuncCheck Diagnostic indicates device operating with substitute value
Sts_DiagMaintReqd Diagnostic indicates device requires maintenance
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N4

raP_Dvc_EH_Flowmeter Configuration Considerations

Operand

Type Description

PlantPAx control

Instance of data structure (backing tag) required for
raP-Dvc_EH.Flowmeter proper operation of instruction

Ref_MeterData

raP_UDT_Dvc_EH_Flowmeter_Data |Flowmeter data from E+H meter

Ref_EUTable

RAC_CODE_DESCRIPTION[1] Lookup table for engineering unit code to text

Ref_DiagTable

RAC_CODE_DESCRIPTION[1] Lookup table for diagnostic code to text

Available Diagnostic Tables

Diagnostic tables are available for these EtherNet/IP devices. The EtherNet/IP number
indicates the version of the table.

Option

Description

_EIP_EUTable_EH

TagDescript - EH EtherNet/IP devices engineering units lookup table.

_EIP_DiagTable_Promass300 | TagDescript - PV - EH EtherNet/IP Promass300_500 diagnostics lookup table

_EIP_DiagTable_Promass100 TagDescript - EH EtherNet/IP Promag 100/Promag 400/Promass 100 diagnostics

lookup table

_EIP_DiagTable_LiquilineCM&4x | TagDescript - PV - EH EtherNet/IP Liquiline CM44x diagnostics lookup table

For more information, see EtherNet/IP Integration on page 55.
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CS_PAI_EtherNetIP_NoHB

Sheet
raP_Dw_EH_Promass300_500
KT103_FT
EnableOut
Ref Inp XT103 Promass_300 50011
Re& Out XT103_Promass_300_500:01
Re& _Cfg XT103_Promass_300_500.C
Re_MekrData XT103_MeterData

ra?_Dwe_EH_Flowmeter

XT103_Dwvc PAl

Enableln

Re&_MegrCata XT103_MeterData XT103

R EUTable _EIP_EUTable_EH Inp_PVData
R & _DiagTable _EIP_DiagTable Promass300| _ _ Inp_ModFault

Inp_HeartbeatAlert

Inp_ChanFault
o {

Sts_HiHi
Inp_HiHiGate Stz Hi
Inp_HiGate Sts_Lo

Inp_LoGate Sts_LolLo
Inp_LoLoGate  Sts HiRoC
Inp_HiRoCGate Sts_HiDev
Inp_HiDevGate Sts_LoDev
| 1 Inp_LoDevGate Sts_Fail
Sts_|OFault 7 Inp_OoRGate
Sts_DiagFail
Sts_DiagOutOfSpec
Sts_DiagFuncCheck
5Sts DiagMaintReqd

The CS_PAI_EtherNetIP_NoHB control strategy operates the same as the CS_PAI control
strategy but relies on EtherNet/IP NoHB data. Substitute XT103 for XT101.

This control strategy uses the raP_Dvc_EH_Flowmeter instruction to integrate an
Endress+Hauser flowmeter, but without heartbeat input. For more information, see EtherNet/
[P Integration on page 55.

For more information on integrating E+H devices, see Endress+Hauser EtherNet/IP
Instrumentation for PlantPAx DCS Reference Manual, PROCES-RM212A.

raP_Dvc_EH_Heartbeat Outputs to raP_Dvc_EH_Flowmeter Inputs

Output Description
Sts_Alert Notify the raP_Dvc_EH_Flowmetef block that this block requires operator attention.

raP_Dvc_EH_Heartbeat Configuration Considerations

Operand Type Description

Instance of data structure (backing tag) required for proper
operation of instruction

Ref_MeterData |raP_UDT_Dvc_EH_Flowmeter_Data |Flowmeter data from E+H meter on EtherNet/IP
Ref_EUTable RAC_CODE_DESCRIPTION[1] Lookup table for engineering unit code to text
Ref_DiagTable  |RAC_CODE_DESCRIPTION[1] Lookup table for diagnostic code to text

PlantPAx control |raP_Dvc_EH_Heartbeat

Available Diagnostic Tables

Diagnostic tables are available for these EtherNet/IP devices. The EtherNet/IP number
indicates the version of the table.

Option Description

_EIP_EUTable_EH TagDescript - EH EtherNet/IP devices engineering units lookup table.

_EIP_DiagTable_Promass300 | TagDescript - PV - EH EtherNet/IP Promass300_500 diagnostics lookup table

: TagDescript - EH EtherNet/IP Promag 100 / Promag 400 / Promass 100
_EIP_DiagTable_Promass100 diagnostics lookup table

_EIP_DiagTable_LiquilineCM&44x | TagDescript - PV - EH EtherNet/IP Liquiline CM44x diagnostics lookup table
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CS_PAI_EtherNetIP_Sensor

Sh e et raP_Dvc_EH_Sensor
XT106_Dwe
Ref Inp XT106_Liquiline CM4dx: 1
Ref EUTable _EIP_EUTable_EH
R e DiagTableEIP_DiagTable _Liquilin eCMddx an PAl
Val_Pv " 2%
Sts_PVUncertain ;' I, AT108
Sts_PVBad Inp_PVData
Sts_|0OFault 1 Inp_ModFault
Sts_DiagFail A Inp_ChanFault
D ::. Inp_OutOfSpec :
Sts_Di ;:I Inp_Func )
Sts_Di - Inp_MaintR 3
Inp_PVUncertain ~ Sts_HiHi |
Inp_HiHiGate Sts H a
Inp_HiGate Sts_Lo ;:I
Sts__L-:L-: q
Sts HiRoC )
Sts_HiDev |
Sts LoDev |
Sts_Fail

The CS_PAI_EtherNetIP_Sensor control strategy operates the same as the CS_PAI control
strategy but relies on EtherNet/IP_Sensor data. Substitute XT106 for XT101.

This control strategy uses the raP_Dvc_EH_Sensor instruction to integrate an Endress+Hauser
analyzer device. For more information, see EtherNet/IP Integration on page 55.

For more information on integrating E+H devices, see Endress+Hauser EtherNet/IP
Instrumentation for PlantPAx DCS Reference Manual, PROCES-RM212A.

raP_Dvc_EH_Sensor Outputs to PAI Input

Output Description

Val_PV Sensor primary variable (PV) value (PVEU)

Sts_PVUncertain Device reports PV value is uncertain (quality)

Sts_I0Fault 1/0 communication with the flowmeter is faulted

Sts_DiagFail Diagnostic indicates device failure

Sts_DiagOutOfSpec Diagnostic indicates device operating outside of specified accuracy
Sts_DiagMainReqd Diagnostic indicates device requires maintenance

raP_Dvc_EH_Sensor Configuration Considerations

Operand Type Description

Instance of data structure (backing tag) required for proper
PlantPAx control |raP_Dvc_EH_Sensor operation of instruction
Ref_Inp EH:CM44:11:0 Input assembly: data from E+H Liquiline CM44x on EtherNet/IP
Ref_EUTable RAC_CODE_DESCRIPTION[2] |Lookup table for engineering units code to text
Ref_DiagTable |RAC_CODE_DESCRIPTION[2] |Lookup table for diagnostic code to text

Available Diagnostic Tables

Diagnostic tables are available for these EtherNet/IP devices.

Option Description
_EIP_EUTable_EH TagDescript - EH EtherNet/IP devices engineering units lookup table.
_EIP_DiagTable_Promass300 TagDescript - PV - EH EtherNet/IP Promass300_500 diagnostics lookup table

. TagDescript - EH EtherNet/IP Promag 100 / Promag 400 / Promass 100
_EIP_DiagTable_Promass100 diagnostics lookup table

_EIP_DiagTable_LiquilineCM&4x | TagDescript - PV - EH EtherNet/IP Liquiline CM&4x diagnostics lookup table
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CS_PAI_FF Sheet

XT104_FF_LinkI1.Connection Fa ulted

raP_Dvc_AP_FFLink —

XT104_Dve

Inp_PVData FFLink_XT104_Inp_PVData
Inp_PVStaiusDa  FFLink_XT104_Inp_PVStatusData
Inp_L iveData FFLink_XT104_Inp_LiveData

00
0
0
0
0
0
0
0
0

val_PV

| aLimited
Sts_PVHaghLimited
Sts_PVConstant

The CS_PAI_FF control strategy operates the same

PAl _
XT104 -
Inp_PVData val ;g E
Inp_ModFauit Val_InpPV [
- - 00
Inp_ChanF ault \ial_RoC |
; 0.0
Inp_PVUncertain Val_Dev o
Inp_HiHiGate Out_Reset 0
Inp_HiGake Sts_Err 0
Inp_L oGate Sts_HHi P> o
( Sts Hi 0
Sts_Lof
Sts_Lolo
Sts_HRoC g
Inp_OoRGate Sts_HiDev 0
Inp_Reset S 0
BusObj 0

as the CS_PAI control strategy but relies on

FOUNDATION Fieldbus data. Substitute XT104 for XT101.

This control strategy uses the raP_Dvc_AP_FFLink i

instruction to integrate a FOUNDATION

Fieldbus device. For more information, see FOUNDATION Fieldbus and Profibus PA Integration

on page 69.

For more information on integrating FOUNDATION Fieldbus devices, see Profibus PA and
FOUNDATION Fieldbus Linking Devices in a PlantPAx DCS Reference Manual, publication

PROCES-RM213.

raP_Dvc_AP_FFLink Outputs to PAl Inputs

Output Description
Val_PV Process variable (PV engineering units). Map this output to Inp_PVData on PAI
Sts_PVBad PV Status (quality) is bad. See detail bits for additional information. Map this output to

Inp_ChanFault on PAI

. PV Status (quality) is uncertain. Se
Sts-P¥Uncertain output to Inp_PVUncertain on PAI

e detail bits for additional information. Map this

raP_Dvc_AP_FFLink Configuration Considerations

Operand Type Description
. Instance of data structure (backing tag) required for
PlantPAx control raP_Dvc_AP_FFLink proper operation of instruction
Inp_PVData REAL Process variable data
Inp_PVStatusData SINT Process variable status data (byte)
Inp_LiveData BOOL Etimvtlucs is communicating and updating live PV and
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CS_PAI_PA Sheet _
T105_PA Linki1.ConnediorFaited 7
raP_Dwc AP_PALink
XT105_Dwe PA
Inp_PVData PALink_XT105_Inp_PVData
Inp_PVStausData PALink_XT105_Inp_PVStatusData XT105
Inp_LiveData PALink_XT105_Inp_LiveData . Inp_PVData val
Val_PV | Inp_ModFault Val_InpP ;
Sts _PVBad il Inp_ChanFault Val_ RoC ’
4 i = Inp_PVUncertan val_Dev i
= Inp_HiHiGate Out_Reset -
e Sts Brp
Sts_HHIP o
i | Sts HiF o
Sts_PVConstant Sts Le =:|
Sts_Lolofr o
Sts_HIRcCP o
Sts_HiDev E:I
Sts_LoDevl
Sts Failr ~
BusOhQ 0
The CS_PAI_PA control strategy operates the same as the CS_PAI control strategy but relies on
Profibus PA data. Substitute XT105 for XT101.
This control strategy uses the raP_Dvc_AP_PA Link instruction to integrate a Profibus PA
device. For more information, see FOUNDATION Fieldbus and Profibus PA Integration on
page 69.
For more information on integrating Profibus PA devices, see Profibus PA and FOUNDATION
Fieldbus Linking Devices in a PlantPAx DCS Reference Manual, publication PROCES-RM213.
raP_Dvc_AP_PALink Outputs to PAl Inputs
Output Description
Val_PV Process variable value
Sts_PVBad PV Status (quality) is bad. See detail bits for additional information. Map this output to
- Inp_ChanFault on PAI
. PV Status (quality) is uncertain. See detail bits for additional information. Map this
Sts-PVUncertain output to Inp_PVUncertain on PAI
raP_Dvc_AP_PALink Configuration Considerations
Operand Type Description
. Instance of data structure (backing tag) required for
PlantPAx control raP_Dvc_AP_PALink proper operation of instruction
Inp_PVData REAL Process variable data
Inp_PVStatusData SINT Process variable status data (byte)
Inp_LiveData BOOL Device is communicating and updating live PV and
status
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Chapter 10

Process Analog Dual Sensor Input (PAID) Control
Strategies

Use a PAID control strategy to provide one analog Process Variable (PV) by using two analog
input signals, from sources such as dual sensors, dual transmitters, and dual-input channels.
The PAID instruction monitors the conditions of the channels and reports configured PV
quality. The PAID instruction has functions for input selection, averaging, and failure
detection. Should one of the two upstream PAl signals have bad quality, the PAID continues to
provide an output using the remaining good quality signal. If both upstream signals are
flagged as bad, the PAID PV is also flagged as bad. Additional functions, such as filtering and
alarming, are done by a downstream PAI control strategy.

The following PAID control strategies are available as routines in the process library:
« CS_PAID
+  CS_PAID_HART
+  CS_PAID_EtherNetIP
+  CS_PAID_EtherNetIP_NoHB
+ CS_PAID_FF
« CS_PAID_PA

Import the appropriate control strategy as a routine in your controller project.

Each PAID control strategy contains one Function Block sheet:

Sheet Description

CS_PAID Process Analog Dual Sensor Input instruction

CS_PAID_HART Process Analog Dual Sensor Input instruction with HART input
CS_PAID_EtherNetIP Process Analog Dual Sensor Input instruction with EtherNetIP input
CS_PAID_EtherNetIP_NoHB | Praocess Analog Dual Sensor Input instruction with NoHB EtherNetIP input
CS_PAID_FF Process Analog Dual Sensor Input instruction with FOUNDATION Fieldbus input
CS_PAID_PA Process Analog Dual Sensor Input instruction with Profibus PA input

Rockwell Automation Publication PROCES-RM201B-EN-P - August 2024 n9



Chapter 10 Process Analog Dual Sensor Input (PAID) Control Strategies

CS_PAID Sheet

4.0 4.0
AT3014_Inp_PV ;
0
0 i}
AM301A_Inp_PY_WodFt B o
AT01A_Inp_PV_ChFit 5
0
1} 0
AT301A_Inp_PV_Uncertain =
4.0
200
0.0
100.0
40 40
AT301B_Inp_PV =
0
0 0
AIT301B_Inp_PY_hodFit " B
AITI01E_Inp_PV_ChFit :
0
1} 0
AT301B_Inp_PV_Uncertain =
4.0
200
0.0
100.0

PAl

AMMA
Inp_PVData
Inp_SmartDveSts
Inp_SmartDwcDiagAvailale
Inp_ModFautt
Inp_ChanFaut
Inp_OutOfSpec
Inp_FuncCheck
Inp_PVUncertain
Inp_Reset
Cfg_InpRawMin
Cfg_InpRawMax
Cfg PVBIMin
Cfg PVEIMax

BusObj

PAal

ATI0MB
Inp_PVData
Inp_SmartDvcSts
Inp_SmartDvcDiagivailale
Inp_ModFautt
Inp_ChanFaut

Inp_ OutOfSpec
Inp_FuncCheck
Inp_PVUncertain
Inp_Resst
Cfg_InpRawMin
Cfg_InpRawMax
Cfg PVBIMin
Cfg PYEIMax
XCmd_Reset

BusObj

PAl Input References

Val

Val InpPV
Val_RoC
Val_Dev
Out Reset
SrcQ
Sts_eMotifyAl
Sts Em
Sts_HiHi
Sts_Hi
Sts_ Lo

Stz Lolo
Sts_HiRoC
Sts_HiDev
Sts_LoDev
Sks_Fail

0

Val
Val_InpPV
Val_RoC
Val_Dev
Out_Reset
Srcll
Sts_eMotifyal
Sts_Fm
Sts_HiHi
Sts_Hi
Sts_ Lo

Stz Lolo
Sts HiRoC
Sts_HiDev
Sts LoDev
Ste_Fail

0

oo o oo o0o0oolo

0.0
0.0
0.0
0.0

o oo ooooaalaln

PAID i

A3
0.0

- Inp_PVaData Val

< inp_PVASIcQ Val PVA

s Inp_PWiANotify “al PVB

G;D Inp_PVBData Val AvgPv

; Inp_PVBSrcQ Val_MinPv

Inp_PVBNotify Val MaxPy

“al_Diff

Sts_PVASel

Sts_PVBSal

Sts_AwvgSel

Sis_MinSel

Sts_MaxSel

Sts_PVEBad

Sts_PWUncertain

Sts_eNotifyal

Sis BT

BusObj 0

See CS_PAI Sheet on page 110 for details.
« Substitute AIT301A for the first instance of XT101

o Substitute AIT301B for the second instance of XT101
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PAI Outputs to PAID Inputs

Parameter Description
Val Value for PV parameter Process Variable (PVEU)

Value for Inp_PVSrc( parameter

Inp_PV source status and quality:

0 = Good, live, confirmed good

1=Good, live, assumed good

2 = Good, no feedback, assumed good

8 = Test, simulated

9 = Test, loopback

10 = Test, manually entered

Srcl 16 = Uncertain, live, off-spec

17 = Uncertain, substituted at device

18 = Uncertain, substituted at instruction
19 = Uncertain, using last known good
20 = Uncertain, using replacement value
32 = Bad, signal failure

33 = Bad, channel fault

34 = Bad, module/communications fault
35 = Bad, invalid configuration

Value for PPID Inp_PVNotify parameter

Related PV object alarm priority and acknowledgment status:
0=Not in alarm, acknowledged

1=Not in alarm, unacknowledged or reset required

2 = Low severity alarm, acknowledged

Sts_eNotifyAll 3 = Low severity alarm, unacknowledged

4= Medium severity alarm, acknowledged

5 = Medium severity alarm, unacknowledged

6 = High severity alarm, acknowledged

7 = High severity alarm, unacknowledged

8 = Urgent severity alarm, acknowledged 9 = Urgent severity alarm, unacknowledged

PAID Outputs to PAIl Inputs

Parameter Description

Val Analog PV, including substitute PV, if used (PV units)
Sts_PVBad 1="PV bad quality or out of range

Sts_PVUncertain 1= PV value is uncertain (quality)

Sts_eNotifyAll Alarm status

PAID Configuration Considerations

Operand Type Description

PlantPAx® control P_ANALOG_INPUT_DUAL L”rf]t;grcgp"grggfnSg;‘fﬁ;‘#&(ﬁgﬁk'”‘J tag) required for
Bus component for organization control

« 0if not using organization

BusObj BUS_0BJ - Bus[x].0bj when using organization

See the Rockwell Automation Library of Process Objects
Reference Manual, publication PROCES-RM200.
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CS_PAID_HART Sheet

ATT300A_inp_PV
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Ref HARTData HARTDevice_|_PAxDevice
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Ref_HARTData HARTDevice_|_PAxDevice
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181 BusObj 0
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Inp_PVData Val
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= Inp_SmartDvcSts Val_inpPV 00
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. Inp_ModFault Val_Dev 0
) *| Inp_ChanFaut Out_Reset |- -
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0 Inp_PVUncertain Sts_Em = 3
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200 0
00 Cfg_InpRawMax Sts_Lo o
Cfg_PVEIMin Sts_LolLo
100.0 0
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XCmd_Reset Sts_HiDev o
Sts_LoDev o
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BusObj [}

AIT3008_Dvc_Sts_eHARTDiagCode1

AT3008_Dvc_Sts_DarrentSatuwrated |

AT300B_Dve_Sts_CurrentFixed
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1-B4

The CS_PAID_HART control strategy operates the same as the CS_PAID control strategy but
relies on HART input data.

«  For information on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 1.
+  Substitute AIT300A for the first instance of XT100
« Substitute AIT300B for the second instance of XT100

For more information, see HART Integration on page 31.
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CS_PAID_EtherNetIP Sheet
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ATI0ZE_Dvg_ HE_SendMEG et al_Tot!

ATIEE_Dvi HE SendDda

ATH_Dv HE_ ReacdMSG
ATIRE_Dve HE Readbata

= EH_Dve_HESeq_Promass 100

The CS_PAID_EtherNetIP control strategy operates the same as the CS_PAID control strategy
but relies on EtherNet/IP™ input data.

«  For information on EtherNet/IP device outputs to PAl inputs, see CS_PAI_EtherNetIP
Sheet on page 113.

« Substitute AIT302A for the first instance of XT100
« Substitute AIT302B for the second instance of XT100

For more information, see EtherNet/IP Integration on page 55.
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CS_PAID_EtherNetIP_NoHB
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The CS_PAID_EtherNetIP_NoHB control strategy operates the same as the CS_PAID control
strategy but relies on EtherNet/IP NoHB input data.

« Forinformation on EtherNet/IP device outputs to PAl inputs, see
CS_PAI_EtherNetIP_NoHB Sheet on page T5.

o Substitute AIT305A for the first instance of XT100
« Substitute AIT305B for the second instance of XT100

For more information, see EtherNet/IP Integration on page 55.
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CS_PAID_FF Sheet

AIT303A_FF_Linki1 ConnecionFauled

BusCbyj o

FFLink_AIT3038_inp_PVData
FFLink_AIT3038_inp_PVSiaksDala

ad
PWVUncertain

BusObj [}

PAID E PAl £

p_LoDevGate
np_OoRGate

p_Reset i
BusObj 0

BusOty 0

The CS_PAID_FF control strategy operates the same as the CS_PAID control strategy but relies

on Foundation Fieldbus input data.

« Forinformation on Foundation Fieldbus device outputs to PAl inputs, see CS_PAI_FF

Sheet on page 117.

o  Substitute AIT303A for the first instance of XT100
« Substitute AIT303B for the second instance of XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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CS_PAID_PA Sheet

AITI0LA_PA_Link 11 Connec tion Fautied

raP_Dve_AP_PALINK

PALInk_AT3044_Inp_PvData
» Dala FALnk_AT304A Inp_PvStausData
np_LveData PALNE_ATA04A_Inp_Lvelata

Va Py

AIT3048_PA_Link 1 Connec ionF aufied

raP_Dve_AP_PALink

AT3048 _Dve
np_Pylat PALInk_AIT2048_Inp_PVData
np_F sl PALInK_AIT3048 Inp PYStausData

np_LieData PALINK_AT3048 Inp_Livelata
=

BusDH

The CS_PAID_PA control strategy operates the same as the CS_PAID control strategy but relies
on Profibus PA input data.

For information on Profibus PA device outputs to PAl inputs, see CS_PAI_PA Sheet on
page 118.

Substitute AIT304A for the first instance of XT100
Substitute AIT304B for the second instance of XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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Process Analog Input Multi Sensor (PAIM) Control
Strategies

Use a PAIM control strategy to provide one analog Process Variable (PV) by using as many as
eight analog input signals from sources such as sensors, transmitters, and input channels. The
PAIM instruction monitors the conditions of the channels and reports configured PV quality.
The PAIM instruction has functions for input selection, averaging, and failure detection. In
addition, there is configuration selection for the minimum number of good, unrejected input
signals required to have a good PV value, and an alarm if the required number of good inputs is
not met. Configure which PV to use if there are only two unrejected signals remaining: the
lesser, the greater, or the average of the two. Additional functions, such as for filtering and
alarming, are done by a downstream PAI block.

The following PAIM control strategies are available as routines in the process library:
+ CS_PAIM
«  CS_PAIM_HART
+  CS_PAIM_EtherNetIP
+  CS_PAIM_EtherNetIP_NoHB
+  CS_PAIM_FF
« CS_PAIM_PA

Import the appropriate control strategy as a reutine in your controller project.

Each PAIM control strategy contains one Function Block sheet:

Sheet Description
CS_PAIM Process Analog Input Multi Sensor Input instruction
CS_PAIM_HART Process Analog Input Multi Sensor Input instruction with HART input

CS_PAIM_HART_EtherNetIP |Process Analog Input Multi Sensor Input instruction with EtherNetIP input
CS_PAIM_EtherNetIP_NoHB | Process Analog Input Multi Sensor Input instruction with NoHB EtherNetIP input
CS_PAIM_FF Process Analog Input Multi Sensor Input instruction with FOUNDATION Fieldbus input
CS_PAIM_PA Process Analog Input Multi Sensor Input instruction with Profibus PA input

Rockwell Automation Publication PROCES-RM201B-EN-P - August 2024 127



Chapter 11

Process Analog Input Multi Sensor (PAIM) Control Strategies

CS_PAIM Sheet

AIT401A_Inp_PV

AIT401A_Inp_PV_ModFit
AT401A_Inp_PV_ChFit

AT401A_Inp_PV_Uncertain

AIT4018_hp_PV

AIT401B_lnp_PV_ModFit
AT401B_lnp_PV_ChPt

AT401B_hp_PV_Uncertain
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40

40

0.42976427
]

ole o olole o

200
0.0
1000

0.42976427

PAI

AIT401A
Inp_PvData
Inp_SmarDvcSts

| Inp_SmarDvcDiagAvailable

Inp_ModFault

*} Inp_ChanFault

<} Inp_OutOfSpec
-} Inp_FuncCheck
*| Inp_PVUncertan
:} Inp_Reset

Cfg_inpRawMin
Cfg_lnpRawMax
Cfg_PVEUMin
Cfg_PVEUMax

BusObj

PAI

AIT401B

Inp_PVData
Inp_SmarDvcSts
Inp_SmariDvcDiagAvailable
Inp_ModFault

<} Inp_ChanFault
-} Inp_OutOfSpec
+} Inp_FuncCheck
*} Inp_PVUncertan
< Inp_Reset

Cfg_lnp RawMin
Cfg_lnpRawhax

| Cfg_PVEUMin

Cfg_PVEUMax

] XCmd_Reset

BusObj

S00
Val
500
Val_lnpPV
0.0
Val RoC
0.0
ValDev|>
Out_Reset |- 2
SrcQ 5
Sts_eNotifyAll o T
Sts_Err|:
N 0
AY401 AT401
ST o =0 250 0.42976427
Sts_Hi " P Inp_PVAData Val pges B inp_PVData
Sts_Lo|: 5 s Inp_PVASrcQ Val_PVA 2;0 S Inp_ModF ault
Sts_LolLo | Inp_PVANotify Val_PVB - <] Inp_ChanFault
0 250 250 0
Sts_HiRoC . B Inp_PVBData Val_PVC e 5 & imp_PVUncertain
Sts_tiDev |- . 5 Inp_PVBSrcQ Val_PVD 2;0 1| me_Photity
Sts_LoDev [* Inp_PVBNotify Val_PVE [ 7| Inp_HHiGate
= 0 230 o = 250 1 e
Sts_Fail o | Inp_PVCData WLPFD. , & Ine_tiate
0 5 Inp_PVCSrcQ Val_PVG 2;0 | 4 Inp_Locate
T Inp_PVCNotify Val_PVH 0 , €] Ime_LoloGate
— Inp_PVDData Sts_PVBad |- -} Inp_HRoCGate
| 0 0 1
a 0 Inp_PVDSrcQ Sts_PVUncertain |- 0 1 %] Inp_HDevGate
5 =0 Inp_PVDNotify Sts_PVAReject 3 € Inp_LoDevGate
Val :00 "0 Inp_PVEData Sts_PVBReject 5 o ¢ Inp_OoRGate
Val_inpPV ;0 . Inp_PVESrcQ Sts_PVCReject [: . | Inp_Reset
Val_RoC Inp_PVENotif! Sts_PVDReject |-
alRoC (> o >0 P ify s | eject [ BusObj
Val Dev o 2 Inp_PVFData Sts_PVEReject |- 0
Out_Reset |- 5 5 Inp_PVFSrcQ Sts_PVFReject |- 0
SrcQ 5 = Inp_PVFNotify Sts PVGReject |- B
Sts_eNotifyAll o *U Inp_PVGData Sts_PVHReject |- o
Sts_Err |- o ° Inp_PVGSrcQ Sts_eNotifyAll °
Sts_HiHi = o =0 Inp_PVGNotify Sts_Err [
Sts_Hil: i 'U Inp_PVHData
Sts_Lo | 3 : Inp_PVHSrcQ
Sts_tolo|> Inp_PVHNotify
Sts_HRoC > BusObj 0
Sts_fiDev >
Sis_LoDev|: ;
Sts_Fail |-
o To Inputs C..H

PAl Input References

See CS_PAI Sheet on page 110 for details.
o Substitute AIT401x for each instance of XT101
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Chapter 11 Process Analog Input Multi Sensor (PAIM) Control Strategies

PAI Outputs to PAIM Inputs

Parameter

Description

Val

Value for PV parameter Process Variable (PVEU)

Src0

Value for Inp_PVSrcQ parameter

Inp_PV source status and quality:

0= Good, live, confirmed good

1= Good, live, assumed good

2 = Good, no feedback, assumed good

8 = Test, simulated

9 = Test, loopback

10 = Test, manually entered

16 = Uncertain, live, off-spec

17 = Uncertain, substituted at device

18 = Uncertain, substituted at instruction
19 = Uncertain, using last known good
20 = Uncertain, using replacement value
32 = Bad, signal failure

33 = Bad, channel fault

34 = Bad, module/communications fault
35 =Bad, invalid configuration

Sts_eNotifyAll

Value for PPID Inp_PVNotify parameter

Related PV object alarm priority and acknowledgment status:
0= Not in alarm, acknowledged

1=Not in alarm, unacknowledged or reset required
2 = Low severity alarm, acknowledged

3 = Low severity alarm, unacknowledged

4= Medium severity alarm, acknowledged

5 = Medium severity alarm, unacknowledged

6 = High severity alarm, acknowledged

7= High severity alarm, unacknowledged

8 = Urgent severity alarm, acknowledged

9 = Urgent severity alarm, unacknowledged

PAIM Outputs to PAIl Inputs

Parameter Description
Val Analog PV, including substitute PV, if used (PV units)
Sts_PVBad 1="PV bad quality or out of range

Sts_PVUncertain

1= PV value is uncertain (quality)

Sts_eNotifyAll

Alarm status

PAIM Configuration Considerations

Operand Type Description

Instance of data structure (backing tag) required for
PlantPAx® control P_ANALOG_INPUT_MULTI proper operation of instruction

Bus component for organization control

« 0if not using organization
BusObj BUS_0BJ « Bus[x].0bj when using organization

See the Rockwell Automation Library of Process Objects
Reference Manual, publication PROCES-RM200.
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CS_PAIM_HART Sheet

AY400_inp_PVA
AIT400A_Inp_PV_ModFit
AIT400A_Inp_PV_ChFit
AIT400A_Inp_PVA_Uncertain

PAH -

AIT400A Dvc
Val_HARTPV
Val_HARTSV
Val_HARTTV
Val_HARTQV
Val_HARTLoopCurrent
Val InpRawMinFromHART
Val_InpRawMaxFromHART
Val_PVEUMinFromHART
Val_PVEUMaxFromHART

Ref_HARTData HARTDevice_|_PAxDevice
Ref_DiagTable _HART7_DiagTable_Generic

Ref_UnitsTable _HART_EUTable_Generic

0.0
AY400_inp_PVB

AIT400B_hp_PVB_ModFit
AIT4008_Inp_PV_ChFit
AIT400B_Inp_PVB_Uncertain

PAH

AIT400B_Dve
Val_HARTPV
Val_HARTSV
Val_HARTTV
Val_HARTQV

Val_HARTLoopCurrent
Val_inpRawMinFromHART
Val_hpRawMaxFromHART
Val_PVEUMinFromHART
Val PVEUMaxFromHART

Ref_HARTData HARTDevice_|_PAxDevice
Ref_DiagTable _HART7_DiagTable_Generic

Ref_UnitsTable _HART_EUTable_Generic
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40
0.0

200
0.0
100.0

PAI

AIT400A
Inp_PVData

<] Inp_ModFault

%] Inp_ChanFaut

%} Inp_PVUncertain
“] Inp_Reset

Cfg_InpRawMin
Cfg_InpRawMax
Cfg PVBJMin
Cfg PVBUMax

BusObj

PAI

AIT4008
Inp_PVData

<| Inp_ModFault

%} Inp_ChanFaut

% Inp_PVUncertain
< Inp_Reset

Cfg_InpRawMin
Cfg_InpRawMax
Cfg_ PVBUMin
Cfg PVEIMax

] XCmd_Reset

BusObj

The CS_PAIM_HART control strategy operates the same as the CS_PAIM control strategy but

Val
Val_lnpPV
Val_RoC
Val_Dev

Out_Reset -

SrcQ
Sts_eNotifyAll

Sts Err|:
Sts_HiHi -
Sts_Hil:
Sts Lo |-
Sts_LoLo|:
Sts_HiRoC |-
Sts_HiDev |
Sts_LoDev |-
Sts_Fail |-

0

Val
Val_npPV
Val_RoC
Val_Dev

Out_Reset |-

SrcQ
Sts_eNotifyAll
Sts_Err
Sts_HiHi

Sts_Hi|:
Sts Lo |-
Sts_LoLo [}
Sts_HiRoC |-
Sts_HiDev |
Sts_LoDev |-
Sts_Fail |-

0

500
500
0.0
0.0

©o oo oo oo o oo

500
500
0.0

© oo 000 © o ololn o

To Inputs C..H

relies on HART input data.
For information on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page T11.
Substitute AIT400x for each instance of XT100

PAIM

AY400
Inp_PVAData
Inp_PVASrcQ
Inp_PVANotify
Inp_PVBData
Inp_PVBSrcQ
Inp_PVBNotify
Inp_PVCData
Inp_PVCSrcQ
Inp_PVCNotify
Inp_PVDData
Inp_PVDSrcQ
Inp_PVDNotify
Inp_PVEData
Inp_PVESrcQ
Inp_PVENotify
Inp_PVFData
Inp_PVFSrcQ
Inp_PVFNotify
Inp_PVGData
Inp_PVGSrcQ
Inp_PVGNotify
Inp_PVHData
Inp_PVHSrcQ
Inp_PVHNotify

BusObj

Val

Val_ PVA
Val PVB
Val_PVC
Val_PVD
Val_PVE
Val PVF
Val_PVG
Val PVH
Sts_PVBad

Sts_PVUncertain |-
Sts_PVARsject |-
Sts_PVBReject |-
Sts_PVCReject |-
Sts_PVDReject |-
Sts_PVEReject |-
Sts_PVFReject |-

Sts_PVGReject
Sts_PVHReject
Sts_eNotifyAll

Sts_Err|=

PAI

AIT400
Inp_PVData

| Inp_ModFault
*| Inp_ChanFault
*| Inp_PVUncertain

Inp_PVNotify
Inp_HiHiGate
Inp_HiGae
Inp_LoGate
Inp_LoLoGate
Inp_HiRoCGate
Inp_HiDevGate

*| Inp_LoDevGate

7 Inp_Reset

BusObj

Val
Val_inpPV
Val_RoC
Val_Dev

Out_Reset [~
Sts_Em =
Sts_Hiti [

Sts_Hi
Sts_Lo
Sts_Lolo

Sts_HiRoC [=
Sts_HiDev |-
Sts_LoDev |-

Sts_Fail |-

0

For more information, see HART Integration on page 3I.
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CS_PAIM_EtherNetIP Sheet
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EnatieOu

A4S Fromass 100401
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AM4008 Fromass 100000
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nT4mE
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=F Dvo BH Hormat

AT4EE Dvc Howtbot
AMS0ZE. Dwvc HB SenalES
AM402E Dve HE Sonalnta

AMT40ZE Dec HE ReaddES o
ATA0ZE Dve HE Reacne
EH Dve HESaq Promass 100

To Inputs C..H

The CS_PAIM_EtherNetIP control strategy operates the same as the CS_PAIM control strategy
but relies on EtherNet/IP™ input data.

«  For information on EtherNet/IP device outputs to PAl inputs, see CS_PAI_EtherNetIP
Sheet on page 113.
» Substitute AIT402x for each instance of XT100

For more information, see EtherNet/IP Integration on page 55.
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CS_PAIM_EtherNetIP_NoHB

Fal

=P Dve EH_Pramas=00F0e = 1aP_Dvg EH_Flownekr
AITOSA_FT . AIT4D5A_Dwe

EnabiOut
Ref_Imp AIT4054_Pmmass_1004:11 AIROSA MaaDas
R AIT405A_Promass_100A:01 _BF_EUTbe EH
R AIT405A_Promass_100A:C _EIP_Dighbe_Prmass100 ,
R AIT4054_MaterDatz tAert by

=P Dve EH_Pramas=00F1e = 1aP_Dve EH_Flownskr

ATOE_FT

Enabie Qut

Ref_Inp AIT4DEE_Fromass_1004:11 AIMOS_MaeDaa
AIT405E_Promass_1004:01 _BF_EUTbe EH
AIT4DEE_Fromass_1004:C

_EIP_DisgTbe_F
rt

AIT405E_MaterDatz

RN e ~  TolnputsC..H

Bus Obj 0

The CS_PAIM_EtherNetIP_NoHB control strategy operates the same as the CS_PAIM control
strategy but relies on EtherNet/IP NoHB input data.

« Forinformation on EtherNet/IP device outputs to PAl inputs, see

CS_PAI_EtherNetIP_NoHB Sheet on page Tib.
« Substitute AIT405x for each instance of XT100

For more information, see EtherNet/IP Integration on page 55.
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CS_PAIM_FF Sheet

AIT403A_FF Link: 11. ConnectionF autted

13F_Dve AF_FFLink
AITH 4 D

FFLink AIT4034_Inp FVDats
\=Dst  FFLink AIT4034_Inp PVStatisData
a FFLink AIT4034_Irp LiveDats| , ,

AlT4038_FF_Link: 1. ConnectionFaulted

raP_Dvc AP_FFlLink

AT Dve

FFLnk AIT4038_inp F\Dats
=Dz FFLink AT4138_Ing P\StatusData
= FFLink AITA038_Irp LiveDats

I T T W T e

To Inputs C..H

The CS_PAIM_FF control strategy operates the same as the CS_PAIM control strategy but relies
on FOUNDATION Fieldbus input data.

For information on OUNDATION Fieldbus device outputs to PAl inputs, see CS_PAL_FF
Sheet on page 117.

Substitute AIT403x for each instance of XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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CS_PAIM_PA Sheet

AlT4044_PA Link:11.ConnectionF autt=d

raP_Dwc AP_PALnk

AIT44 Dwe

= PALnk AIT404A_Inp PVDat
1=0=st=  PALink AM4044 Inp_PVStatusData

AITD4E A Link:|1.Conn ection aul ted

raP Dve AP _FALnk =

AlT404E _| Dw::

PALink_AIT404B_Inp PVDats
&t =D=E PALink AIT4048_Inp_PVStatusData
e Dats PALink_AIT4048_Inp Livelats)

134

PALink AITAD4A_ Inp LiveDats| |
By

To Inputs C...H

The CS_PAIM_PA control strategy operates the same as the CS_PAIM control strategy but relies
on Profibus PA input data.
» Forinformation on Profibus PA device outputs to PAl inputs, see CS_PAI_PA Sheet on
page 118.
+  Substitute AIT404x for each instance of XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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Process Analog Output (PAQ) Control Strategies

Use a PAQ control strategy to drive an analog field device to a reference value. The reference
value can be entered by operator entry at the HMI or by a program input. The control strategies
use a single output to an analog output channel to drive the field device. Optional opened and

closed limit indications can be configured requiring additional digital input(s).

Alternatively, use the PAD control strategies to position the field device by using two digital
output pulses (one to pulse open and another to pulse close). Pulsed outputs to position the
field device require two digital output channels to position the device, as well as an additional
analog channel to represent the current field device position. Digital positioning also requires
additional configuration in the PAQ instruction for the pulse timing.

In addition to positioning a field device based on program or HMI entries, these control
strategies provide the ability to position (shed) the device based on |0 fault status and

interlock conditions.

The following PAO control strategies are available as routines in the process library:
«  CS_PAQ (with interlocks)
«  CS_PAQ_nolntlk (without interlocks)
«  CS_PAQ_HART (HART input with interlocks)

CS_PAQO_HART_nolntlk (HART input with no interlocks)

Import the appropriate control strategy as a routine in your controller project.

The PAO control strategies contain these Function Block sheets:

Sheet

Description

CS_PAO

Process Analog Output instruction

Interlock Bank 0
Interlock Bank 1
Interlock Bank 2
Interlock Bank 3
Interlock Bank 4
Interlock Bank 5
Interlock Bank 6
Interlock Bank 7

Only in CS_PAQ.

The PAQ instruction monitors bypassable and non-bypassable Interlocks that force the
analog output to a specific configured (safe) value or to maintain the current value
(configurable).

There are 8 interlock bank sheets; each sheet exposes 16 of the available 32 interlocks
per bank by default.

Use the sheets and interlocks that you need and delete the remainder.

10 Faults

The logic monitors one analog output channel for 1/0 fault input and raises alarm on an
/0 fault.

The PAO HART control strategies contain these Function Block sheets:

Sheet Description
CS_PAO_HART Process Analog Output instruction with HART input
Interlock Bank 0

Interlock Bank 1
Interlock Bank 2
Interlock Bank 3
Interlock Bank &
Interlock Bank 5
Interlock Bank 6
Interlock Bank 7

Only in CS_PAD.

The PAO instruction monitors bypassable and non-bypassable Interlocks that force the
analog output to a specific configured (safe) value or to maintain the current value
(configurable).

There are 8 interlock bank sheets; each sheet exposes 16 of the available 32 interlocks
per bank by default.

Use the sheets and interlocks that you need and delete the remainder.

10 Faults

The logic monitors one analog output channel for 1/0 fault input and raises alarm on an
1/0 fault.
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CS_PAO Sheet

XC100_intlk_BankSts.Sts_InthOK
XC100_Intlk_BankSts Sts_NBIntkOK
XC100_Intlk_BankSts Sts_Available

XC100_intik_BankSts.Sts_IntkTripinh
IOFault

XC100_intlk_BankSts Sts_RdyReset

XC100_Out_CV

BypActive

PAO Input References

Parameter

Description

XC100_Inp_PosFdbk

Tieback input.
Feedback from actual device position PV (CV engineering units). Valid any
float. Default is 0.0.

XC100_Intlk_BankSts.Sts_IntlkOK

Interlock bank status 1= 0K to run 0 = Stop

XC100_Intlk_BankSts.Sts_NBIntlkOK

Interlock bank status 1= All non-bypassable interlocks OK to run

XC100_Intlk_BankSts.Sts_Available

Interlock bank status 1= Available

XC100_Intlk_BankSts.Sts_IntlkTriplnh Interlock bank status 1= Interlock trip inhibit - stops equipment but does

not trip
|OFault Input connection from 10 Faults sheet
XCI00_Intlk_BankSts.Sts_RdyReset lrgtsirtIOCk bank status 1= A latched interlock (returned to OK) is ready to be
PAO Output References
Parameter Description

XC100_Out_CVData

Control Variable output

CV output in raw (1/0 Card) units.

Extended properties of this member:

Engineering Unit - Raw units (text) used for the analog output
Destination: Analog output channel or downstream REAL tag

BypActive

Output connection to interlock bank sheet

For a HART analog output, include these outputs:

HART Parameter

Description

XC101_Val_CVOut

Value of CV Output after optional rate limiting, in engineering units.
Extended Properties of this member:

Engineering Unit - Engineering units (text) used for the analog output
Destination: Analog output channel or downstream REAL tag

XC101_Sts_Available

1= Analog output available for control by automation (Program)
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PAO Configuration Considerations

Operand

Type

Description

PlantPAx® control

P_ANALOG_OUTPUT

Instance of data structure (backing tag) required for
proper operation of instruction

BusObj

BUS_0BJ

Bus companent for organization control

« 0if not using organization

« Bus[x].0bj when using organization

See the Rockwell Automation Library of Process Objects
Reference Manual, publication PROCES-RM200.

If you use digital output pulses, configure these PAO Parameter:

Parameter

Description

Cfg_HasPulseQut

Enables the pulsel = Device provides pulse output (open, close).

Cfg_HasOpenedFdbk

1=Use device opened feedback for failure checking.

Cfg_HasCloseFdbk

1= Device provides closed feedback signal.

Interlock Bank Sheet

BypAdtive

PINTLK
XC100_Intk_0

Input Reference to PINTLK

XC100_Intk_BankSts

Parameter | Description

BypActive Input connection from CS_PAO sheet

PINTLK Configuration Considerations

Operand

Type

Description

PlantPAx control

P_INTERLOCK

Instance of data structure (backing tag) required for
proper operation of instruction

Ref_IntlkBankSts

P_INTERLOCK_BANK_STATUS

Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock

Options on page 27.
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Chapter 12 Process Analog Output (PAO) Control Strategies
10 Faults Sheet
XC100_lnp_PosFdbk_ChFit N
XC100_lnp_PosFdbk_ModFaut =

2D,

XC100_Inp_OpenLS_ChFit Y I~ IOFautt

XC100_Inp_OpenLS_ModFt Ly — 1-C3

XC100_Inp_ClosedLS_ChFit
XC100_Inp_ClosedLS_ModFit i/ f
j}-_r
XC100_Out_CV_ChFit 5N

XC100_Out CV_ModFit =

Fault Input References

Parameter Description

XC100_Inp_PosFdbk_ChanFault |Tieback input channel fault

XC100_Inp_PosFdbk_ModFault | Tieback input module fault

XC100_Inp_OpenLS_ChFlt Open limit switch channel fault

XC100_Inp_OpenLS_ModFIt Open limit switch module fault

XC100_Inp_ClosedLS_ChFlt Closed limit switch channel fault

XC100_Inp_ClosedLS_ModFlt Closed limit switch module fault

XC100_0ut_CVData_ChanFault |Control Variable output channel fault

XC100_0ut_CVData_ModFault  |Control Variable output data module fault

Fault Output References

Parameter Description

|OFault Output connection to CS_PAQ sheet

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.
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Chapter 12 Process Analog Output (PAO) Control Strategies

CS_PAO_HART Sheet

HC102_Intlk_BankSts.Sts_IntlkOK 1
AC102_Intlk_BankSts.Sts_MBIntl KK 1
¥C102_Intlk_BarkSts Sts_Available
HC102_Intlk B ankSts Sts_IntkTripinh
XC1@_Dwc_Sts_eHARTDiagCode1 =
HC102_Dve_SisERiaqnostichdive il
1-E4 10 Fault -
10-F2 0
HC12_Intlk_BankSts Sts_R dRe set
PAH — PAD =
HC102_Dve 00 HC102 0.0
VaI_LHARTRV > Inp_OwnerCmd Out CVDatal— WC102_0ut_cv
Val_HARTSV 00 Inp_OpenedFdokData Out_CVOpenData 0
Val_ HARTTY D.D Inp_ClosedFdbkData Out_CVCloseData 0
B Val HARTQV D.D Inp_PosFdbk OL_rt__Reset 0.0
Va I_H.iRTLD-J;:Current 40 Inp_Han_-de:K Val_Pos 00
ValInpRawlin FromHARTP S Inp_IntkOK val_CvSetp
Val_InpRawlaFromHART > - Inp_MBIntikOK, Val_CVOUE oo oo
Val_PVEUMinFromHART 1'00 9 Inp_IntlkAvailable Ou_OwnerSts UD = ]
Val_P\ i ( 0 . Inp_IntlkTriplnh Ste_BypActive 0 BypActive
Sts_eHARTDiagCodel 0] AC102_Dve_Sts_eHARTDiagCode Inp_SmanDvcsts Sts_Ermr 0 2-C4 3C4
Sts_CumentSaturated 0 1-F1 Inp_SmanDvcDiagAvailable Sts_Hand 0 4-C45C4
Sts_CumrentFixed 0 Inp_lOFault Sts_0oS 0 6-C4 7-C4
Sts_DiagnosticAdive HC102_Dwe_Sts_DiagnosticActive Inp_DeviceFault Sts_Maint 8-C48C4
sreal 0 +F1 Inp_RdyReset Sts_Ovrd g
Ref HARTDE2  HARTDevice_|_PADevice ::g:tﬂ‘éﬁ‘ﬁ QtStSFTEﬂ 0
Rel DiagTable HART7 DiagTable Generic PSet_Owner g,::ogﬁ a
Ref_UnisTable _HART_EUTable_Generic Sts_Progoped ock
Bie Obj 0

The CS_PAO_HART control strategy, including the Interlock and |0 Fault sheets, operates the
same as the CS_PAQ control strategy but relies on HART input data. Substitute XC101 for XC100.

For more information, see HART Integration on page 3I.
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Notes:
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Chapter 13

Process Boolean Logic (PBL) Control Strategy

Use the PBL control strategy to process as many as four digital inputs by applying as many as
eight gates of configurable logic. Gate types available include AND, OR, XOR (Exclusive-OR),
Set/Reset, Select, and Majority. A benefit of the PBL control strategy is that assembly of the
logical gates is done from the HMI, which helps to make sure that the HMI representation is
accurate with respect to the underlying logic.

The PBL instruction can record its current state (via snapshot of current graphical
representation):

After a change in output state
+  On Operator or Program command
« Based on alogic loopback input

Use the PBL instruction in these situations:

«  Aproject requires an Interlock or Permissive condition that is more complicated than
the simple OR-ing or AND-ing provided by the PINTLK (Interlocks) or PPERM
(Permissives) Add-On Instructions.

« A project requires some Boolean (combination) logic that can be reconfigured from the
HMI online, or which requires the snapshot capability for saving a copy of the logic state
with a time stamp.

A project contains more than the 16 interlock conditions or permissive conditions
provided by the PINTLK and PPERM Add-On Instructions, but some of the conditions can
be grouped together under one identification. For example, all bearing over-
temperature signals for a pump and motor (Pump Inboard Bearing, Pump Outboard
Bearing, Motor Inboard Bearing, and Motor Outboard Bearing) can be ORed together in a
PBL instruction and the result presented to a PINTLK instruction as a single Bearing
Overtemp condition.

The PBL logic is typically configured from an HMI display.

LOG100 - TagDescript

@ Motor OB Hi-Hi Temp
@ Motor IB Hi-Hi Temp

J Pump 1B Hi-Hi Temp

Pump OB Hi-Hi Temp

Motor OB High Ternp

Motar IB High Temp -

Pump 1B High Temp

Pump OB High Temp

? 0K

The CS_PBL contraol strateqy is available as a routine in the process library. Import the control
strategy as a routine in your controller project. The PBL control strategy contains one CS_PBL
Function Block sheet.
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Chapter 13 Process Boolean Logic (PBL) Control Strategy
CS_PBL Sheet
PBL
LOG100
4 LOG100_Out

PBL Input References

Parameter Description

Inp-0

Inp_1

Inp_2

Inp-3 Logic inputs

Inp_4 gicinp

Inp_5

Inp_6

Inp_7

PBL Output Reference

Parameter Description

L0G100_0ut_Live Condition logic output (result) after delay.

PBL Configuration Considerations

Operand Type Description

Instance of data structure (backing tag) required for

PBL tag P-BOOLEAN_LOGIC proper operation of instruction
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Chapter lll'

Process Discrete 2-, 3-, or 4-State Device
(PD4SD) Control Strategy

The Process Discrete 2-, 3-, 4-state Device Add-On Instruction controls and monitors feedback
(using up to four discrete outputs and up to four discrete feedbacks) from a discrete 2-state,
3-state, or 4-state device in various modes while monitoring for fault conditions. These
devices include multiple-speed motors or multiple-position valves.

The CS_PD4SD control strategy is available as a routine in the process library.

Import the control strategy as a routine in your controller project.

The PD4SD control strategy contains these Function Block sheets:

Sheet

Description

CS_PD4SD

Discrete State Device Add-On Instruction

Permissives 0
Permissives 1
Permissives 2
Permissives 3

Process Permissives instruction The Process Permissives (PPERM) instruction collects, or
sums up, the permissive conditions that let a piece of equipment energize. In most cases,
permissive conditions must be true to energize equipment. Once the equipment is
energized, permissives are ignored.

Interlock Bank 0
Interlock Bank 1
Interlock Bank 2
Interlock Bank 3
Interlock Bank 4
Interlock Bank 5
Interlock Bank 6
Interlock Bank 7

The instruction monitors bypassable and non-bypassable Interlocks that force the analog
output to a specific configured (safe) value or to maintain the current value (configurable).
There are 8 interlock bank sheets; each sheet exposes 16 of the available 32 interlocks per
bank by default.

Use the sheets and interlocks that you need and delete the remainder.

0 Fault

The logic monitors as many as four discrete input channels and as many as five discrete
output channels for I/0 fault input and raises an alarm on an 1/0 fault.
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Process Discrete 2-, 3-, or 4-State Device (PD4SD) Control Strategy

CS_PD4SD Sheet

144

PD4SD

D4SD200

D4SD200_Out_A
D4SD200_inp_FAbkA D4SD200_Out_B
D4SD200_inp_FdbkB D4SD200_Out_C
D4SD200_inp_FdbkC D4SD200_Out_D

D4SD200_Inp_FdbkD D4SD200_Out_Hom

I0Fault

PermOK0
2-F1 NBPermOKD
PermOK1 21
3-F1 NBPermOK1
PemOK2 3F1 BypActive
4-G1 NBPermOK2 2-C3 3-C3
PermOK3 F1
5-F1 NBPermOK3
5F1 D4SD200_Intk_BankSts.Sts_IntlkOK
D4SD200_htk_BankSts.Sts_NBintkOK
D4SD200_Intk_BankSts.Sts_Available
D4SD200_Intk_BankSts.Sts_IntlkTripinh
D4SD200_htk_BankSts.Sts_RdyReset
b 0
PD4SD Input References
Parameter Description

D4SD200_Inp_FdbkA

Input Signal: Feedback A from device.

D4SD200_Inp_FdbkB

Input Signal: Feedback B from device.

D4SD200_Inp_FdbkC

Input Signal: Feedback C from device.

D4SD200_Inp_FdbkD

Input Signal: Feedback D from device.

|0Fault

Input connection from 10 Faults sheet

PermOK0

Input connection from Permissives sheet 0 (State 1)
1=0n permissives OK, device can turn On

NBPerm0OKO

Input connection from Permissives sheet 0 (State 1)
1=Non-bypassable On permissives 0K, device can turn On

PermOK1

Input connection from Permissives sheet 1(State 2)
1=0n permissives OK, device can turn On

NBPermOK1

Input connection from Permissives sheet 1(State 2)
1= Non-bypassable On permissives OK, device can turn On

Perm0OK2

Input connection from Permissives sheet 2 (State 3)
1=0n permissives OK, device can turn On

NBPerm0OK?2

Input connection from Permissives sheet 2 (State 3)
1= Non-bypassable On permissives OK, device can turn On

Perm0K3

Input connection from Permissives sheet 3 (State 4)
1=0n permissives OK, device can turn On

NBPermOK3

Input connection from Permissives sheet 3 (State 4)
1=Non-bypassable On permissives OK, device can turn On

D4SD200_Intlk_BankSts.Sts_IntlkOK

Interlock bank status
1=0Ktorun
0= Stop

D4SD200_Intlk_BankSts.Sts_NBIntlk0K Interlock bank status 1= All non-bypassable interlocks OK to run

D4SD200_Intlk_BankSts.Sts_Available Interlock bank status 1= Available

D4SD200_Intlk_BankSts.Sts_IntIkTriplnh Interlock bank status 1= Interlock trip inhibit - stops equipment but

does not trip

D4SD200_Intlk_BankSts.Sts_RdyReset Interlock bank status 1= A latched interlock (returned to OK) is ready

to be reset
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Chapter 14

Process Discrete 2-, 3-, or 4-State Device (PD4SD) Control Strategy

Permissive Sheet

PD4SD Output References

Parameter Description

D4SD200_0ut_A Output A to device
D4SD200_0ut_B QOutput B to device
D4SD200_0ut_C Output C to device
D4SD200_0ut_D Output D to device

D4SD200_0ut_Horn

1= Sound audible before commanded state change

D4SD200_0ut_Reset

1= Reset command has been received and accepted

BypActive

Output connection to permissives and interlock bank sheets

PD4SD Configuration Considerations

Operand Type Description
® Instance of data structure (backing tag) required for proper operation
PlantPAx® control |P_DISCRETE_4STATE of instruction
Bus component for organization control
« 0if not using organization
BusObj BUS_0BJ « Bus[x].0bj when using organization
See the Rockwell Automation Library of Process Objects Reference
Manual, publication PROCES-RM200.
PPERM
D4SD200_0Perm
. Permo0 s PermOK PemOKO
= NBPermOKD B
BypActive 3 o
PPERM Input References
Parameter Description
BypActive Input connection from the CS_PD4SD sheet

PPERM Output References

Parameter

Description

PermOKO
PermOK1
Perm0OK2
PermOK3

Overall permissive status (1= 0K to energize)

NBPermOKO
NBPerm0OK1
NBPerm0OK2
NBPermOK3

Non-bypassable permissive status (1= all non-bypassable permissives OK to energize)
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Chapter 14 Process Discrete 2-, 3-, or 4-State Device (PD4SD) Control Strategy

Interlock Bank Sheet

PINTLK

D45D200_intk_0

BypActve
D4SD200_Intk_BankSts
PINTLK Input Reference
Parameter Description
BypActive Input connection from the CS_PD4SD sheet

PINTLK Configuration Considerations

Operand Type Description
Instance of data structure (backing tag) required for proper
PlantPAx® control  [P_INTERLOCK operation of instruction DS4D100 in this example

corresponds to a state device

Ref_IntlkBankSts P_INTERLOCK_BANK_STATUS  |Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock
Options on page 27.
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Chapter 14 Process Discrete 2-, 3-, or 4-State Device (PD4SD) Control Strategy

10 Fault Sheet

0 27
D4SD200_inp_Fdbka_ChFt | : >
D4SD200_hp_FkA ok [ 4 D
rad
-
D450200_inp_Fdbi&_ChFt 2 L
)_inp_Fabi@_ : < S
D4SD200_hp_FAbk_ModFt 4 D
22
D-f
D4SD200_inp_FdbiC_ChFi 0 L
D450200_np_F&bkC,_odt 0 4 Py
??
D
D450200_inp_FdbiC_ChFR g (1
)_Inp_f | o o De
D4SD200_inp_FAbkC_ModFt 0 4 Py
??
4 D
D45D200_Out_A_ChFit L 2
0480200_&-1_;_;0&1 g o :D_f =
" > C IOFault
= 7 oG D-f 1C2
i1
D4SD200_0ut_B_CHFt o T2
D4SD200_0ut_B_tiodRt 4 D
22
4 D
D4SD200_0ut C_CHFt ¢ @
D4SD20_0ut_C_odrt 4 Dy
??
:D—f
D4SD200_Out_C_ChFt 2 G
D4SD200_0ut_C_todPt 4 D
D4SD200_Out_Hom_ChFi 0 e
) ( om_ o« "
D4SD200_Out_Hom_ModFE = < D-f
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Chapter 14 Process Discrete 2-, 3-, or 4-State Device (PD4SD) Control Strategy

Fault Input References

Parameter Description

D4SD200_Inp_FdkA_ChFlt

D4SD200_Inp_FdkB_ChFlt : .
D4SD200_Inp_FdkC_ChFit Tieback input channel faults

D4SD200_Inp_FdkD_ChFlt

D4SD200_Inp_FdkA _ModFault
D4SD200_Inp_FdkB _ModFault ) .
D4SD200_Inp_FdkC _ModFault Tieback input module faults
D4SD200_Inp_FdkD _ModFault

D4SD200_0ut_A_ChFlt
D4SD200_0ut_B_ChFlt
D4SD200_0ut_C_ChFIt Output channel faults
D4SD200_0ut_D_ChFIt

D4SD200_0ut_A_ModFlt
D4SD200_0ut_B_ModFlt

D4SD200_0ut_B_ModFIt Output module faults
D4SD200_0ut_B_ModFlt

D4SD200_0ut_Horn_ChFlt Sound audible for output channel fault
D4SD200_O0ut_Horn_ModFIt Sound audible for output module fault

Fault Output References

Parameter Description

|OFault Output connection to CS_PD4SD sheet

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.
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Chapter ]5

Process Deadband Controller (PDBC) Control
Strategies

Use the PDBC control strategy to maintain a PV within a deadband of the SP by triggering one
or two digital outputs (a raise output and a lower output).

The following PDBC control strategies are available as routines in the process library:
« (CS_PDBC
+ CS_PDBC_HART
+ CS_PDBC_EtherNetIP
» CS_PDBC_FF
« CS_PDBC_PA

Import the appropriate control strategy as a routine in your controller project.

The PDBC control strategy contains one Function Block sheet:

Sheet Description

CS_PDBC Process Deadband Controller instruction

CS_PDBC_HART Process Deadband Controller with HART input
CS_PDBC_EtherNetIP Process Deadband Controller with EtherNetIP

CS_PDBC_FF Process Deadband Controller with FOUNDATION Fieldbus input
CS_PDBC_PA Process Deadband Controller with PA input

CS_PDBC Sheet

PAI PDBC

XT200 DBC200

XT200_hp_PV T

XT200_hp_PV_ModFit dFaut
XT200_hp_PV_ChFit
XT200_hp_PV_Uncertain

PAl Input References

See CS_PAI Sheet on page T10 for details.
« Substitute XT200 the instances of XT101
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PAI Outputs to PDBC Inputs

Parameter Description
Val Value for PV parameter
Process Variable (PVEU)

Value for PDBC Inp_PVSrc( parameter

Inp_PV source status and quality:
0 =Good, live, confirmed good
1= Good, live, assumed good
2 = Good, no feedback, assumed good
8 = Test, simulated
9 = Test, loopback
Srcl 10 = Test, manually entered
16 = Uncertain, live, off-spec
17 = Uncertain, substituted at device
18 = Uncertain, substituted at instruction
19 = Uncertain, using last known good
20 = Uncertain, using replacement value
32 = Bad, signal failure
33 = Bad, channel fault
34 = Bad, module/communications fault
35 =Bad, invalid configuration

Value for PDBC Inp_PVNotify parameter

Related PV object alarm priority and acknowledgment status:
0=Not in alarm, acknowledged

1=Not in alarm, unacknowledged or reset required
2 = Low severity alarm, acknowledged
Sts_eNotifyAll 3 = Low severity alarm, unacknowledged

4= Medium severity alarm, acknowledged

5 = Medium severity alarm, unacknowledged

6 = High severity alarm, acknowledged

7 = High severity alarm, unacknowledged

8 = Urgent severity alarm, acknowledged

9 = Urgent severity alarm, unacknowledged

PDBC Configuration Considerations

Operand Type Description

Instance of data structure (backing tag) required for
®
PlantPAx® control P-DEADBAND proper operation of instruction.

Bus component f[or]organization control 0 if not using

. organization Bus[x].0bj when using organization.
Bus0bj BUS_0B. See the Rockwell Automation Library of Process Objects
Reference Manual, publication PROCES-RM200.
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CS_PDBC_HART Sheet

P PDBC
XT201 . DBC201
XT201_hp_PV D ’ oo F
XT201_hp_PV_ModFit
XT201_hp_PV_ChFit
XT201_hp_PV_Uncertain

XT201_Dve

HARTDevice_|_PAxDevice

_HART7_DiagTable_Generic

_HART_EUTable_Generic

The CS_PDBC_HART control strategy operates the same as the CS_PDBC control strategy but
relies on HART input data.

« Forinformation on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 111.
« Substitute DBC201 for the PV data instance of XT100
«  Substitute XT201 for the remaining instances of XT100

For more information, see HART Integration on page 31.

CS_PDBC_EtherNetIP Sheet

12P_Duc EH_Promassi00 FIG

XT202_ Promass 100411

0

The CS_PDBC_EtherNetIP control strategy operates the same as the CS_PDBC control strategy
but relies on EtherNet/IP™ input data.

« Forinformation on the EtherNet/IP outputs to PAl inputs, see CS_PAI_EtherNetIP Sheet

on page T13.
« Substitute DBC202 for the PV data instance of XT100

+  Substitute XT202 for the remaining instances of XT100

For more information, see EtherNet/IP Integration on page 55.
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Chapter 15 Process Deadband Controller (PDBC) Control Strategies

CS_PDBC_FF Sheet

¥T203_FF_LinkI1.ConrecionFauted L

raP_Dve_AP_FFLink

XT203_Dve
Inp_PVData FFLink_XT203 Inp_PVData
Inp_PVStatusData FFUNk_XT203 Inp_PVSatusData
Inp_LiveDiata FFLink_XT203 Inp_LiveData
Vval_PV|

Sts_PvBad

Sts_PWUncertain

Sts_PVGood

Sts PVGoodCascade

Sts_PVNotLimited

Sts_| aLimited

Sts_PVHighLimited

Sts_PVConstant

DDDDDDDDg

FPA
XT203
Inp_PWData \al =
Inp_Mod Fa it ‘al_lnpPVpE o
Inp_CharF ault ‘al RoC
Inp_PWUncertain Val_Dev
Inp_HiHi Gae Out_Reset
Inp_HiGate Src
Inp_LoGae Sts_eMotifyAll
Inp_LoloGate Sts_Emr
Inp_HiRo CGate Sts_HiHi
Inp_HiDevGde Sts_Hi
Inp_LoDevGate Sts_Lo
Inp_OoR Gate Sts_Lolo
Inp_Resd Sts_HiRoC
Sts_HiDev
Sts_LoDev
Sts_Fail
BusOH 0

50.0

[=F=01i
COoO00DO0oCO000ONS S D
=}

PDBC
DBC203
Inp_PV Out_Rake
Inp_PVScQ Out_L ower,
Inp_PWMoti§ Out_Q
Inp_PVBad Out_QNot
Inp_OwnerCmd Out_OwnerSts
PSet_Owrer ‘al_PV
fal_RoC
‘al_LowerSP
Val_RaiseSP
Sts_Raise
AL
Sts_Mar
Sis_Q
Sts_Em
Sts_OoS
Sts_Prog
Sts_HiDev
Sts_LoDev
Sts_HiRoClncr
Sts_HiRoCDecr
BusO b 0

3
NMEOND oo
o

=

[=R=1

coooooooacoons oMl

The CS_PDBC_FF control strategy operates the same as the CS_PDBC control strategy but
relies on FOUNDATION Fieldbus input data.

» Forinformation on the FOUNDATION Fieldbus outputs to PAl inputs, see CS_PAI_FF Sheet

on page 117.

« Substitute DBC203 for the PV data instance of XT

+  Substitute XT202 for the remaining instances of XT

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.

CS_PDBC_PA Sheet

¥T204 PA Linkl1.ConnedionFaufted

raP_Dve_AP_PALink

XT204_Dw
Inp_PVData PALink_X¥T204_Inp_PVData
Inp_PVStausData PALink_XT204_Inp PVStatusData
Inp_LiveData PALINk_xT204_Inp_LiveData
val_PV

Sts_P\Bad

Sts_PWncerain

. PVHig e
Sts_PVConstant

0

PA
KT204
Inp_PVData \al
Inp_ModFault Val_lnpPV
Inp_ChanFault Val_RoC
Inp_PWUncertan Val_Dev
Inp_HiHi Gate Ou_Reset
Inp_HiGate Src
Inp_LoGate Sts_ehlotifyall
Inp_LoLoGate Sts_Em
Inp_HiRoC Gate Sts_HiHi
Inp_HiDevGate Sts_ H
Inp_LoDevGate Sts_Lo
Inp_OoRGate Sts_Lolo
Inp_Reset Sts_HiRoC
Sts_HiDev
Sts_LoDev
Sts_Fail
BusOb 0

Out Rake
Ou_Lower
| y ou_Q
VBad Out_QNot
Inp_OwnerCmd Out_OwnerSts
PSet_Owner Val_PVv
\al_RoC
Val_LowerSP
Val_RaiseSP
Sts_Raise
Sts_Lower
Sts_Auto
Sts_Man

Sts_Q

Sis_Emr
Sts_0oS
Sts_Prog
Sts_HiDes
Sts_LoDev
Sts_HiReClncr
Sts_HiReCDecr

Bus Obj 0

coo

M ORI
o =
=)

O

coococoocoo2ooond S H
oo

The CS_PDBC_PA control strategy operates the same as the CS_PDBC control strategy but

relies on PROFIBUS PA input data.

« Forinformation on the Profibus PA outputs to PAl inputs, see CS_PAI_PA Sheet on

page118.

«  Substitute DBC204 for the PV data instance of XT
+  Substitute XT204 for the remaining instances of XT

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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Chapter ]6

CS_PDI Sheet

Process Discrete Input (PDI) Control Strategy

Use the PDI control strategy to monitor a discrete (true or false) input and check for alarm
conditions. The PDI instruction processes a signal from a channel of a discrete input module.
Use the PDI instruction with any discrete (BOOL) signal.

The CS_PDI control strategy is available as a routine in the process library. Import the control
strategy as a routine in your controller project. The PDI control strategy contains one CS_PDI

Function Block sheet.

LS101_hp_PV
LS101_hp_PV_ModFit
LS101_hp_PV_ChFit
LS101_hp_PV_Uncertain

PDI Input References

w
7
o

Parameter

Description

LS101_Inp_PVData

Process variable input Source: sensor or input

LS101_Inp_PV_ModFIt

Process variable input module fault 1= 1/0 module failure or module communication

status bad 0 = 0K

LS101_Inp_PV_ChFlt

Process variable input channel fault 1=1/0 channel fault or failure 0 = 0K

LS101_Inp_PV_Uncertain

Process variable input uncertain Indicates the channel data accuracy is undetermined
1=The channel data is uncertain This input sets Sts_PVUncertain if not in Virtual

For examples on how to map device input tags to the Inp_PVData, Inp_ModFault,
Inp_ChanFault, and Inp_PVUnceratin references, see PlantPAx Control Strategies on page 19.

PDI Configuration Considerations

Operand

Type

Description

PDI tag

P_DISCRETE_INPUT

Instance of data structure (backing tag) required for
proper operation of instruction

Bus0bj

BUS_0BJ

Bus companent for organization control

« 0if not using organization

« Bus[x].0bj when using organization

See the Rockwell Automation Library of Process Objects
Reference Manual, publication PROCES-RM200.
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Chapter 16 Process Discrete Input (PDI) Control Strategy

Notes:
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Chapter ]7

Process Discrete Output (PDO) Control
Strategies

Use a PDO control strategy to drive a discrete (true/false) output, monitor discrete inputs
serving as feedbacks from a device driven by the discrete output, and check for alarm
conditions. Use the PDO instruction for a channel of a discrete output module. Use the PDO
instruction with any discrete (BOOL) signal.

The PDO instruction operates in a variety of modes, and can provide steady, single pulsed, or
continually pulsed output.

The following PDO control strategies are available as routines in the process library:
«  CS_PDO (with interlocks)
«  CS_PDO_nolntlk (without interlocks)

Import the appropriate control strategy as a routine in your controller project.

The PDO control strategies contain these Function Block sheets:

Sheet Description
CS_PDO Process Discrete Output instruction

Process Permissives instruction

The Process Permissives (PPERM) instruction collects, or sums up, the permissive
Permissive conditions that let a piece of equipment energize. In most cases, permissive
conditions must be true to energize equipment. Once the equipment is energized,
permissives are ignored.

Interlock Bank 0

Interlock Bank 1 Only in CS_PDO

Interlock Bank 2 The PDO instruction monitors bypassable and non-bypassable Interlocks that force the
Interlock Bank 3 output to the configured safe state.

Interlock Bank 4 There are 8 interlock bank sheets; each sheet exposes 16 of the available 32 interlocks
Interlock Bank 5 per bank by default.

Interlock Bank 6 Use the sheets and interlocks that you need and delete the remainder.

Interlock Bank 7

10 Faults The logic monitors the input and output modules and channels used to interface with
the device for fault conditions and raises an alarm on an 1/0 fault.
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CS_PDO Sheet

XY100_Out
XY100_Out_Horn
IOFault
PemOK 11-G3
2-G2 NBPermOK
2-G2 XY100_Intk_BankSts. Sts_IntlkOK BypAdiive
XY100_htlk_Banks.Sts_NBintlkOK 2-D3 3-C4
XY100_Intlk_BankSts.Sts_Available 4C4 5-C4
XY100_Intlk_BankSs.Sts_IntikTripinh C4 7-C4
XY100_htlk_BankSs.Sts_RdyReset C4 9-C4
BusObj 0
PDO Input References
Parameter Description
|OFault Input connection from the 10 Faults sheet
PermoK Input connection from Permissive sheet 1= 0n permissives 0K, device
can turn On
Input connection from Permissive sheet 1= Non-bypassable On
NBPermOK permissives OK, device can turn On
XY100_Intlk_BankSts.Sts_Intlk0K Interlock bank status 1= 0K to run 0 = Stop

XY100_Intlk_BankSts.Sts_NBIntlkOK Interlock bank status 1= All non-bypassable interlocks 0K to run

XY100_Intlk_BankSts.Sts_Available Interlock bank status 1= Available

XY100_Intlk_BankSts.Sts_IntlkTriplnh Innottetrlr(iJF():k bank status 1= Interlock trip inhibit - stops equipment but does

XY100_Intlk_BankSts.Sts_RdyReset an:$gsgtk bank status 1= A latched interlock (returned to OK) is ready to

PDO Output References

Parameter Description

Control Variable output

CV output in raw (I/0 Card) units.
XY100_Out CVData Extended properties of this member: Engineering Unit - Raw units (text) used for the
analog output

XY100_0ut_Horn 1=Sound audible prior to commanded state change

BypActive Output connection to permissives and interlock bank sheets
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Permissive Sheet

PDO Configuration Considerations

Operand Type

Description

PlantPAx® control | P_DISCRETE_OUTPUT

Instance of data structure (backing tag) required for proper
operation of instruction

BusObj BUS_0BJ

Bus component for arganization control

« 0if not using organization

« Bus[x].0bj when using organization

See the Rockwell Automation Library of Process Objects Reference
Manual, publication PROCES-RM200.

If you use digital input pulses, configure these PDO operands:

Parameter Description
Cfg_HasPulseOut 1=Enable pulsing functions
Cfg_HasOnFdbk 1="Device provides an On feedback signal
Cfg_HasOffFdbk 1= Device provides an Off feedback signal
PPERM
XY100_Perm
) Perm00 PemOK
I bl 2 NBPermOK 1-A2
BypActive L ::7 PA :ri ve
PPERM Input References
Parameter Description
BypActive Input connection from the interlock bank sheet
PPERM Output References
Parameter Description
PermOK Overall permissive status (1= 0K to energize)
NBPerm0K Non-bypassable permissive status (1= all non-bypassable permissives OK to energize)
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Interlock Bank Sheet

158

PINTLK

XY100_intk_0

BypAdtive
Ref_IntkBankSts XY100_Intk_BankSts
PINTLK Input Reference
Parameter Description
BypActive Input connection from CS_PDO sheet

PINTLK Configuration Considerations

Operand

Type

Description

PlantPAx control

P_INTERLOCK Instance of data structure (backing tag) required for proper

operation of instruction

Ref_IntlkBankSts

P_INTERLOCK_BANK_STATUS |Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock
Options on page 27.
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10 Faults Sheet

XY100_Inp_OnFdbk_ChFit
XY100_inp_OnFdbk_ModFit

XY100_inp_OffFdtk_ChFit
XY100_Inp_OffFdbk_ModFit

XY100_Out_ChPt
XY100_Out_MocFit

XY100_Out_Horn_ChFIt -
= D-,

XY100_Out_Horn_ModFit

l
1

J

Fault Input References

IOFault

Parameter

Description

XY100_Inp_OnFdbk_ChFlt

On feedback channel fault

XY100_Inp_OnFdbk_ModFlt

On feedback module fault

XY100_Inp_0ffFdbk_ChFlt

0ff feedback channel fault

XY100_Inp_0ffFdbk_ModFlt

0ff feedback module fault

XY100_Out_ChFlt

Output channel fault

XY100_Out_ModFlt

Output module fault

XY100_Out_Horn_ChFlt

Output horn channel fault

XY100_0ut_Horn_ModFlt

Output horn module fault

Fault Output References

Parameter

Description

[OFault

Output connection to CS_PDO sheet

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.
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Notes:
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Chapter ]8

Process Dosing Flow Meter (PDOSEFM) Control
Strategies

Use the PDOSEFM control strategy to control an ingredient addition that uses a flow meter to
measure the quantity of ingredient added. The flow meter can be an analog flow meter (signal
proportional to flow), a pulse generating flow meter (pulse count proportional to quantity
delivered), or a digital flow meter providing flow rate or quantity (totalized flow) information.

The following PDOSEFM control strategies are available as routines in the process library:

CS_PDOSEFM
CS_PDOSEFM_HART
CS_PDOSEFM_EtherNetIP
CS_PDOSEFM_EtherNetIP_NoHB
CS_PDOSEFM_FF
CS_PDOSEFM_PA

Import the appropriate control strategy as a routine in your controller project.

The PDOSEFM control strategy contains one Function Block sheet:

Sheet Description

CS_PDOSEFM Process Dosing Flow Meter instruction

CS_PDOSEFM_HART Process Dosing Flow Meter instruction with HART input
CS_PDOSEFM_EtherNetIP Process Dosing Flow Meter instruction with EtherNetIP input
CS_PDOSEFM_EtherNetIP_NoHB Process Dosing Flow Meter instruction with No HB EtherNetIP input
CS_PDOSEFM_FF Process Dosing Flow Meter instruction with Foundation Fieldbus input
CS_PDOSEFM_PA Process Dosing Flow Meter instruction with PA input
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CS_PDOSEFM Sheet

PDOSE
FM101
0 0
Inp_OwnerCmd Out_ClearTot |-
PAI 0 0
Inp_RatePvBad Out_RunTot |-
0 - - 0 0
O — FT101 i o | Inp_OtyR/Bad Out RunFlow [ 1 AM101_Out_RunFlow
4 429764 5
FT101_lnp_RatePv ) Inp_PVData Val &5 ’ :| Inp_RunFdbk Out_StopFlow |- 5 4 F101_Out_StopFlow
" Inp_SmartDvcSts Val_hpPV ;O i | Inp_DribbleFdbk Out_DribbleF bw |- et ;L FM101_Out_DribbeFlow
- , | p_SmarDvcDagavaisie VaLRoc[> o o | mp_StopFbk Out_OwnerSts '1""“ -
FT101_lnp_RatePV_ModFit = 0 Inp_ModFault Val Dev 0 0 Inp_eRatePVScQ Sts_Cleared | 0
v
FT101_inp_RatePV_ChFit i 3 Inp_ChanFault Out_Reset [* . P Inp_eRatePV Notify Sts_TotRunning [ p
i Inp_OutOfSpec Sts_PVBad [>— PSet_Owner Sts_FlowRunning |- )
, ¢l FuncCheak SrcQ : ss_Flowstopped |
FT101_Inp_RatePV_Unceriain |- . Inp_PVUncertain Sts_eNofifyAll : Sts_FlowDribble |- g
. 2 Inp_HiHiGate Sts_Err [ o Sts_Conplete |- 0
; % Inp_HiGde Sts_HiHi[® 0 Sts_ Alm[: 100
: J Inp_LoGate Sts_Hi[: i Val_SP 100
: Inp_LoLoGate Sts_Lo 0 Val_Remain 00
] :| Inp_HiRoCGate Sts_Lolo|: i Val_PercentConplete on
2 Inp_HiDevGate Sts_HiRoC 2 Val_Qty 500
: Inp_LoDevGate Sts_HDev 0 Val_Rate E: 05
0 Inp_OoRGate Sts_LoDev 0 Val DribbleQty 0 C‘
P Inp_Reset Sts_Fail |- Val_Preact 00
"] cg_inpRawlin Val_ToHi
20 00
0.0 Cfg_lnpRawMax Val TolLe
1000 Cfg_PVBIMin Inp_QtyPV 0
Cfg_PVBJMax
Inp_RatePv FT101.Val
BusObj 0
BusObj 0

PAl Input References
See CS_PAI Sheet on page 110 for details.

Substitute FM101 for the PV data instance of XT101
+  Substitute FT101 for the remaining instances XT101

162 Rockwell Automation Publication PROCES-RM201B-EN-P - August 2024



Chapter 18 Process Dosing Flow Meter (PDOSEFM) Control Strategies

PAI Outputs to PDOSE Inputs

Parameter

Description

Sts_PVBad

Quality of PV value
1=PV quality is flagged as Bad

Src0

Source and quality of primary value or status:
0= Good, live, confirmed good

1= Good, live, assumed good

2 = Good, no feedback, assumed good

8 = Test, simulated

9 = Test, loopback

10 = Test, manually entered

16 = Uncertain, live, off-spec

17 = Uncertain, substituted at device

18 = Uncertain, substituted at instruction
19 = Uncertain, using last known good

20 = Uncertain, using replacement value
32 = Bad, signal failure

33 = Bad, channel fault

34 = Bad, module/communications fault
35 =Bad, invalid configuration

Sts_eNotifyAll

All alarm status enumerated values including related objects:
0=Not in alarm, acknowledged

1=Not in alarm, unacknowledged, or unacknowledged or reset required
2 = Low severity alarm, acknowledged

3 = Low severity alarm, unacknowledged

4= Medium severity alarm, acknowledged

5 = Medium severity alarm, unacknowledged

6 = High severity alarm, acknowledged

7 = High severity alarm, unacknowledged

8 = Urgent severity alarm, acknowledged

9 = Urgent severity alarm, unacknowledged

PDOSE Output References

Parameter

Description

FM101_0ut_RunFlow

1= Deliver at full (fast) flow

FM101_Out_StopFlow

1= Stop delivery equipment

FM101_0ut_DribbleFlow

1= Deliver at dribble (slow) flow

PDOSE Configuration Considerations

Operand

Type Description

PlantPAx® control

Instance of data structure (backing tag) required for

PDOSING proper operation of instruction

Inp_QtyPV

Quantity from flowmeter (EU or pulse count).

Input is disabled if Sts_CalcQty is either of the following:
« 1=integrate Inp_RatePV to get quantity

« 0=use Inp_0tyPV

REAL

Inp_RatePV

Flow rate from flowmeter (EU/Time, see Cfg_RateTime).
Input is disabled if Sts_CalcRate is either of the following:
« 1=differentiate Inp_QtyPV to get rate

« 0=use Inp_RatePV

REAL

BusObj

Bus component for organization control

« 0if not using organization

« Bus[x].0bj when using organization

See the Rockwell Automation Library of Process Objects
Reference Manual, publication PROCES-RM200.

BUS_0BJ

For a flowmeter, you usually use the rate input. If the flowmeter provides a rate and a totalized
quantity, use both the rate and quantity parameters. When both parameters are connected,
the instruction uses the meter's quantity and does not need to calculate a quantity from the
rate. Connect the clear totalizer output back to the meter to reset the totalizer as needed.
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CS_PDOSEFM_HART Sheet

FT100_Inp_RatePv'
FT100_Dvc_Sts_eHARTDiagCode1
FT100_Dvc_Sts BiagnosticActive
FT100_inp_RatePV_ModFit
FT100_inp_RatePV_ChFit
FT100_Dvc_Sts_CurrentSaturated
FT100_Dvc_Sts_CurrentFixed
FT100_inp_RafPV_Unceriain

FT100_Dvc

Ref_HARTData
Ref_DiagTable

Ref_UnitsTable

164

Val_HARTPV
Val_HARTSV
Val_HARTTV
Val_HARTQV
Val_HARTLoopCurrent
Val_InpRaw MinFromHART
Val_hpRawMaxFromHART
Val_PVEUMinFromHART
Val PVEUMaxFromHART
Sts_eHARTDiagCodel
Sts_CurrentSaturated
Sts_CurrentFixed

Sts_Dia gnosticActive

SrcQ
HARTDevice_|_PAxDevice
_HART7_DiagTable_Generic

_HART_EUTable_Generic

0 0

0 0

0 0

0 0

0 0

0 0

0 0

1

1

1

0 1

0 1

1

1

1

200

0.0

0.0 100.0
200
100.0

o|lo|lo|lo|e

PAI

FT100

Inp_PVData Val
Inp_SmartDvcSts Val_hpPV
Inp_SmartDvcDiagAvailable Val RoC
Inp_ModFault Val Dev
Inp_ChanFault Out_Reset
Inp_OutOfSpec Sts_PVBad
Inp_FuncCheck SrcQ
Inp_PVUncertain Sts_eNofifyAll
Inp_HiHiGate Sts_Err
Inp_HiGde Sts HHi
Inp_LoGate Sts_Hi
Inp_LoLoGate Sis_Lo
Inp_HiRoCGate Sts_Lolo
Inp_HiDevGate Sts_HiRoC
Inp_LoDevGate Sts_HiDev
Inp_OoRGate Sts_LoDev
Inp_Reset Sts Fail
Cfg_Inp RawMin

Cfg_lnp RawMax

Cfg_PVEBIMin

Cfg_PVBIMax

BusObj 0

FT100_Dvc_Sts_eHARTDiagCode1
FT100_Dvc_Sté_BimentSaturated
FT100_Dve_Sts-EdrrentFixed

FT100_Dvc_Sts_DiagnosticAdtive

o o S ©

o o o o 0o o 0 o olelnjle o

o o

o|lo|le o © © el o

PDOSE
FM100
Inp_OwnerCmd Out_ClearTot
Inp_RatePVBad Out_RunTot
Inp_QtyP/Bad Out_RunFlow
*| Inp_RunFdbk Out_StopFlow
*| Inp_DribbleFdbk Out_DribbleF bw
Inp_StopFdbk Out_OwnerSts
inp_eRatePVScQ Sts_Cleared
Inp_eRatePV Notify Sts_TotRunning
PSet_Owner Sts_FlowRunning
Sts_FlowStopped
Sts_FlowDribble
Sts_Conplete
Sts_Alm
Val_SP
Val_Remain
Val_PercentConpkte
Val_Qty
Val Rate
Val_DribbleQty
Val_Preact
Val_ToHi
Val_TolLo
Inp_QtyPV 0
Inp_RatePV FT100.Val
BusObj 0

FI1100_Out_RurFlow
FI1100_Out_StopFlow
FI100_Out_DribbieFlow

The CS_PDOSEFM_HART control strategy operates the same as the CS_PDOESFM control

strategy but relies on HART input data.

« Forinformation on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 111.
 Substitute FM100 for the PV data instance of XT100
«  Substitute FT100 for the remaining instances of XT100

For more information, see HART Integration on page 3.
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CS_PDOSEFM_EtherNetIP
Sheet

raP_Dvec EH_Promass¥0 FWe

FTIOZFT

EnabieCut

FT102 Promass_1004:1

FT102_Promass_1004.01
FT102 Promass_1004:C.

FTI02 Met=Data

=P v EH_Fowmetr

FT102_ Dwg HE_S=rdiSe
FTi0Z Dve_HE_SendDats

Gut_ClearTot

FTi02 MetDats =
_BF_EUBHeEH

_BP_Daglable Promass100 ,,

FMi0Z_Out_RunFow
FM102_ Dut StogFlow
P20 Dribber bw

The CS_PDOSEFM_EtherNetIP control strategy operates the same as the CS_PDOESFM contraol
strategy but relies on EtherNet/IP™ input data.

» Forinformation on EtherNet/IP device outputs to PAl inputs, see CS_PAI_EtherNetIP
Sheet on page Ti3.
o Substitute FM102 for the PV data instance of XT100

«  Substitute FT102 for the remaining instances of XT100

For more information, see EtherNet/IP Integration on page 55.
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Process Dosing Flow Meter (PDOSEFM) Control Strategies

CS_PDOSEFM_EtherNetIP_
NoHB Sheet

raP Dvc EH_Promas s100 FW3 =P _Dvc EH_Fbwmetr

FTi05 FT

EnabiCut
FT105_Promass_1008:11
FT105 Promass_1008:01
FT105 Promass_100A:C
FT105 MeterData

Out_ClearTat
Nz

_BP_DigTable Promass100|
tAlert

FT105 MeDats
BF_EUBHeEH

B § | el

Out_ClearTet

FMT05_Out_HunFbw|
FM105_Out_StopFlow
FM105 Out_DribBeFbw

The CS_PDOSEFM_EtherNetIP_NoHB control strategy operates the same as the CS_PDOESFM
control strategy but relies on EtherNet/IP input data.

For information on EtherNet/IP device outputs to PAl inputs, see

CS_PAI_EtherNetIP_NoHB Sheet on page 115.

Substitute FM105 for the PV data instance of XT100
Substitute FT105 for the remaining instances of XT100

For more information, see EtherNet/IP Integration on page 55.

CS_PDOSEFM_FF Sheet

0

FT103_FF_Link1.ConnedionFauted

raP_Dwc_AP_FFLink L]

FT103_Dvc
Inp_PVData FFLink_FT103_Inp_PVData
Inp_PVStatusData FFLink _FT103 Inp_PVStatusData
Inp_LiveD ata FFLink_FT103 Inp_LiveDak
\al PY
Sts_PVBad
Sts_PVWUncertan
Sts PViGood
Sts_PVGoodCascade
Sts_PVNotLimite d
Sts_PVLowLimited
Sts_PWHighLimited
Sts_PVConstant

PA

FT103
Inp_PVData al
Inp_ModFault Val_InpPV
Inp_ChanFault Val RaoC
Inp_PVUncertain Val Dev
Inp_HiHiGate Out_Reset
Inp_HiGate Sts_PVBad
Inp_LoGate Srcl
Inp_LolLoGate Sts_eMotifyall
Inp_HiRoCGate Sts_Ermr
Inp_HiDevGate Sts_HiHi
Inp_LoDevGate Sts_Hi
Inp_OoRGate St Lo
Inp_Reseat Sts_Lolo
Sts_HiRaC
Sts_HiDev
Sts_LoDev
Sts_Fail
BusObj 0

o
=
=1

50.0

o0
[=N=]

[=N=N=N=N=N==N= =] =]] S]]

PDOSE

F103

Inp_OwrerCmd Cu_ClearTot
Inp_RatePVBad Out_RunTat
Inp_CityPVBad Out_RunFlow
Inp_RunFdbk Out_StopFl ow
Inp_Driobl eFdbk Out_Dri bbleF ow

Inp_StopF dok
Inp_eRatePVSrcl
Inp_eRatePVINotify
Inp_eQtyPYSroi
Inp_eCtyPWofify
PSet_Owner

Out_OwnerSts
Sts_Cleared
Sts_TotRunning
Sts_FlowRunning
Sts_FlowStopped
Sts_FlowDri bble
Sts_Comple®
Sts_Alm

\al_SP

Wal_Remain
Val_PercentComplete
Val_Qty

Val_Rate
Val_DribHeQty
Val_Preact

Val_TolHi

“al TdLo

Inp_QOhyPV 0
Inp_RatePV FT103.vd

BusOHQ 0

= ]
g v = N =N =N =N =N = N =R =][=R=][=N=N=]

0.

0.0
0.0
0.0
0.0

FM103_Out_RurFlow
FI103_Out_StopFlow
FIM103_Out_DribbleF ow

The CS_PDOSEFM_FF control strategy operates the same as the CS_PDOESFM control strategy
but relies on FOUNDATION Fieldbus input data.

For information on FOUNDATION Fieldbus device outputs to PAl inputs, see CS_PAI_FF
Sheet on page 117.
Substitute FM103 for the PV data instance of XT100

Substitute FT103 for the remaining instances of XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.

166 Rockwell Automation Publication PROCES-RM201B-EN-P - August 2024



Chapter 18 Process Dosing Flow Meter (PDOSEFM) Control Strategies
raP_Dwc_AP_PALink PAl PDOSE
FT104_Dnwve FT104 F104 0
Inp_PVData PALink_FT104_Inp_P\Data Inp_PVData ey Inp_OwnerCmd Out_ClearTot 0
Inp_PVStatusData PALINK_FT104_Inp PVStatusData Inp_ModFault e Inp_RatePvBad Out RuriTot 0
Inp_LiveData PALink_FT104_Inp_LiveData 00 Inp_ChanFault || D. 0 Inp_QtyPVBad Ou_RurFlow 0 F1 04 _Out_ RurF low
Val_Pv D Inp_PWUncertain ‘al Dev IJ Inp_RunFdblk Out_StopFlow 0 F104_Out_StopFlow,
Sts_PVBad 0 Inp_HiHiGate Out_Reset 0 Inp_DribbleFdbk Out_DiribbleFlow! 0 F104_Out_ i bo leF ow
Sts_ PVUncerain 0 Inp_HiGate Sts_PVBadl Inp_StopFdok Out_OwnerSts 0
Sts_PVGood 0 Inp_LoGate Srot 3 Inp_eRatePVSrcl Sts_Cleared 0
Sts_ PVMotLimited 0 Inp_LoL oGate Sts_eMotifyAl 0 Inp_eRatePVMotify Sts_TotRunning 0
Sts_PVLowLimited 0 Inp_HiRoCGate Sts_Emr 0 Inp_eCtyPVSrol Sts_FlowRunning 0
Stz_PVHighLimited 0 Inp_HiDevGate Stz_HiHi 0 Inp_eQtyPVMotify Sts_FlowStopped 0
Sts_PVConstant Inp_LoDevGate Sts_Hi 0 PSet_Owner Sts_FowDrbble 0
Inp_OoRGate Sts Lo 0 Sts_Complei 0
Inp_Reset Sts_Lolo 0 Sts_Alm 0o
Sts_HiRoC 0 Val_sP D. 0
- s 0 Sts HiDev Val Remainf> o
FT104_PA_Link .ConnectionFaulted St LoDev g Val PerceniGomplete S.D
Sts_Fail Val_Oty 0.0
BusObj 0 _ \alRakep,,
Val_DribbleCty 0o
‘al_Pread D' 0
\al_ToHi D. 0
Val_TolLo[>™
Inp_QhPYV 0
Inp_RatePV FT104.Val
Bus Obj v]

The CS_PDOSEFM_PA control strategy operates the same as the CS_PDOESFM control strategy
but relies on Profibus PA input data.

For information on Profibus PA device outputs to PAl inputs, see CS_PAI_PA Sheet on

page T18.

Substitute FM104 for the PV data instance of XT100
Substitute FT104 for the remaining instances of XT100
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Notes:
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Chapter ]9

Process Dosing Weigh Scale (PDOSEWS) Control
Strategy

Use the PDOSEWS control strategy to control an ingredient addition that uses a weigh scale to
measure the quantity of ingredient added. The weigh scale can be on the receiving vessel,
indicating a gain in weight, or on the sourcing vessel, indicating a loss in weight. The weigh
scale can be connected using an analog input, device netwark, or other connection.

The following PDOSEWS control strategies are available as routines in the process library:

CS_PDOSEWS
CS_PDOSEWS_HART
CS_PDOSEWS_EtheNetIP
CS_PDOSEWS_EtherNetIP_NoHB
CS_PDOSEWS_FF
CS_PDOSEWS_PA

Import the appropriate control strategy as a routine in your controller project.

The PDOSEWS control strategy contains one Function Block sheet:

Sheet Description

CS_PDOSEWS Process Dosing Weigh Scale instruction

CS_PDOSEWS_HART Process Dosing Weigh Scale instruction with HART input
CS_PDOSEWS_EtherNetIP Process Dosing Weigh Scale instruction with EtherNetIP input
CS_PDOSEWS_EtherNetIP_NoHB Process Dosing Weigh Scale instruction with No HB EtherNetIP input
CS_PDOSEWS_FF Process Dosing Weigh Scale instruction with FOUNDATION Fieldbus input
CS_PDOSEWS_PA Process Dosing Weigh Scale instruction with PA input
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CS_PDOSEWS Sheet

WT101_lnp_WeightPv

WT101_Inp_WeightPV_MocFit
WT101_inp_WeightPV_ChFit

WT101_lnp_WeightPV_Uncertain

170

20
0.0
100.0

PAI

WT101

Inp_PVData
Inp_SmartDvcSts

| Inp_SmartDvcDiagAvailable

Inp_ModFault

s Inp_ChanFault

*| Inp_OutOfSpec
%l Inp_FuncCheck
*| Inp_PVUncertain

Inp_HiHiGate

4 Inp_HiGde

Inp_LoGate
Inp_LoLoGate

| Inp_HiRoCGate

Inp_HiDevGate

| Inp_LoDevGate

Inp_OoRGate
Inp_Reset
Cfg_InpRawMin
Cfg_lnpRawMax
Cfg_PVEIMin
Cfg_PVEIMax

BusObj

PAl Input References

Val
Val_hpPV
Val RoC
Val Dev

Out_Reset |-
Sis_PVBad |-

SrcQ
Sts_eNofifyAll

Sts_Err[c
Sts_HiHi[=
Sts_Hi [~
Sts_Lo|-
Sts_Lolo |-
Sts_HiRoC [*
Sts_HiDev |-
Sts_LoDev |-
Sts Fail[-

500
500
00

o o

o o 0 0 0 0 o0 0 oo N

ololo o © o © 0o © o

PDOSE

Ws101
Inp_OwnerCmd
Inp_RatePVBad
Inp_QtyPvBad

<] Inp_RunFdbk
*| Inp_DribbleFdbk

Inp_StopFdbk
Inp_eRatePV SrcQ
Inp_eRatePV Notify
Inp_eQtyPVSrcQ
Inp_eQtyPVNotify
PSet_Owner

Inp_QtyPv
Inp_RatePV

BusObj

See CS_PAI Sheet on page 110 for details.
«  Substitute WS101 for the PV data instance of XT101

«  Substitute WT101 for the remaining instances of XT101

Out_ClearTot
Out_RunTot
Out_RunFbw
Out_StopFlow
Out_DribbleF bw
Out_OwnerSts
Sts_Cleaed
Sts_TotRunning
Sts_FlowRunning
Sts_FlowStopped
Sts_FlowDribble
Sts_Compkete
Sts_AIm

Val_SP

Val Remain
Val_PercentCompkte
Val_QOty

Val_Rate
Val_DribbleQty
Val_Preact
Val_TolHi
Val_TolLo

WT101.Val
0

0
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Chapter 19 Process Dosing Weigh Scale (PDOSEWS) Control Strategy

PAI Outputs to PDOSE Inputs

Parameter Description

Sts_PVBad Quality of PV value

1=PV quality is flagged as Bad

Source and quality of primary value or status:

0 = Good, live, confirmed good 18 = Uncertain, substituted at instruction

1=Good, live, assumed good 19 = Uncertain, using last known good

2 = Good, no feedback, assumed good 20 = Uncertain, using replacement value
Sred 8 = Test, simulated 32 = Bad, signal failure

9 = Test, loopback 33 = Bad, channel fault

10 = Test, manually entered 34 = Bad, module/communications fault

16 = Uncertain, live, off-spec 35 = Bad, invalid configuration

17 = Uncertain, substituted at device

0 = Not in alarm, acknowledged

Sts_eNotifyall | 1= Not in alarm, unacknowledged, or reset required
2 = Low severity alarm, acknowledged

3 = Low severity alarm, unacknowledged

4 = Medium severity alarm, acknowledged

All alarm status enumerated values including related objects:

5 = Medium severity alarm, unacknowledged
6 = High severity alarm, acknowledged

7= High severity alarm, unacknowledged

8 = Urgent severity alarm, acknowledged

9 = Urgent severity alarm, unacknowledged

PDOSE Output References

Parameter

Description

WS101_0ut_RunFlow

1= Deliver at full (fast) flow

WS101_0ut_StopFlow

1= Stop delivery equipment

WS101_0ut_DribbleFlow

1= "Deliver at dribble (slow) flow

PDOSE Configuration Considerations

Operand |Type

Description

PlantPAx®

control P_DOSING

Instance of data structure (backing tag) required for proper operation of instruction

Inp_0tyPV  |REAL

Quantity per time from weigh scale (EU or pulse count).
Input is disabled if Sts_CalcQty is either of the following:
« 1=integrate Inp_RatePV to get quantity

« O=use Inp_QtyPV

Inp_RatePV |REAL

Rate of material that is added or removed from weigh scale (EU/Time, see
Cfg_RateTime).

Input is disabled if Sts_CalcRate is either of the following:

« I=differentiate Inp_QtyPV to get rate

« 0=use Inp_RatePV

BusObj BUS_0BJ

Bus companent for organization control

« 0if not using organization

« Bus[x].0bj when using organization

See the Rockwell Automation Library of Process Objects Reference Manual, publication
PROCES-RM200.

A weigh scale usually only provides a quantity signal (how much material is in the device).
Connect the PDOSE instruction to the quantity parameter; the instruction calculates the rate
by measuring how much the quantity changes (differentiate with respect to time).
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Chapter 19 Process Dosing Weigh Scale (PDOSEWS) Control Strategy

CS_PDOSEWS_HART Sheet

WT100_inp_WeightPV’
WT100_Dvc_Sts_eHARTDiagCode1
~ WT100_Dve_Sts_DiagnosticActve
WT100_Ing_DéeightPV._ModFt
WT100_inp_WeightPV,_ChFt
WT100_Dvc_Sts_CumentSaturated
WT100_Dvc_Sts_CurrentFixed
WT100_Inp_WeightP/_Uncertain

PAH

WT100_Dve
Val_HARTPV
Val_HARTSV
Val_HARTTV
Val_HARTQV

Val_HARTLoopCurrent
Val_InpRaw MinFromHART
Val_hpRawMaxfromHART
Val_PVEUMinFromHART
Val PVEUMaxFromHART
Sts_eHARTDiagCodel
Sts_CurrentSaturated
Sts_CurrentFixed

Sts_Dia gnosticActive
SrcQ

Ref HARTData HARTDevice_|_PAxDevice
Ref DiagTable _HART7_DiagTable_Generic

Ref_UnitsTable _HART_EUTable_Generic

172

olo|lole|o|le|e|®

PAI

WT100

Inp_PVData
Inp_SmartDvcSts

Inp_SmartDvcDiagAvail sble

‘| Inp_ModFault
Inp_ChanFault
Inp_OutOfSpec
Inp_FuncCheck
Inp_PVUncertain
Inp_HiHiGate
Inp_HiGde
Inp_LoGate
Inp_LoLoGate

:| Inp_HiRoCGate
Inp_HiDevGate
Inp_LoDevGate
Inp_OoRGate
Inp_Reset
Cfg_lnpRawMin
Cfg_lnpRawMax
Cfg_PVEIMin
Cfg_PVEJMax

BusObj

WT100_Dve_Sis_eHARTDiagCode1

WT100_Dvc_Sts_CumentSaturated

WT100_Dve_Sts(CumentFixed

WT100_Dve_5452 DiagnosicAcive
1-C3

Val
Val_hpPV
Val RoC
Val Dev

Out_Reset |-
Sts_PVBad |-

SrcQ

Sts_eNofifyAl

Sts_Ermr [
Sts_HiHi -
Sts_Hi -
Sts Lof:
Sts_Lolo|:
Sts_HiRoC [*

Sts_tiDev

Sts_LoDev |-
Sts_Fail |-

500

o ot
o o

o o 0o 0o oo o o ololno o

olo|lo o 2 o © 90 @ @

PDOSE

WS100
Inp_OwnerCmd
Inp_RatePVBad

<] Inp_QtyPvBad
*| Inp_RunFdbk

Inp_DribbleFdbk
Inp_StopFdbk
Inp_eRatePV SrcQ
Inp_eRatePV Notify
Inp_eQtyPVSrcQ
Inp_eQtyPVNotify
PSet_Owner

Inp_Qty PV
Inp_RatePV

BusObj

Out_ClearTot
Out_Runot
Out_RunFbw
Out_StopFbw
Out_DribbleF bw
Out_OwnerSts
Sts_Cleaed
Sts_TofRunning
Sts_FlowRunning
Sts_FlowStopped
Sts_FlowDribble
Sts_Complete
Sts_AIm

Val_SP

Val Remain
Val_PercentCompéte
Val_Qty

Val_Rate
Val_DribbleQty
Val_Praact
Val_ToHi
Val_TolLo

WT100.Val
0

0

50.0

WS100_Out_RunFlow
WS100_Out_StopFlow
WS100_Out_DribbleFlow

The CS_PDOSEWS_HART control strategy operates the same as the CS_PDOSEWS control
strategy but relies on HART input data.

« Forinformation on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 111.
+  Substitute for WT100 for XT100.
«  For more information, see HART Integration on page Jl.
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Chapter 19 Process Dosing Weigh Scale (PDOSEWS) Control Strategy

CS_PDOSEWS_EtherNetIP

Sheet

1aP_Dwg_EH_Promas=100_FVa

W02 FT

EnabieOut
WTI0Z_Fromess 100411
WT102 Promass_{004:01
WTIOZ Promass_100&C
W02 MekDat

=P _Dve BH_Hearbat
WTI02 Dvg Heartbast
WTI0Z Dvg_ HE_SendData

WTI 02 Dv ¢ HE ResdDats
5 _EM_Dwg HBS= Fromsssi00

WTI02 Dvg HB SendMSG

WTI02Dvg HE ReadMSE

rsP_Dve EH_Flowmeter

Out_ClearTet
WTI02 MekrDat £
_EIP_EUTbie EH

_EF Diaglabls_Promas=100| |

WEH02_Out Rur ow
WS102_Out_StopFlow
WS103_Out_DritbleFion]

The CS_PDOSEWS_EtherNetIP control strategy operates the same as the CS_PDOSEWS control
strategy but relies on EtherNet/IP™ input data.

» Forinformation on EtherNet/IP device outputs to PAl inputs, see CS_PAI_EtherNetIP

Sheet on page 113.
«  Substitute for WT102 for XT100.

For more information, see EtherNet/IP Integration on page 55.

CS_PDOSEWS_EtherNetIP_

NoHB Sheet

raP_Dvc EH_Promass100_ P2

WTI05 FT

EnsbEOut
WTIOE_Promass 100411
WT105_Promass_1004:01
WTIDE Promass_1008C
WTI05_MeerDats

Out_CearTat

raP_Dwc EH_Floameter
WT0E Dve
Enabieln Out_ClesrTot

-
WS105_Out_RunFlow
WS105_Out_StopFlow
WS105_Out_Dritbier lorw]

WTI 05 MeerDat
_EP_EUTshe EH
_BP _Daglabe Promassi00 _

s DiggFuncCheck|-

St C 3
St= DisgMaintRagd —

The CS_PDOSEWS_EtherNetIP_NoHB control strategy operates the same as the CS_PDOSEWS
control strategy but relies on EtherNet/IP input data.

« Forinformation on EtherNet/IP device outputs to PAl inputs, see
CS_PAI_EtherNetIP_NoHB Sheet on page T15.
+  Substitute for WT105 for XT100.

For more information, see EtherNet/IP Integration on page 55.
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CS_PDOSEWS_FF Sheet

WT103_FF_Link:1. ConnectionFaulted

raP_Dw_AP_FFLink

WT103_Dwc
Inp_PVData FFLink_WT103_Inp_PVData
Inp_PVStatus DataFFLink_WT103_Inp_PVStatusData
Inp_LiveD ak FFLink_WT103_Inp_LiveData
Val_PV
Sts_PVBad
Sts_PWUncertain
Sts_PVGood
Sts_PVGoodCascade
Sts_PVMotLimited
Sts_PVL owLimited
Sts_PVHighLimited
Sts_PVConstant

DDDDDDDC/g

PA

WT103
Inp_PVData
Inp_ModFault
Inp_ChanFault
Inp_PVUncertain
Inp_HiHiGate
Inp_HiGate
Inp_LoGate
Inp_LolLoGate
Inp_HiRoCGate
Inp_HiDevGate
Inp_LoDeviGate
Inp_OoRGate
Inp_Reset
Cfg_InpRawMin
Cig InpRawhlax
Cfg PVEUMin
Cfg PVEUMax
BusObj

PDOSE

500 Ws103
al ;D'U Inp_OwrerCmd Ou ClearTot
Val_InpPV a D Inp_RatePVBad Out_RurTaot
Val RaC D. 0 Inp_CityP\/Bad Out_RunFlow
Val_ Dev El Inp_RunFdbk Out_StopFlow
Out_Reset 0 Inp_Dribbl eFdbk Out_DribbleFow
Sts_PVBad— Inp_StogF dok Out_OwnerSts
Src S Inp_eRatePVS el Sts_Cleared
Sts_eMotifyAll 0 Inp_eRatePVNotif Sts_TotRunning
Sts_Er 0 Inp_eCtyPVSrol Sts_FlowRunning
Sts_HiHi 0 Inp_eCtyPWMotfy Sts_FlowStopped
Sts_Hip PSet_Owner Sts_FlowDribble
Sts_Lop Sts_Complek
Sts Lolo 0 Sts_Alm
St_HiRdC Val_spP
Sts_HiDev g Val_Remain
Sts_LoDev 0 Val_PercentComplete
Sts_Fail Val_Qty
0 \al_Rate
Val DribdeCty
Val_Preact
\al_TalHi
Val TdLo
Inp_QuyPv WT103.val
Inp_RatePV 0
BusOh 0

WS103_0Out_RunFlow
WS103_0Out_StopFlow
WS103_Out_DribbleFlo

The CS_PDOSEWS_FF control strategy operates the same as the CS_PDOSEWS control strategy
but relies on FOUNDATION Fieldbus input data.
For information on FOUNDATION Fieldbus device outputs to PAl inputs, see CS_PAI_FF
Sheet on page 117.

Substitute for WT103 for XT100.

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.

CS_PDOSEWS_PA Sheet

WT104 _PA_Link!1.Comection Fauted :

raP_Dvc_AP_PALINK

WT104_Dvc
Inp_PVData PALirk_WT104_Inp_P\Data
Inp_PVStatusData PALink_WT104_Inp_PVStatusData
Inp_LiveD at PALink_WT104_Inp_LiveD ata
Val_Pv
Sts_PVBad
Sts_PVUncertain
Sts_PVGood
Sts_PVMotLimited
Sts_PVL owLimited
Sts_PVHighLimited
Sts_PVConstant

PA PDOSE
WT104 500 Ws104 0
Inp_PVData Val ;D'D Inp_OwnerCmd Out_ClearTot 0
Inp_ModFault ‘al_InpPV a D Inp_RaePVBad Out_RurTot 0
Inp_ChanFault ‘ValRoC 0.0 Inp_CyPVBad Ou_RunFlow 0
Inp_PVUncertain Val_Dev D Inp_Run Fd bk Out_StopFlow 0
Inp_HiHiGate Out_Reset 0 Inp_Dribd eFd: Out_DribbleHow 0
Inp_HiGate St=_PVBad 3 Inp_StopFd Out_OwnerSts 0
Inp_LoGate Sra 0 Inp_eRatePVSrchQ Sts_Cleared 0
Inp_LolLoGate Sts_eNotifyAll 0 Inp_eRatePWMotify Sts_TotRuming 0
Inp_HiRoCGate Sts Er 0 Inp_eCtyPVSrol Sts_FlowRunning 0
Inp_HiDevGate Sts_HiHi 0 Inp_eCtyPYMotify Sts_FlowStoppe d 0
Inp_LoDevGate Sts_Hi 0 PSet_Owner Sts_FlowDribble 0
Inp_OoRGate Sts_LopP Sts_Complee P
Inp_Reset Sts Lolo 0 Sts_Alm 0.0
Cfg_InpRawMin Sts_HiRoC 0 Val_SP 00
Cfg_InpRawMax Sts_HiDev 0 Val_Remain D'D
Cfg PVEUMIn Sts_LoDev 0 Val_PercentComplete 0.0
Cfg PVEUMax Sts_Fail Vel Qb
BusObj 0 _lalRdep o
Val_Dribbe Cly D.D
Val_Preact D.El
Val_TaHi D.D
Val_TolLoF ™

Inp_QtyPV WT104.\al

Inp_RatePV 0

BusOh 0

WS104_0ut_RunFlow
WS104_0Out_StopFlow
WS104_Out_DribbleFlow

The CS_PDOSEWS_PA control strategy operates the same as the CS_PDOSEWS control strategy
but relies on Profibus PA input data.

For information on Profibus PA device outputs to PAl inputs, see CS_PAI_PA Sheet on

page118.

Substitute for WT104 for XT100.

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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Chapter 20

CS_PFO Sheet

FOT100_Inp_CV

FOT100_CV1_Sts_Available
FOT100_CV2_Sts_Available
FOT100_CV3_Sts_Available
FOT100_CV4_Sts_Available
FOT100_CV5_Sts_Available
FOT100_CV6_Sts_Available
FOT100_CV7_Sts_Available

FOT100_CV8_Sts_Available

Process Analog Fanout (PF0) Control Strategies

Use a PFO control strategy to send (fanout) one primary analog output signal to up to 8
secondary users or devices. Each secondary output has configurable gain, offset, and
clamping limits.

The PFO instruction receives an input CV (controlled variable) from a primary PID loop or
analog output and applies rate-of-change limiting to the input signal. This control strategy is a
base component of a PPID Split Range control strategy.

The following CS_PFO control strategy is available as a routine in the process library.
Import the control strategy as a routine in your controller project.

The PFO control strategy contains the CS_PFO Function Block sheet.

np_CV Out_CV1 — FOT100_Out_CV1
nitiaizationVa Out_CV2 [— FOT100_Out_CV2

3 [— FOT100_Out_CV3
Out_CV4 [— FOT100_Out_CV4
Out_CVS [— FOT100_Out_CV5
— FOT100_Out_CV6
V7 [— FOT100_Out_CV7
Out_CVB [>—— FOT100_Out_CV8

~
¢

- “~ -

YY VY YYYY
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176

PFO Input References

Parameter

Description

FOT100_Inp_CV

Input CV from upstream block's output (engineering units)

FOT100_CV1_Sts_Available

Initialize request from downstream block #11=set Qut_CV1to
Inp_CV1initializationVal.

FOT100_CV2_Sts_Available

Initialize request from downstream block #2 1= set Qut_CV2 to
Inp_CV2InitializationVal.

FOT100_CV3_Sts_Available

Initialize request from downstream block #3 1= set Out_CV3 to
Inp_CV3InitializationVal.

FOT100_CV4_Sts_Available

Initialize request from downstream block #4 1= set Qut_CV4 to
Inp_CVénitializationVal.

FOT100_CV5_Sts_Available

Initialize request from downstream block #5 1= set Out_CV5 to
Inp_CV5InitializationVal.

FOT100_CV6_Sts_Available

Initialize request from downstream block #6 1= set Out_CV6 to
Inp_CV6iInitializationVal.

FOT100_CV7_Sts_Available

Initialize request from downstream block #7 1= set Out_CV7 to
Inp_CV7InitializationVal.

FOT100_CV8_Sts_Available

Initialize request from downstream block #8 1= set Out_CV8 to
Inp_CV8InitializationVal.

PFO Output References

Parameter

Description

FOT100_0ut_CV1

Output to downstream block #1(out 1engineering unit).

FOT100_0ut_CV2

Output to downstream block #2 (out 2 engineering units).

FOT100_0ut_CV3

Output to downstream block #3 (out 3 engineering units).

FOT100_0ut_CV4

Output to downstream block #4 (out 4 engineering units).

FOT100_0ut_CV5

Output to downstream block #5 (out 5 engineering units).

FOT100_0ut_CV6

Output to downstream block #6 (out 6 engineering units).

FOT100_0ut_CV7

Output to downstream block #7 (out 7 engineering units).

FOT100_0ut_CV8

Output to downstream block #8 (out 8 engineering units).

PFO Configuration Considerations

Operand Type

Description

PlantPAX® control | P_ANALOG_FANOUT Instance of data structure (backing tag) required for proper operation

of instruction
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CS_PHLS Sheet

Process High or Low Selector (PHLS) Control
Strategies

The PHLS control strategy is a base component of the PPID Override control strategy. Use a
PHLS control strategy to select the highest or the lowest of as many as six incoming controlled
variables (CVs). The instruction sends the selected CV as its output and the output(s) of the
‘unselected’ PPID controller(s) are kept within Kp*Error of the active PPID controller output to
help ensure a quick response when another PPID’s output becomes the limiting output.

For example, three PID controls feed a PHLS instruction that is configured to select the lowest
of the three PID outputs as the speed reference for a drive. In normal operation, the discharge
pressure PID has control, and the other PIDs track the output of the discharge pressure loop.
When motor current exceeds its setpoint, or if suction pressure falls below its setpoint, the
limit constrained PPID takes control to help prevent motor overcurrent or pump cavitation.

Scaling of the output of this block to CVEU can be done by a downstream PAO block. This block
also supports initialization from a downstream block; the initialization is forwarded to
upstream blocks.

The CS_PHLS control strategy is available as a routine in the process library.
Import the control strategy as a routine in your controller project.

The PHLS control strategy contains the CS_PHLS Function Block sheet.

HILO100_inp_1
HILO100_hp_E1

- HILO100_Val_Inp1Prev
HILO100_Inp_PGain1 np_PGain1

HILO100_Sts_Uselnp1Prev:

HILO100_lnp_2 ) HILO100_Val_Inp2Prev
HILO100_hp_E2 )| HILO100_Sts_Uselnp2Prev
HILO100_lnp_PGain2 ) | HILO100_Val_Inp3Prev
HILO100_Inp_3 L HILO100_Sts_Uselnp3Prev
HILO100_hp_E3 — ) | HILO100_Val_Inp4Prev
HILO100_lnp_PGain3 — np_PGain3 HILO100_Sts_Uselnp4Prev
HILO100_Inp_4 — ). HILO100_Val_InpSPrev:

HILO100_hp_E4
HILO100_Inp_PGain4
HILO100_Inp_S - D
HILO100_hp_ES
HILO100_Inp_PGainS
HILO100_Inp_6
HILO100_hp_E6
HILO100_Inp_PGainb
HLO100_Inp_UseinitiaizeVal
HILO100_Inp_lnitialize Val

HILO100_Sts_UselnpSPrev
HILO100_Val_Inp6Prev
HILO100_Sts_Uselnp6Prev
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PHLS Input References

Parameter

Description

HILO100_Inp_1
HILO100_Inp-2
HILO100_Inp_3
HILO100_Inp_4
HILO100_Inp_5
HILO100_Inp_6

Each input# is a CV value.

HILO100_Inp_E1
HIL0100_Inp_E2
HIL0100_Inp_E3
HIL0100_Inp_E4
HIL0100_Inp_E5
HIL0100_Inp_E6

Loop error from primary input# (optional, used for offset calculation).

HILO100_Inp_PGain1
HIL0100_Inp_PGain2
HILO100_Inp_PGain3
HILO100_Inp_PGain4
HILO100_Inp_PGaind
HILO100_Inp_PGain6

Proportional gain from primary input# (optional, used for offset calculation).

HIL0100_Inp_UselnitializeVal  |Use an initialization value from a downstream block.

HILO100_Inp_InitializeVal

Initialization value from a downstream block.

PHLS Output References

Parameter

Description

HIL0100_Val_Inp1Prev
HIL0100_Val_Inp2Prev
HILO100_Val_Inp3Prev
HIL0100_Val_Inp4Prev
HILO100_Val_Inp5Prev
HIL0100_Val_Inp6Prev

Previous (Feedback) input value for primary input#

HIL0100_Sts_Uselnp1Prev
HIL0100_Sts_Uselnp2Prev
HIL0100_Sts_Uselnp3Prev
HILO100_Sts_Uselnp4Prev
HIL0100_Sts_Uselnp5Prev
HILO100_Sts_Uselnp6Prev

Request for primary input# to use feedback Val_Inp#Prev

PHLS Configuration Considerations

Operand

Type Description

PHLS tag

Instance of data structure (backing tag) required for
P-HIGH_LOW_SELECT proper operation of instruction
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Process Lead Lag Standby (PLLS) Control
Strategy

Use a PLLS control strategy to control of a parallel group of motors or drives. The number of
devices to control depends on the demand on the system. The group can be configured to
consist of as few as two or as many as 30 devices. The minimum demand can be set as low as
0, so that all devices are stopped at minimum demand. The maximum demand can be set as
high as the number of devices in the group.

The PLLS control strategy has two options in the process library, with these routines:

Option Routine Description
CS_PLLS_PMTR BO1_GRPMTR100_Status_Mapping Map motor status into the inputs of PLLS routine.
o Cii;::m"eﬁj and Local Tags B02_GRPMTRI100 Function Block control strategy routine for motors
. B01 CRPVTR100.Status Mapping B03_GRPMTR100_Command_ Mapping Map the commands of the PLLS out to the commands of the motor
o 802 GRPMTR100 , MT400 PMTR function block for a motor
B03_GRPMTR100_Command_Mapping
Interlocks MT401 PMTR function block for a second motor
B2 MT400
B MT401 . .
5 MT402 MT402 PMTR function block for a third motor
Permissive
CS_PLLS_PVSD BO1_GRPVSD100_Status_Mapping Map drive status into the inputs of PLLS routine
S ramtors and Local Tage B02_GRPVSD100 Function Block control strategy routine for motors
B Came100.Status Mapping B03_GPVSD100_Command_ Mapping Map the commands of the PLLS out to the commands of the drive
#0802 GRPVSD100 ) MT800 Function block for a drive
BO3_GRPVSD100_Command_Mapping
Interlocks MT801 Function block for a second drive
B0 MT800
miﬁl MT802 Function block for a third drive
Permissive

Import the PLLS as program in your controller project. The execution order of the routines is
important for the proper operation of this control strategy.

IMPORTANT  For proper operation of this control strategy:

« Inorder for PLLS to align with the states of the motors on first scan, the
motor / drive logic must be executed before this control strategy.

« The routines in this strategy must be executed in the correct order (see the
MainRoutine for your PLLS option):

1. GRPMTR100_Status_Mapping
2. GRPMTRI00
3. GRPMTR100_CommandMapping.
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CS_PLLS_PMTR Sheet The BO2GRPMTRI100 routine contains these Function Block sheets:
Sheet Description
CS_PLLS Process Lead Lag Standby instruction for group drive control

Process Permissives instruction

The Process Permissives (PPERM) instruction collects, or sums up, the permissive
Permissive conditions that let a piece of equipment energize. In most cases, permissive conditions
must be true to energize equipment. Once the equipment is energized, permissives are
ignored.

Interlock Bank 0
Interlock Bank 1 The PLLS instruction monitors bypassable and non-bypassable Interlocks that force the
Interlock Bank 2 analog output to a specific configured (safe) value or to maintain the current value
Interlock Bank 3 (configurable).

Interlock Bank 4 There are 8 interlock bank sheets; each sheet exposes 16 of the available 32 interlocks per
Interlock Bank 5 bank by default.

Interlock Bank 6 Use the sheets and interlocks that you need and delete the remainder.

Interlock Bank 7

PLLS
PamOK L GRPMTRADO -
G2 : Inp_CrwinerCrd al_Demand ;

NBPemOK Inp_PermOK Ste_Stopped

2-G2 Inp_NBPermOK Sts_Running 1
GRPMTR00_htlk_BankSts. St_IntkOK ! Inp_intlkOK Sts_Stopping [ _
GRPMTR100_Intk_BankSts. Sts_N Bintk OK : Inp_NBIntkOK Sts_lner ;
GRPMTR100_Intk_BankSts.Sts_Avaiable - Inp_Intlk&wvailable Stz Decr _
GRPNTR100_Intk_BankSts. Sts_IntlkTripinh : Inp_IntlkTripinh Sts Bypactive :
GRPMTR100_Intk_BankSts.Sts_RdyReset - Inp_RdyReset Sts_Em [ _
rdDemand Sts Hand [ _
St QoS [~
Inp_Extirh Sts_Maint [ _
Inp_Reset Sts Owvrd :
1

Ref_ Motors GRPMTR100_Motors
Bus0bj o
PLLS Input References
Parameter Description
Input connection from permissive sheet
Perm0K 1=0n permissives OK, group can start
Input connection from permissive sheet
NBPermOK 1= Non-bypassable On permissives OK, group can start
GRPMTR100_Intlk_BankSts.Sts_Intlk0OK Interlock bank status, 1= 0K to run, 0 = Stop

Interlock bank status
GRPMTR100_Intlk_BankSts.Sts_NBIntIkOK 1= Al non-bypassable interlocks OK to run

GRPMTR100_Intlk_BankSts.Sts_Available Interlock bank status, 1= Available

. Interlock bank status
GRPMTRI00-Intlk_BankSts.Sts_IntlkTripInh \9_'yieriock trip inhibit - stops group but does not raise trip alarm

Interlock bank status
GRPMTRIO0. IntlkBankSts.Sts_RdyReset 1= Alatched interlock (returned to OK) is ready to be reset
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PLLS Output References
Parameter Description
BypActive Output connection to permissive and interlock bank sheets

PLLS Configuration Considerations

Operand Type Description

PlantPAx® control |P_LEAD_LAG_STANDBY L”psgfa"t‘;gn”gfdﬁf:trsl}g;i%t#re (backing tag) required for proper
Bus component for organization control

« 0if not using organization

BusObj BUS_0BJ « Bus[x].0bj when using organization

See the Rockwell Automation Library of Process Objects
Reference Manual, publication PROCES-RM200.

P_LEAD_LAG_STANDBY_MOTOR |Reference to GRPMTR100_Motors array, used for motor status

Ref_Motors array and motor command mapping.
Permissive Sheet
PPERM
GRPMTR100_Perm )
np_Pem00 Sts_PermOK [-— PermOK
) | 0 S o z NBPermOK 1-A2
BypActive i’ Active
PPERM Input References
Parameter Description
BypActive Input connection from CS_PLLS_PMTR sheet
PPERM Output References
Parameter Description
Perm0K Overall permissive status (1= 0K to start group)
NBPermOK Non-bypassable permissive status (1= all non-bypassable permissives OK to start group)
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Interlock Bank Sheet

182

BypAdive

PINTLK

GRPMTR100_Intk 0

Input Reference to PINTLK

R R

GRPMTR100_intlk_BankSts

Parameter

Description

BypActive

Input connection from CS_PLLS_PMTR sheet

PINTLK Configuration Considerations

Operand

Type

Description

PlantPAx control

P_INTERLOCK

Instance of data structure (backing tag) required for
proper operation of instruction

Ref_IntlkBankSts

P_INTERLOCK_BANK_STATUS

Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock

Options on page 27.

Rockwell Automation Publication PROCES-RM201B-EN-P - August 2024



Chapter 22 Process Lead Lag Standby (PLLS) Control Strategy

CS_PLLS_PVSD Sheet

The BO2GRPVSD100 routine contains these Function Block sheets:

Sheet Description
CS_PLLS Process Lead Lag Standby instruction for group drive control

Process Permissives instruction

The Process Permissives (PPERM) instruction collects, or sums up, the permissive
Permissive conditions that let a piece of equipment energize. In most cases, permissive

conditions must be true to energize equipment. Once the equipment is energized,
permissives are ignored.

Interlock Bank 0
Interlock Bank 1
Interlock Bank 2
Interlock Bank 3
Interlock Bank 4
Interlock Bank 5
Interlock Bank 6
Interlock Bank 7

The PLLS instruction monitors bypassable and non-bypassable Interlocks that force
the analog output to a specific configured (safe) value or to maintain the current value
(configurable).

There are 8 interlock bank sheets; each sheet exposes 16 of the available 32 interlocks
per bank by default.

Use the sheets and interlocks that you need and delete the remainder.

PLLS

PermOK

GRPVSD100

e-lae Ino Owner:

NBPermOK

GRPVSD100_intk_BankSts.Sts_intlkOK

GRPVSD100_Intlk_BankSts.Sts_NBIntikOK

GRPVSD100_Intlk_BankSts.Sts_Available
GRPVSD100_Intlk_BankSts.Sts_intlkTripinh
GRPVSD100_intlk_BankSts.Sts_RdyReset

Obj 0

PLLS Input References
Parameter Description

Input connection from permissive sheet
PermOK 1=0n permissives 0K, group can start
NBPermoK Input connection from permissive sheet

1=Non-bypassable On permissives OK, group can start

GRPVSD100_Intlk_BankSts.Sts_IntlkOK

Interlock bank status, 1= 0K to run, 0 = Stop

GRPVSD100_Intlk_BankSts.Sts_NBIntlkOK

Interlock bank status
1= All non-bypassable interlocks OK to run

GRPVSD100_Intlk_BankSts.Sts_Available

Interlock bank status, 1= Available

GRPVSD100_Intlk_BankSts.Sts_IntlkTripInh

Interlock bank status
1= Interlock trip inhibit - stops group but does not raise trip alarm

GRPVSD100_Intlk_BankSts.Sts_RdyReset

Interlock bank status
1= Alatched interlock (returned to OK) is ready to be reset

PLLS Output References
Parameter Description
BypActive Output connection to permissive and interlock bank sheets
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PLLS Configuration Considerations

Operand Type Description

® Instance of data structure (backing tag) required for proper
PlantPAx® control  |P_LEAD_LAG_STANDBY operation of instruction

Bus component for organization control

« 0if not using organization

BusObj BUS_0BJ « Bus[x].0bj when using organization

See the Rockwell Automation Library of Process Objects
Reference Manual, publication PROCES-RM200.

Ref_Motors P_LEAD_LAG_STANDBY_MOTOR |Reference to GRPVSD100_Motors array, used for motor status
- array and motor command mapping.
Permissive Sheet
PPERM

GRPVSD100_Perm

PermOK
< ! NBPermOK 1-02
L BNt e 111 o
BypActive v
1-G2

PPERM Input References

Parameter Description

BypActive Input connection from CS_PLLS_PVSD sheet

PPERM Output References

Parameter Description

PermOK Overall permissive status (1= 0K to start group)

NBPermOK Non-bypassable permissive status (1= all non-bypassable permissives 0K to start group)
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Interlock Bank Sheet

PINTLK

GRPWVSD100_Intlk_0
Inp_Intlk00 EnableCut
Inp_Intlkd1 Sts_intlkOK
Inp_Intlkd2 Sts NBntkOK
Inp_Intlkd3 St=_Intk
Inp_Intlko4 Ste_FirstOut
Inp_IntlkS
Inp_Intlk0&
Inp_Intlk07
Inp_Intlk03
Inp_Intlk09
Inp_Intlk10
Inp_Intlk11
Inp_Intlk12
Inp_Intlk13
Inp_Intlk14
Inp_Intlk1S
Inp_lOFault

BypActive Inp_Bypé& ctive

1-G2 Inp_LatchDefeat

Inp_Resst
Cfg_BankiD

Ref_IntkBankSts GRPVSD100_Intlk_BankSts

Input Reference to PINTLK

Parameter Description

BypActive Input connection from CS_PLLS_PVSD sheet

PINTLK Configuration Considerations

Bank_0_Executed

Operand Type Description

PlantPAx control P_INTERLOCK Instance of data structure (backing tag) required for

proper operation of instruction

Ref_IntlkBankSts P_INTERLOCK_BANK_STATUS Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock

Options on page 27.
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Notes:
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Chapter 23

Process Motor (PMTR) Control Strategies

Use a PMTR control strategy to monitor and control a fixed single-speed, two-speed, or
reversing motor using a full-voltage contactor or intelligent motor controller (soft starter). The
motor can be run or jogged, including jogging reverse or jogging fast. The control strategy
uses a Device Object to interface with the hardware motor controller.

Additional features provided in this control strategy, include a Runtime and Start Counter (to
record the total run time and number of drive starts) and a Restart Inhibit (to limit the number
of starts within a specified time period to protect the motor windings from overheating).

The following PMTR control strategies are available as routines in the process library:

Motor Controller Type Control Strategy

CS_PMTR_1S_E300
CS_PMTR_1S_E300_Energy

. CS_PMTR_2S_E300

E300™ Electronic Overload Relay CS_PMTR_2S_F300_Energy
CS_PMTR_REV_E300
CS_PMTR_REV_E300_Energy

CS_PMTR_1S_SMC50
CS_PMTR_1S_SMC50_Energy

CS_PMTR_1S
CS_PMTR_1S_Hand

. CS_PMTR_2S

Basic CS_PMTR_2S_Hand
CS_PMTR_REV
CS_PMTR_REV_Hand

SMC™-50 Motor Controller

Import the appropriate control strategy as a reutine in your controller project.

Also, import the appropriate device object as a routine in your controller project. These objects
are from the Power Device Library and must be downloaded separately from the PlantPAx®
Process Library.

Each '_NRG’ object uses the Energy object to group energy parameters for the device. Use this
object with the corresponding, energy-related control strategy.

4 1L DvcObjs

<’ Parameters and Local Tags

@ MainRoutine
MT101_LD_E300
MT101_LD_E300_NRG
MT111_LD_E300
MT111_LD_E300_NRG
MT121_LD_E300
MT121_LD_E300_NRG
MT200_LD_SMC50
MT200_LD_SMC50_NRG
MT310_LD_PF755
MT310_LD_PF755_NRG
MT320_LD_PF753
MT330_LD_PF525
MT330_LD_PFx525_NRG
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Chapter 23 Process Motor (PMTR) Control Strategies
The PMTR control strategies contain these Function Block sheets:
Sheet Description
CS_PMTR Process Motor instruction
Process Permissives instruction
The Process Permissives (PPERM) instruction collects, or sums up, the permissive
Permissives 1 conditions that let a piece of equipment energize. In most cases, permissive
Permissives 2 conditions must be true to energize equipment. Once the equipment is energized,
permissives are ignored.
The Permissives 2 sheet is only in the control strategies for two-speed and reversing
motor controllers
Interlock Bank 0
Interlock Bank 1 The PMTR instruction monitors bypassable and non-bypassable Interlocks that force
Interlock Bank 2 the analog output to a specific configured (safe) value or to maintain the current value
Interlock Bank 3 (configurable).
Interlock Bank 4 There are 8 interlock bank sheets; each sheet exposes 16 of the available 32 interlocks
Interlock Bank 5 per bank by default.
Interlock Bank 6 Use the sheets and interlocks that you need and delete the remainder.
Interlock Bank 7
In the input and output reference descriptions on each sheet, [device] = PMTR instance tag.
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CS_PMTR Sheet

PMTR

MT121

MT121_Out_Run1
MT121_Out_Run2

MT121_Out_Horn il
MT121_Out_Reset MT121_RunTime
Perm10K
NBPerm10K = N
Perm20K e
NBP&mG20K

MT121_intlk_BankSts Sts J8KOK
MT121_htik_BankSts.S&_NBintlkOK
MT121_htik_BankSts.S&_Availabe

MT121_intk_BankSts.Sts_IntkTripinh
MT121_htik_BankSts.S&_RdyReset

Ref_Ctrl Set MT121_Dvc_CtriSet
Ref_Ctrl Cmd MT121_Dvc_CtriCmd
Ref_Ctrl Sts MT121_Dvc_CtriSts

0

raC_Dvc_E300_hfTable

PMTR Input References

PR

MT121_Reshh

Parameter

Description

Perm10K

Input connection from Permissives 1sheet (single speed)
1=0n permissives OK, device can turn On

NBPerm10K

Input connection from Permissives 1sheet (single speed)
1=Non-bypassable On permissives 0K, device can turn On

Perm20K

Input connection from Permissives 2 sheet (second speed or reverse)
1=0n permissives OK, device can turn On

NBPerm20K

Input connection from Permissives 2 sheet (second speed or reverse)
1= Non-bypassable On permissives OK, device can turn On

[device]_Intlk_BankSts.Sts_IntlkOK

Interlock bank status
1=0Ktorun
0=Stop

[device]_Intlk_BankSts.Sts_NBIntIkOK

Interlock bank status
1= All non-bypassable interlocks OK to run

[device]_Intlk_BankSts.Sts_Available

Interlock bank status
1= Available

[device]_Intlk_BankSts.Sts_IntlkTriplnh

Interlock bank status
1= Interlock trip inhibit - stops equipment but does not trip

[device]_Intlk_BankSts.Sts_RdyReset

Interlock bank status
1= Alatched interlock (returned to OK) is ready to be reset
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PMTR Output References
Parameter Description
[device] Out_Run Single speed 1=Start/Run Motor Reverse or Fast 0=Stop Motor (for held starter type)
Second speed or reverse
[device]_Out_Run2 1=Start/Run Motor Reverse or Fast
0=Stop Motor (for held starter type)
[device]_Out_Horn 1= Notification before commanded state change
[device]_Out_Reset 1=Reset command has been received and accepted
BypActive Output connection to permissives and interlock bank sheet
Ready Output connection to the permissive sheet
Stopped Output connection to interlock bank sheet

The Boolean OR performs a bitwise OR based on these PMTR outputs:
«  Sts_Stopped
«  Sts_Starting]
« Sts_Starting2
«  Sts_Runningl
«  Sts_Running2

The result feeds these instructions:

Instruction Description

The PRT instruction records the total run time and number of

Process Run Time and Start Counter (PRT) instances the drive starts.

The PRI instruction helps prevent the drive from starting
repeatedly within specified time periods. Continual starts or start
attempts in a short period overheat the motor windings and
damage the motor.

Process Restart Inhibit (PRI)

PMTR Configuration Considerations

Operand Type Description

Instance of data structure (backing tag)
PlantPAx control P_MOTOR_DISCRETE required for proper operation of instruction

Bus component for organization control
« 0if not using organization

: « Bus[x].0bj when using organization
Bus0bj BUS-0BJ See the Rockwell Automation Library of Process
Objects Reference Manual, publication
PROCES-RM200.

Power Discrete Automation Device Object

Settings Interface
Ref_Ctrl_Set RAC_ITF_DVC_PWRDISCRETE_SET Preconfigured in the device object ladder

routine

Power Discrete Automation Device Object

Command Interface
Ref Ctrl_Cmd RAC-ITF_DVC_PWRDISCRETE CMD Preconfigured in the device object ladder

routine

Power Discrete Automation Device Object Status

Interface
Ref_Ctrl_Sts RAC_ITF_DVC_PWRDISCRETE TS Preconfigured in the device object ladder

routine

Fault Code to Fault Description lookup table for

Ref_FaultCodeList RAC_CODEDESCRIPTION[400] },ﬁi({gﬁ}f{;ﬁgﬂt[ﬁ'{ﬁ; dovice abject adder

routine
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Permissive Sheet

PPERM
MT121_1Pem

Ready

Pemm OK
Sy rrravoralrrelrir ey s NBPerm1 0K D2

BypActive

PPERM Input References
Parameter Description
Ready

Input connection from the CS_PMTR sheet
Input connection from the CS_PMTR sheet

BypActive

PPERM Output References

Parameter

Description
PermlOK QOverall permissive status (1= 0K to energize)
Perm20K p g
NBPermI0K Non-bypassable permissive status (1= all non-bypassable permissives 0K to energize)
NBPerm20K yp p yp p 9
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Interlock Bank Sheet

PINTLK

MT121_intik_0

% 3k

BypActive
1 Stopped

ef_IntkBankSts MT121_Intk_BankSts

PINTLK Input Reference

Parameter Description

BypActive Input connection from CS_PMTR sheet
Stopped Input connection from the CS_PMTR sheet

PINTLK Configuration Considerations

Operand Type Description

Instance of data structure (backing tag) required for
PlantPAx control PINTERLOCK proper operation of instruction
Ref_IntlkBankSts P_INTERLOCK_BANK_STATUS | Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock
Options on page 27.
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Motor Controller Device

Objects
Single Speed

raC_Dvc_E300 Device

Object and
Extensions
MT101_Dvc Input implementation -
Interface E300
cop raC_Dvc_E300
Source Mod_MT101_LD_E300:I raC_Dvc_E300 MT101_Dvc
Dest MT101_Dvc_lnp Ref_Module Mod_MT101_LD_E300
Length 1 Ref_Ctrl_inf MT101_Dvc_Ctrlinf
Ref_Ctrl_Set MT101_Dvc_CtriSet
Ref_Ctrl_Cmd MT101_Dvc_Ctricmd
Ref_Ctrl_Sts MT101_Dvc_CtriSts
Inp_| MT101_Dvc_lnp
Inp_MotorFLA Mod_MT101_LD_E300:C.FLA1
S0«
Inf_Lookup raC_Dvc_E300_InfTable

Out_LogicCommand_Run_Fwd Mod_MT101_LD_E300:0.LogicDefinedPt00Data
Out_LogicCommand_Run_Rev Mod_MT101_LD_E300:0.LogicDefinedPt01Data

Out_LogicCommand_ResetFault
Val_OutputCurrent

Val_PercentThermCapacityUsed
Sts_bNotReady

Single Speed with Energy Parameters

Object and
Extensions
MT101_Energy_Dvc implementation -
Input Interface E300
CoP raC_Dvc_E300
Source Mod_MT101_LD_E300_NRG:I raC_Dvc_E300 MT101_Energy_Dvc |... —
Dest MT101_Energy_Dvc_lnp Ref_Module Mod_MT101_LD_E300_NRG
Length 1 Ref_Ctrl_Inf MT101_Energy_Dvc_Ctriinf
Ref_Ctrl_Set MT101_Energy_Dvc_CtriSet
Ref_Ctrl_Cmd MT101_Energy_Dvc_CtriCmd
Ref_Ctrl_Sts MT101_Energy_Dvc_CtriSts
Inp_| MT101_Energy_Dvc_lnp
Inp_MotorFLA Mod_MT101_LD_E300_NRG:C.FLA1
S0«
Inf_Lookup raC_Dvc_E300_InfTable

Mod_MT101_LD_E300:0.TripReset
0.0¢«
0.0¢«

2#0000_0000_0000_0000_0000_0000_0000_0000 4

raC_Dvc_E300 Device

Out_LogicCommand_Run_Fwd Mod_MT101_LD_E300_NRG:0.LogicDefinedPt00Data
Out_LogicCommand_Run_Rev Mod_MT101_LD_E300_NRG:0.LogicDefinedPt01Data

Out_LogicCommand_ResetFault
Val_OutputCurrent
Val_PercentThermCapacityUsed
Sts_bNotReady

raC_Opr_E300_Energy
raC_Opr_E300_Energy

Ref_Msg_GetAttS_DstDINT MT101_Energy_Dvc_Energy_Msg1Tag |
MT101_Energy_Dvc_Energy_Msg1Data

Ref_MsgData_DINT

2#0000_(

Mod_MT101_LD_E300_NRG:0.TripReset
0.04
0.04
0000_0000_0000_0000_0000_0000_0000 4

raC_Dvc_E300 Device
Object and
Extensions

implementation_Energ

MT101_Energy_Dvc_Energy |

Ref_Msg_GetAttS_DstReal MT101_Energy_Dvc_Energy_Msg2Tag

Ref_MsgData_REAL
Ref_MsgCtriResource
Ref_Ctrl_Inf
Inp_Ctrl_Sts
Out_EnergyBase
Out_EnergyElectical

MT101_Energy_Dvc_Energy_Msg2Data
MT101_Energy_Dvc_Energy_MsgCtrl

MT101_Energy_Dvc_Ctriinf
MT101_Energy_Dvc_CtriSts

MT101_Energy_Dvc_EnergyBase
MT101_Energy_Dvc_EnergyElectrical

Set_Sampleinterval 300«
Cmd_ResetOdometers 0«
Sts_DataAcquisitionDuration 0@

raC_Dvc_E300 Device
Object and
Extensions
implementation_State
Monitor
raC_Tec_PwrDiscreteStateMonitor
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raC_Tec_PwrDiscreteS.
Ref_Ctrl_Inf

MT101_Energy_Dvc_StateMon
MT101_Energy_Dvc_Ctriinf

Inp_Ctrl_Set MT101_Energy_Dvc_CtriSet
Inp_Ctrl_Sts MT101_Energy_Dvc_CtriSts
Inp_InhibitCfg MT101_Energy_Dvc_lnhibitCfg
O«
Val_Activations 0«
Val_CurActiveHrs 0.0«
Val_MaxActiveHrs 00«
Val_TotActiveHrs 0.0«
Val_Disconnections 0@
Val_CurConnectedHrs 0.0«
Val_MaxConnectedHrs 0.0«
Val_TotConnectedHrs 0.0«
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Two Speed

raC_Dvc_E300 Device

Object and
Extensions
MT111_Dvc Input implementation -
Interface E300
| cop | raC_Dvc_E300
Source Mod_MT111_LD_E300:1 raC_Dvc_E300 MT111_Dvc |...]
Dest MT111_Dvc_lnp Ref_Module Mod_MT111_LD_E300
Length 1 Ref_Ctrl_inf MT111_Dvc_Ctrlinf
Ref_Ctrl_Set MT111_Dvc_CtriSet
Ref_Ctrl_Cmd MT111_Dvc_CtriCmd
Ref_Ctrl_Sts MT111_Dvc_CtriSts
Inp_| MT111_Dvc_lnp
Inp_MotorFLA Mod_MT111_LD_E300:C.FLA1
S0@
Inf_Lookup raC_Dvc_E300_InfTable

Out_LogicCommand_Run_Fwd Mod_MT111_LD_E300:0.LogicDefinedPt00Data
Out_LogicCommand_Run_Rev Mod_MT111_LD_E300:0.LogicDefinedPt01Data

Out_LogicCommand_ResetFault Mod_MT111_LD_E300:0.TripReset

Val_OutputCurrent 0.0«
Val_PercentThermCapacityUsed 0.0«
Sts_bNotReady 2#0000_0000_0000_0000_0000_0000_0000_0000 4

Two Speed with Energy Parameters

raC_Dvc_E300 Device

Object and
Extensions
MT111_Energy_Dvc implementation -
Input Interface E300
|"cop | raC_Dvc_E300 |
Source Mod_MT111_LD_E300_NRG:I raC_Dvc_E300 MT111_Energy_Dvc [...|
Dest MT111_Energy_Dvc_inp Ref_Module Mod_MT111_LD_E300_NRG
Length 1 Ref_Ctrl_inf MT111_Energy_Dvc_Ctriinf
Ref_Ctrl_Set MT111_Energy_Dvc_CtriSet
Ref_Ctrl_Cmd MT111_Energy_Dvc_CtriCmd
Ref_Ctrl_Sts MT111_Energy_Dvc_CtriSts
Inp_I MT111_Energy_Dvc_inp
Inp_MotorFLA Mod_MT111_LD_E300_NRG:C.FLA1
S0@
Inf_Lookup raC_Dvc_E300_InfTable

Out_LogicCommand_Run_Fwd Mod_MT111_LD_E300_NRG:0.LogicDefinedPt00Data
Out_LogicCommand_Run_Rev Mod_MT111_LD_E300_NRG:0.LogicDefinedPt01Data

Out_LogicCommand_ResetFault Mod_MT111_LD_E300_NRG:O.TripReset

Val_OutputCurrent 0.0«
Val_PercentThermCapacityUsed 0.0«
Sts_bNotReady 2#0000_0000_0000_0000_0000_0000_0000_0000 ¢

raC_Dvc_E300 Device

Object and
Extensions
implementation_Energ
y
| raC_Opr_E300_Energy

raC_Opr_E300_Energy MT111_Energy_Dvc_Energy |....
Ref_Msg_GetAttS_DstDINT MT111_Energy_Dvc_Energy_Msg1Tag |.
Ref_MsgData_DINT MT111_Energy_Dvc_Energy_Msg1Data
Ref_Msg_GetAttS_DstReal MT111_Energy_Dvc_Energy_Msg2Tag [...|
Ref_MsgData_REAL MT111_Energy_Dvc_Energy_Msg2Data
Ref_MsgCtriResource MT111_Energy_Dvc_Energy_MsgCtrl
Ref_Ctrl_inf MT111_Energy_Dvc_Ctriinf
Inp_Ctrl_Sts MT111_Energy_Dvc_CtriSts
Out_EnergyBase MT111_Energy_Dvc_EnergyBase
Out_EnergyElectical MT111_Energy_Dvc_EnergyElectrical
Set_Sampleinterval 3004
Cmd_ResetOdometers L]
Sts_DataAcquisitionDuration 0@

raC_Dvc_E300 Device

Object and

Extensions
implementation_State

Monitor

| raC_Tec_PwrDiscreteStateMonitor
raC_Tec_PwrDiscreteS... MT111_Energy_Dvc_StateMon |

Ref_Ctrl_Inf MT111_Energy_Dvc_Ctriinf
Inp_Ctrl_Set MT111_Energy_Dvc_CtriSet
Inp_Ctrl_Sts MT111_Energy_Dvc_CtriSts
Inp_lnhibitCfg MT111_Energy_Dvc_lnhibitCfg
O«
Val_Activations L
Val_CurActiveHrs 0.0«
Val_MaxActiveHrs 0.0«
Val_TotActiveHrs 0.0«
Val_Disconnections 0@
Val_CurConnectedHrs 0.0«
Val_MaxConnectedHrs 0.0%«
Val_TotConnectedHrs 0.0«
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.
Reversing
MT121_Dvc Input
Interface
| cop ] | raC_Dvc_E300
Source Mod_MT121_LD_E300:I raC_Dvc_E300
Dest MT121_Dvc_lnp Ref_Module
Length 1 Ref_Ctrl_inf
Ref_Ctrl_Set
Ref_Ctrl_Cmd
Ref_Ctrl_Sts
Inp_|
Inp_MotorFLA
Inf_Lookup

raC_Dvc_E300 Device

Object and
Extensions
implementation -
E300
MT121_Dve
Mod_MT121_LD_E300
MT121_Dvc_Ctriinf
MT121_Dvc_CtriSet
MT121_Dvc_CtriCmd
MT121_Dvc_CtriSts
MT121_Dvc_inp
Mod_MT121_LD_E300:C.FLA1
S0«

raC_Dvc_E300_InfTable

Out_LogicCommand_Run_Fwd Mod_MT121_LD_E300:0.LogicDefinedPt00Data
Out_LogicCommand_Run_Rev Mod_MT121_LD_E300:0.LogicDefinedPt01Data

Out_LogicCommand_ResetFault
Val_OutputCurrent

Mod_MT121_LD_E300:0.TripReset
0.04

Val_PercentThermCapacityUsed 0.0«

|_Sts_bNotReady

2#0000_0000_0000_0000_0000_0000_0000_0000 ¢

Reversing with Energy Parameters

MT121_Energy_Dvc
Input Interface
| cop | | raC_Dvc_E300
Source Mod_MT121_LD_E300_NRG:I — raC_Dvc_E300

Dest MT121_Energy_Dvc_lnp Ref_Module

Length 1 Ref_Ctrl_inf
Ref_Ctrl_Set
Ref_Ctrl_Cmd
Ref_Ctrl_Sts
Inp_|
Inp_MotorFLA

Inf_Lookup

Out_LogicCommand_Run_Fwd Mod_MT121_LD_E300_NRG:0.LogicDefinedPt00Data
Out_LogicCommand_Run_Rev Mod_MT121_LD_E300_NRG:0.LogicDefinedPt01Data
Out_LogicCommand_ResetFault

Val_OutputCurrent

Val_PercentfThermCapacityUsed

Sts_bNotReady

| raC_Opr_E300_Energy
raC_Opr_E300_Energy

raC_Dvc_E300 Device
Object and
Extensions
implementation -
E300

MT121_Energy_Dvc |...| —
Mod_MT121_LD_E300_NRG
MT121_Energy_Dvc_Ctriinf
MT121_Energy_Dvc_CtriSet
MT121_Energy_Dvc_CtriCmd
MT121_Energy_Dvc_CtriSts
MT121_Energy_Dvc_lnp
Mod_MT121_LD_E300_NRG:C.FLA1

S0@
raC_Dvc_E300_InfTable

Mod_MT121_LD_E300_NRG:0.TripReset

0.0«

0.0«
2#0000_0000_0000_0000_0000_0000_0000_0000 4=

raC_Dvc_E300 Device
Object and
Extensions
implementation_Energ
y

MT121_Energy_Dvc_Energy |...|

Ref_Msg_GetAttS_DstDINT MT121_Energy_Dvc_Energy_Msg1Tag [...]

Ref_MsgData_DINT

MT121_Energy_Dvc_Energy_Msg1Data

Ref_Msg_GetAttS_DstReal MT121_Energy_Dvc_Energy_Msg2Tag [...|

Ref_MsgData_REAL
Ref_MsgCtriResource

Ref_Ctrl_Inf
Inp_Ctrl_Sts
Out_EnergyBase

Out_EnergyElectical
Set_Sampleinterval
Cmd_ResetOdometers
Sts_DataAcquisitionDuration

MT121_Energy_Dvc_Energy_Msg2Data

MT121_Energy_Dvc_Energy_MsgCtrl
MT121_Energy_Dvc_Ctriinf
MT121_Energy_Dvc_CtriSts
MT121_Energy_Dvc_EnergyBase
MT121_Energy_Dvc_EnergyElectrical

300«

O®

L]

raC_Dvc_E300 Device
Object and
Extensions
implementation_State
Monitor
| raC_Tec_PwrDiscreteStateMonitor ]
raC_Tec_PwrDiscreteS... MT121_Energy_Dvc_StateMon [...|

Ref_Ctrl_Inf MT121_Energy_Dvc_Ctriinf
Inp_Ctrl_Set MT121_Energy_Dvc_CtriSet
Inp_Ctrl_Sts MT121_Energy_Dvc_CtriSts
Inp_InhibitCfg MT121_Energy_Dvc_lnhibitCfg
L]
Val_Activations L]
Val_CurActiveHrs 0.0«
Val_MaxActiveHrs 0.0«
Val_TotActiveHrs 0.0«
Val_Disconnections O«
Val_CurConnectedHrs 0.0«
Val_MaxConnectedHrs 0.0«
Val_TotConnectedHrs 0.0«

Rockwell Automation Publication PROCES-RM201B-EN-P - August 2024 195



Chapter 23 Process Motor (PMTR) Control Strategies

Notes:
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Chapter 24

Process n-Position (PNPOS) Control Strategy

The Process n-Position Device (PNPOS) instruction controls a circular or linear discrete device.
The device can have between 2 and 30 positions. The instruction lets you select each position
with associated outputs and feedbacks.

For linear devices, the PNPOS instruction can be configured to:

» Return to Position 1on every move, approaching the target position from the ‘same side’
on each move to improve position repeatability.

« Move directly to the new position.

For circular devices, the PNPOS instruction can be configured to:

« Move only “clockwise” to increasing positions. For example, with an 8-position device, a
move from position 1to position 6 could be clockwise only (from position 1through
positions 2, 3, 4, and 5 to position 6).

» Move in whichever direction provides the shortest move. For example, with an 8-
position device, it could use the shortest path (from position 1through positions 8 and 7
to position 6).
The CS_PNPOS control strategy is available as a routine in the process library.
Import the control strategy as a routine in your controller project.

The NPOS control strategy contains these Function Block sheets:

Sheet Description
CS_PNPOS n-Position Device Add-On Instruction

Process Permissives instruction The Process Permissives (PPERM)
instruction collects, or sums up, the permissive conditions that let a piece

Permissives of equipment energize. In most cases, permissive conditions must be true
to energize equipment. Once the equipment is energized, permissives are
ignored.

Interlock Bank 0

Interlock Bank 1 The instruction monitors bypassable and non-bypassable Interlocks that

Interlock Bank 2 force the analog output to a specific configured (safe) value or to maintain

Interlock Bank 3 the current value (configurable).

Interlock Bank 4 There are § interlock bank sheets; each sheet exposes 16 of the available 32

Interlock Bank 5 interlocks per bank by default.

Interlock Bank 6 Use the sheets and interlocks that you need and delete the remainder.

Interlock Bank 7

The logic monitors as many as 30 discrete input channels and as many as
10 Fault three discrete output channels for I/0 fault input and raises an alarm on an
/0 fault.
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CS_PNPOS Sheet

198

NPO200_inp_Pos1Fdbk
NPO200_Inp_Pos2Fdbk
NPO200_Inp_Pos3Fdbk
NPO200_Inp_Pos4Fdbk
NPO200_Inp_PosSFdbk
NPO200_inp_Pos6Fdbk
NPO200_Inp_Pos7Fdbk
NPO200_Inp_Pos8Fdbk
NPO200_inp_Pos9Fdbk
NPO200_inp_Pos10Fdbk
NPO200_lnp_Pos1Fdtk
NPO200_inp_Pos12Fdbk
NPO200_inp_Pos13Fdbk
NPO200_inp_Pos14Fdbk
NPO200_Inp_Pos1SFdbk
NPO200_Inp_Pos16Fdbk
NPO200_Inp_Pos17Fdbk
NPO200_Inp_Pos18Fdbk
NPO200_Inp_Pos19Fdbk
NPO200_inp_Pos20F dbk
NPO200_Inp_Pos21Fdbk
NPO200_inp_Pos22F dbk
NPO200_Inp_Pos23Fdbk
NPO200_Inp_Pos24F dbk
NPO200_inp_Pos25F dbk
NPO200_inp_Pos26F dbk
NPO200_inp_Pos27Fdbk
NPO200_Inp_Pos28Fdbk
NPO200_Inp_Pos29F dbk
NPO200_Inp_Pos30Fdbk
I0Fault
11-K3
2-E2 NPO200_intk_BankSts. Sts_IntlkOK
NPO200_Intlk_BaniSts. &s_NBintlkOK
NPQ200_intlk_BankSts. Xs_Available
NP0200_Intlk_BankSts. &s_InfkTripinh
NPO200_Intlk_BankSts. s_RdyReset

PNPOS Input References

»lo|lo|o

PNPOS
NPO200

=}

Inp_OwnerCmd Out_Pos01Data

Inp_Pos01Fd bkData Out_Pos

Inp_Pos02

ata Out_P:

ole|e

NP0200_Out_inc
NPO200_Out_Dec
NPO200_Out_Horn

Inp_Pos0SFd bkData

Inp_Pos06Fd bkData

Inp_Pos10Fd bkData

Inp_Pos 11FdbkData
Inp_Pos12Fd bkData
Inp_Pos13Fd bkData

Inp_Pos14Fd bkData

Inp_Pos15Fd bkData

Inp_Pos 16Fd bkData

FdbkData

Inp_Pos24Fd bkData

Inp_Pos30Fd bkData
Inp_IOFault
Inp_PermOK

Inp_NBPermOK

Parameter Description

uliggg[))(;l]rlgﬁPosdebk Pasition x feedback, 1= Device is confirmed at Position x.
|OFault Input connection from 10 Faults sheet
T e e

NBPermOK Input connection from Permissives sheet

1=Non-bypassable On permissives OK, device can turn On

NP0200_Intlk_BankSts.Sts_IntlkOK

Interlock bank status
1=0Ktorun
0=Stop

NP0200_Intlk_BankSts.Sts_NBIntlkOK

Interlock bank status
1= All non-bypassable interlocks OK to run

NP0200_Intlk_BankSts.Sts_Available

Interlock bank status
1= Available

NP0200_Intlk_BankSts.Sts_IntlkTripInh

Interlock bank status
1=Interlock trip inhibit - stops equipment but does not trip

NP0200_Intlk_BankSts.Sts_RdyReset

Interlock bank status
1= Alatched interlock (returned to OK) is ready to be reset
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Process n-Position (PNPOS) Control Strategy

Permissive Sheet

BypActive

PNPOS Output References

Parameter

Description

NP0200_0ut_Horn

1=Sound audible before commanded state change

NP0200_0ut_Inc

Increment output

NP0200_0ut_Dec

Decrement output

BypActive

Output connection to permissives and interlock bank sheets

PNPOS Configuration Considerations

Operand Type Description
® Instance of data structure (backing tag) required for
PlantPAx® control P_DISCRETE_N_POSITION proper operation of instruction
Bus companent for organization control
« 0if not using organization
BusObj BUS_0BJ « Bus[x].0bj when using organization
See the Rockwell Automation Library of Process Objects
Reference Manual, publication PROCES-RM200.
PPERM
NPO200_Perm
A o PemOK
— NBPermOK 1-A5
PPERM Input References
Parameter Description
BypActive Input connection from the CS_PNPOS sheet

PPERM Output References

Parameter Description
PermOK Overall permissive status, 1= 0K to energize
NBPerm0K

Non-bypassable permissive status, 1= all non-bypassable permissives OK to energize
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Interlock Bank Sheet

PINTLK

NP0200_Intlk_0

BypActive
NP0200_intlk_BankSts
PINTLK Input Reference
Parameter Description
BypActive Input connection from the CS_PNPOS sheet

PINTLK Configuration Considerations

Operand Type Description
Instance of data structure (backing tag) required for proper
PlantPAx® control |P_INTERLOCK operation of instruction NP0100 in this example corresponds to

a linear device

Ref_IntlkBankSts |P_INTERLOCK_BANK_STATUS |Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock
Options on page 27.
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10 Faults Sheet

NPO200_p_Pos{Fak CFt 1
NRO200_inp_Pos1Fbk ModFR Dy

P00 v P2k OFL_ -y g
NRO200_inp_Pos2Fdbk MocFR i

Dy

P00 b P DL 5
NRO200_np_PosaFbk Mot < 7

Dy

NPO0vo PosdF K OFL_F- g
NRO200_np_Pos4Fabk Mot [« s

10200 i PosSra Pt - X a
" D -
NRO200_ PossFak ot - Y P 4

NPO200_p_PosBFK FE -
NRO200_inp_PossFdbk MocFt D

NPO0vo POsTFKOFL P 5
NRO200_np_PosTFbi MocFt 7

1PO200_p_PosBFabk Ot
NRO200_np_PosBFabi ModFt

D

11P0200_np_PosgFak_CrFt ~
e = o EBa
1P0200_i_PosSFati_WodFt « i) T
« 2

PO200_inpPostOFdtk Chx « - <
o D =D=
1PG200_Inp_Pos 1 b Mot « i « 1

NRO200_inp_PostFatk_Cret D
1P0200_inp_Posi1Fk_lodFt i 1>
7

NRO200_inp_Pos12Fdbk_ Cht « - «
¢ D D
'NPO200_inp_Pos12Fdtk_ModFt 4 E i

NRO20_inp_Pos1 3 »
§
NROZ00_ip_Pos 37 ot 4 Dy
D,

NRO20 P4 ot X <
NRO200_inp s 4tk Mockt D 4Py

NRO200_inp_Pos1SFAbs_ChAL 4
NRO200_inp_Pos 15Fdtk_ MadFt « i

D, 4Dy

NROZ00_np_Pos1EFats_ChAL 4T
1R0200_inp_Pos 16F bk ModFt « s

NRO20_inp P T o -
NROZ00_ip_Pos 7k ModFt 4 Dy SIS
s

o2t o osieras_coPt ) )
NRO20_inp s 8 Mokt Dy 4 Py

NPO200_Inp_Pos19Fdbk_ChFt b « -
1200, os1sFt st

NRO200_np_Pos20Fdbk_ChAL 4>
NRO200_ip_Pos20Fdb_ MadFt « s I
7

110200 np Pos2iFdtk ChRx -~ 4D
1P0200_ip Pos2IFdbk Mot < s

NPO200_inp_Pos2F dbk_ChPE - «
LTI o
60200  oszzEc ot 4 Dy

NFO200_inp_PosZ3Fdik_Cht
1P0200_inp_Pos2¥ bk Mokt

Dy
D

NPO200_inp_Pos24Fdbk_ChPt - « D
'NPO200_inp_Pos24Fdbk ModFt ul « s <
4 Dy

160200 np sz Cot_ |
PG200_ 1 Pos25Fdbk Mokt . <
4 Dy

NPO200_Inp Pos2SFatk_ChFE
1PO200_1np_Pos26F bk Mot
NFO200_p PosZIFatk Ot 1,

1P0200_inp_Pos2TFdbk Mo

NPO200_Inp_Pos2BFatk ChRx .
0 D
1P0200_Inp_Pos28Fdbk WocF « i

o200 np_PoszsFan v 4
1P0200_inp_Pos2Fdbi Mokt < s

NPO200_Inp_Pos0Fdtk ChRx - 4
11PG200_Inp_Pos3Fabi Mot < i

NPO200_Out pec_ChFt «
o e E 0 D,
1P0200_Out_Dec_WodFt « i

PGz Out e et - .
oou B &
NPO20_ 0t odet 4 Py %

4Dy

1P0200_Out_Horm_CrFt | «
1P0200_Out_Horn_WodFt - 4 Py
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Fault Input References

Parameter Description
m%%ggﬂ{lgﬁPOSXdek‘ChHt Tieback input x channel fault
NP0200_Out_Dec_ChFlt Decrease output channel fault
NP0200_0ut_Dec_ModFlt Decrease output module fault
NP0200_0ut_Inc_ChFlt Increase output channel fault
NP0200_0ut_Inc_ModFlt Increase output module fault
D4SD100_0ut_Horn_ChFIt Sound audible for output channel fault
D4SD100_0ut_Horn_ModFIt Sound audible for output module fault

Fault Output References

Parameter Description

[0Fault Output connection to CS_PNPOS sheet

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.
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Chapter 25

Process Proportional + Integral + Derivative
(PPID) Basic Control Strategies

Use this basic PPID control strategy to manipulate one Control Variable (CV) in response to an
error (the difference between the Process Variable (PV) readings and the Setpoint (SP, the
target PV) settings.

To scale the CV to align with the associated 10 module channel range or to accommodate a
fail-open (FO) valve (or air to close) use either of the following options:

+ Use abasic PPID with Analog Output control strategy

+ Insert a scalar Instruction between the PPID CV and the analog output channel
reference

PV [ g ov /W
\.123 / 13

X Field Measurement

The PPID control strategies are pre-configured to enable selectable controller actions (CV
Action, SP Action, and Loop Mode Action) based on various shed conditions (Interlock trip, CV
fail, PV fail, and SP fail).

The following PPID control strategies are available as routines in the process library:
+ CS_PPID
+  CS_PPID_HART
«  CS_PPID_EtherNetIP
+  CS_PPID_EtherNetIP_NoHB
« CS_PPID_FF
« CS_PPID_PA

Import the appropriate control strategy as a routine in your controller project.

Each PPID control strategy contains these sheets.

Sheet Description

CS_PPID PPID instruction

Interlock Bank 0

Interlock Bank 1 The PPID instruction monitors bypassablebypassable and non-bypassable Interlocks
Interlock Bank 2 that force the analog output to a specific configured (safe) value or to maintain the
Interlock Bank 3 current value (configurable).

Interlock Bank 4 There are 8 interlock bank sheets; each sheet exposes 16 of the available 32 interlocks
Interlock Bank 5 per bank by default.

Interlock Bank 6 Use the sheets and interlocks that you need and delete the remainder.

Interlock Bank 7

10 Faults The PPID instruction monitors Control Variable faults.
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CS_PPID Sheet

XT700_hp_PV
PPD

XC700

XT700_hp_PV_ModFt
XT700_hp_PV_ChFt

XIC700_CV_Out

XT700_hp_PV_Uncertain XIC700_intlk_BankSts.Sts_InkOK

XIC700_Intlk_BankSts.Sts_NBintlkOK
XC700_intlk_BankSts.Sts_Available

XIC700_intlk_BankSts.Sts_IntkTripinh

CVIOFa ult

PAl Input References

See CS_PAI Sheet on page T10 for details. Substitute XT700 for XT101

PAI Outputs to PPID Inputs

Parameter Description

Val Value for PPID Inp_PV parameter Process Variable (PVEU)

Value for PPID Inp_PVSrcQ parameter
Inp_PV source status and quality:

0= Good, live, confirmed good

1="Good, live, assumed good

2 = Good, no feedback, assumed good

8 = Test, simulated

9 = Test, loopback

10 = Test, manually entered

Src 16 = Uncertain, live, off-spec

17 = Uncertain, substituted at device

18 = Uncertain, substituted at instruction
19 = Uncertain, using last known good
20 = Uncertain, using replacement value
32 = Bad, signal failure

33 = Bad, channel fault

34 = Bad, module/communications fault
35 = Bad, invalid configuration

Value for PPID Inp_PVNotify parameter
Related PV object alarm priority and acknowledgment status:
0 = Not in alarm, acknowledged
1=Not in alarm, unacknowledged or reset required
2 = Low severity alarm, acknowledged
. 3= Low severity alarm, unacknowledged
Sts.eNotifyAll 4 = Medium severity alarm, acknowledged
5 = Medium severity alarm, unacknowledged
6 = High severity alarm, acknowledged
7= High severity alarm, unacknowledged
8 = Urgent severity alarm, acknowledged
9 = Urgent severity alarm, unacknowledged
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PPID Input References
Parameter Description
Interlock bank status
XIC700_Intlk_BankSts.Sts_IntlkOK 1=0Ktorun
0 = Stop

XIC700_Intlk_BankSts.Sts_NBIntlkOK

Interlock bank status
1= All non-bypassable interlocks OK to run

XIC700_Intlk_BankSts.Sts_Available

Interlock bank status
1= Available

XIC700_Intlk_BankSts.Sts_IntlkTriplnh

Interlock bank status
1= Interlock trip inhibit - stops equipment but does not trip

CVIOFault Input connection from 10 Faults sheet
PPID Output References
Parameter Description

Control Variable output
XIC700_Out_CV Loop CV after clamping and ramping (CVEU)
BypActive Output connection to interlock bank sheet

PPID Configuration Considerations

Operand Type

Description

PlantPAx® control P_PID

Instance of data structure (backing tag) required for proper operation of
instruction

BusObj BUS_0BJ

Bus component for organization control

« 0if not using organization

« Bus[x].0bj when using organization

See the Rockwell Automation Library of Process Objects Reference

Manual, publication PROCES-RM200.
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CS_PPID HART Sheet

PAI
6427 o
XTS00_hp_PV “ Inp_PVData Val .
0 0 500 PPD
 XTS00_Dve_Sts_eHARTDiagCodet - 5~ inp_SmartDvests valhppv D> o
XTS500_Dvc_Sts_DiagnoscActve . 5 | ine_SmartDvcDiagavaie VaLRoC o . Xs00 .
XTS00)hp_PV_ModFt , 5 |1opocFaut vaLDev > o 0.0 p_0wnercna vaLsPset D
XTS00_hp_PV_ChFRt = 5 {1np_cnarFaut VL PVEUMin - e il VaLED o
XT500_Dvc_Sts_CurrentSaturated = 5 {mp_outorspes Vel PVEUax [~ , | inp_Cascsp vLovsetn
XT500_Dvd-5fs_CurrentFixed . 5 | inp_Funccheck Out Reset > ‘ ,  p_nnerAvaiable valLcvout > XIC500_CV_Out
XT500_W@FV_Uncertain , | Inp_PVUncertain sreap— XIC500_intik_BankSts.Sts_intkOK > | Inp_inthoK Val_EPercent >
Inp_HiHiGate Sts_eNofifyAl XICS00_ntik_BankSts.Sts_NBIntkOK Inp_NBIintIkOK Val ExecTime
" inp_HiGate ss.Errf> XICS00_Intk_BankSts. Sts_A vailable ! 0 Inp_intkvaiable Out_Ownersts > °
" @ inp_LoGate Sts_HHif> © XICS00_intk_BankSts. Sts_intkTripinh 0 0 Inp_intkTripion Sts_UnackAlCount >
: Inp_LoLoGate Sts_Hi 2 = E Inp_RdyReset Sts_Casc z
, | Inp_HRoCGate ss_Lop CVIOFaut 5l Inp_CVIOFaut St_Bypass BypActive
Inp_HDevGate Sts_LoLo 10-G3 Inp_PVSrcQ Sts_Nrdyner > 204 3C4
! Inp_LoDevGate Sts_HiRoC ¢ ‘ Inp_PWNotify Sts_bSrc 2 4-C4 5C4
! Inp_OoRGate Sts_HiDev ¢ ﬂC Inp_Reset Sts_Hand ‘ 6-C4 7C4
:CC Inp_Reset Sts_LoDev z w;z Cfo_PVEUMR Sts_00S z 804 9C4
Cfg_inpRawMin Sts_Fail Cfg_PVEUMax Sts_Maint
PAH 20 10 0
Cfg_InpRawMax PSet_Ratio Sts_Ovrd
XT500_Dve 06 wzz Cfg_PVEIMin ’ XCmd_ResetAckAl Sts_Ext z
Val HARTPV > Cfg_PVEIMax Sts_ProgLocked
Val HARTSV 2 BusObj 0 st_progoperself> °
VaLHARTIV[D BusObj 0
Val_HARTQV oo
Val_HARTLoopCurrent -
Val_inpRawMinFromHART |~ —
Val_inpRawMaxFromHART ;CCV
Val_PVEUMinFromHART 1000
Val_PVEUMax FromHART =
Sts_eHARTDiagCode1 | XT500_Dvc_Sts_eHARTDiagCode!
Sts_CurrentSaturated > XTS00_Dve_Ss_CurrentSaturated
Sts_CurentFixed >— XTS00_Dve_Ss_CurrentFixed
Sts_DiagnosticAdtive [>— XT500_Dvc_882DiagnosticAdtive
scal> 102

Ref_HARTData HARTDevice_|_PAxDevice
Ref_DiagTable _HART7_DiagTable_Generic

Ref_UnitsTable _HART_EUTable_Generic

The CS_PPID HART sheet operates the same as the CS_PPID sheet but relies on HART input
data.

»  For information on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page T11.
»  Substitute for XT500 for XT100

For more information, see HART Integration on page 31.
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CS_PPID_EtherNetIP Sheet

13F Dve EH_Promassi00 FUa

XTRO_FT

EnabeOut
Ref Inp XTB0D0 Promass_1004: 11
XTE00_Promass_1004:01
XTE00_Fromass_100A:C
¥TE00 MaterData
raP_Dvg EH_Heartheat raP_Dvg EH_Flowmeer = PAI PFPID
XTE00 Dve Heartbest XTB00 Dv e
Ref SG ¥TB0D Dve HE_SerdMSG [ Enabieln

XTB30_Dv ¢ HB_SardDats
XT800 Dve HE RestMSG [
XTe00_Dvg HE_ReadData f Dag
srtteatSey _EH_Dve HES= Romas=100 _ Inp_Hearbest art

gerData XTBD0_MeterData
abis _EIP_EUTabie EH
_EP_DiagTabe_Fromass#0|

XICA00_CV_Out

w

HICE0D_Intk_BankSte Ste_InthOK
(ICEDD_inth_BankSts Sts_NEIntkOK

XICH0_Intk_BankStsSts Avaldie
XICA0_Intk_BankSts Sts_IntlTripinh

CVIOFRaut

The CS_PPID EtherNet/IP™ sheet operates the same as the CS_PPID sheet but relies on
EtherNet/IP input data.

« Forinformation on EtherNet/IP device outputs to PAl inputs, see CS_PAI_EtherNetIP
Sheet on page 113.
«  Substitute for XT600 for XT100

For more information, see EtherNet/IP Integration on page 55.
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CS_PPID_EtherNetIiP_NoHB
Sheet

raP Dwe EH Promassi00 FW3

KTEO1FT

EnabEOut
Ref_|np XTE01_Promass _100&: 11
Ref Out XTEM_Promass_ 100801
Ref Cfg XTE01_Promass_100&C
R=f MaeDats XTE01_MaterData

raP_Dwvec EH_Flbwmegr PAl PPID
XTe01 XICa0 .
XTE01_MeterData !
_BP_EUTebe EH
_HP Deglbe_Pomassi0d| XICa01_CV Out

L

£ D 0 £ 6 3| 3k e

B OOO0OS S5 555555555555

HICEDT_Inth_BankSts Sts_IntkIK
KICEDT_Inth_BankStsSts NBIntkOK

¥ICEDT_|nth_BankSts Sts_Avaisble
¥ICAD_Inth,_Bsn kSt St IntkTripinh

CVIOFaul

The CS_PPID EtherNet/IP NoHB sheet operates the same as the CS_PPID sheet but relies on
EtherNet/IP input data.

« Forinformation on EtherNet/IP device outputs to PAl inputs, see
CS_PAI_EtherNetIP_NoHB Sheet on page T15.

«  Substitute for XT601 for XT100

For more information, see EtherNet/IP Integration on page 55.
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CS_PPID_FF1 Sheet

XT800 FF_Link:M.ConnedionFauted

ra®_Dw_AP_Frlink PAl PPID
XT800_Dwve XT800 500 HCB00 120
Inp_PVData FFLink_XT800 Inp PVData Inp_PVData — Inp_Ownerzmd Val_SPSet 00
Inp_PVStatusData FFLInk_XT800_Inp_PV StatusData Inp_ModFault Inp_PV ValEfF g
Inp_LiveDaa FFLink_XT800_Inp_LiwDag 00 Inp_ChanFault Inp_CascSP ‘al_C\Set EIIEI
Val_PV i Inp_PVUncertain Inp_Innerdvailable \al_C\Out D'D HCB00_CV_Out
Sts_PVBad= Inp_HiHiGats Inp_IntlkOK Val EPercent-
St_PVUncettdn =7 Inp_HiGate : Inp_MBIntlkOK Val_ExecTime U‘”
Sts_PVGood 0 Inp_LoGate Out_Reset 2 Inp_IntlkAvailable Ou_Owner3ts 0
Sts_PVGoodCascade 0 Inp_LolLoGate Srol i Inp_IntlkTriplnh Sts_UnackAmCount 0
i 0 Inp_HiRoCGate  Sts_eNotifyall -— Inp_RayReset Sts_Cascp
0 Inp_HiDevGate Sts_Emr 0 Inp_CWOFault Sts Bypass 0 BypActive
0 Inp_LoDevGate Sts_HiHi 0 Inp_PVSrcQ Sts_MNrdylnner 512 2-C4 3C4
Inp_OoRGate Sts HiP Inp_PVNotify Sts_bStc[>") 4C45C4
Inp_Reset Sts_Lof o Inp_Reset Sts_HandP 6C4 7-C4
Cfg_InpRawMin Sts_Lolo 0 Cfg PVEUMin Sts_0oS 0 8C4 8-C4
Cfg InpRawMax Sts_HiRoC 0 Cfg PVEUMax Sts_Maint 0
Cfg_PVEUMIn Sts_HDev PSet_Ratio Sts_Owrd
Ci-J;:P'JEUI'ﬂax Sts LoDevp O 7 XCmd_ResetAckaAll s&_Bdp 0
S_ts_FaiI B 0\10100 gm - Sts_Pr-ng-jc_ka-j g
BusObj 0 a3 - SlsﬁPr-JgOcerSe[\]
s Obj

HICBO00_Intlk_BankSts. Sts_IrtlkOK

XCB00_Intlk_Banksts.Sts_NBINIKOK
HCE00_Intlk_BankSts. Sts_Available
H1C800_Indk_BankSts Sts_IrtlkTripinh

F=Y [ N

The CS_PPID_FF1 sheet operates the same as the CS_PPID sheet but relies on FOUNDATION
Fieldbus input data.

« Forinformation on Foundation Fieldbus device outputs to PAl inputs, see CS_PAI_FF
Sheet on page T17.
«  Substitute for XT500 for XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.

CS_PPID_PA Sheet

KT900_PA_Linkl1.ConnectionFaulted 0
raP_Dw_AP_PALink PA PPID
HT200 D XT900 500 HC900 20
Inp_PVData PALink_XTR00 _Inp_PVData Inp_PVData al ;U.EI Inp_OwnerCmd Val_SPSet o EI
Inp_PVStausData PALink_XT900_Inp_PVStatusData Inp_ModFault Val_inpPV D Inp_PV val Ep
Inp_LiveData PALink_XT900_Inp_LiveData 0.0 Inp_ChanFault Val RaC D.D Inp_CascSP Val_CVSet D.D
Val_PV D Inp_PVUncertain fal_Dev D. o Inp_InnerAvailable Val_CVvOut D. o HC900_CV_Cut
Sts_PVBad=— Inp_HiHiGate  Val PVEUMInG- oo Inp_IntkOK val EPercent o -
Sts_PVUncertain 0 Inp_HiGate Val_PVEUM ax 0 Val_ExecTime 0 =
Sts PVGood 0 Inp_LoGate Out_Reset 2 Ou_OwnerSts 0
Sts_PWMotLimited 0 Inp_LoloGate Srol i Sts_Un ackAImCount 0
G Inp_HiRoCGate  Sts_eNotiyAll > Inp_RayReset Sts_Casc? |
| 0 Inp_HiDevGate Sts Emr 0 Inp_CVIOFault Sts_Bypass i BypActive
Sts_PVWConstant Inp_LoDevGate Sts HiHi 0 Inp_PVSrcQl Sts_Nrdylnner> - 12 2C430C4
Inp_OoRGate Sts_Hi 0 Inp_PVMotify Sts_bSrc UD 4-C45C4
Inp_Reset Sts_Lop o Inp_Reset Sts_Hand: 6-C4 7-C4
Cfg_InpRawMin Sts_Lolo® Cfg PVEUMin Sts_OoSF o 8-C49C4
Cfg_InpRawMax Sts_HiRaC 0 CVIOFault Cfg_PVEUMax Sts_Maint 0
Cfg_PVEUMin Sts_HDevp> o o PSet_Ratio Sts_Owrd> o
Cfg PVEUMax Sts_LoDev 0 = HCmd_ResetAckAll Sts B 0
Sts_Fail Sts_ProglLocked 0
BusObj ] Sis_ProgOperSel
Bus Obj V]
HC800_Intlk_BankSts.Sts_[ntlkOK jl
HCO00_Intlk_BankSts.Sts_NBIntkOK 3
HC00 Intlk_BankSts.Sts_Available 0

KIC900_Intlk_BankSts Sts_IntlkTripinh

The CS_PPID PA sheet operates the same as the CS_PPID sheet but relies on Profibus PA input

data.
«» Forinformation on Profibus PA device outputs to PAl inputs, see CS_PAI_PA Sheet on
page T18.

«  Substitute for XT900 for XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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Interlock Bank Sheet

210

PINTLK

XIC700_intlk_0

BypActive
Ref_IntkBankSts XIC700_Intk_BankSts
PINTLK Input Reference
Parameter Description
BypActive Input connection from CS_PPID sheet

PINTLK Configuration Considerations

Operand

Type

Description

PlantPAx control

P_INTERLOCK Instance of data structure (backing tag) required for proper

operation of instruction

Ref_IntlkBankSts

P_INTERLOCK_BANK_STATUS |Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock
Options on page 27.
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10 Faults Sheet

XC700_CV_Out_ChFt
XIC700_CV_Out_ModFit

- ‘]/

CVIOFault

v,

Fault Input References
Parameter Description
Channel fault

XICxxx_0ut_CV_ChFlt 1=1/0 channel fault or failure

0=0K
Module fault
XICxxx_0Out_CV_ModFlt ~ |1=1/0 module failure or module communication status bad
0=0K
Fault Output Reference
Parameter Description
CVIOFault Output connection to CS_PPID sheet

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.
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Notes:
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Chapter 26

Process Proportional + Integral + Derivative
(PPID) with Cascade Control Strategies

Cascade control is defined as when an outer (primary) control loop’s output (CV) is used as a
setpoint (SP) to an inner (secondary) control loop. The PPID Cascade control strategy is useful
when external disturbances to the inner loop process variable are frequent, which can
eventually cause disturbances to the process variable of the outer control loop. Controlling the
disturbance at the faster acting inner loop compensates for the resulting disturbance to the
outer control loop. Also, non-linearities in the final control element can also be controlled at
the faster acting Inner loop reducing potential disturbances to the outer loop.

Primary/Outer Loop Y Field Measurement WA
N,
cv
SP
Secondary/Inner Loop X Field Measurement il @;D Cv /]sz?

The provided control strategies are pre-configured to provide the following features:

«  Bumpless transfer: when the inner control loop is not available, the outer loop output
(CV) tracks the inner loop setpoint.

« Anti-windup: when the inner loop hits a CV limit, the outer control loop output is
prevented from winding up (increasing or decreasing) beyond that limit.

Another feature pre-configured in the control strategies is the visibility of the whole cascade
control strategy status at both the outer and inner control loops. This lets you place the inner
and outer PPIDs on different operator displays, while each PPID indicates the status of the
whole strategy.
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PPID with Cascade Control
Example

In this example, the temperature of product flows through a heat exchanger where the exiting
product temperature is ultimately maintained at setpoint by modulating the flow of steam to
the heat exchanger.

A cascade loop provides better control by opening the steam valve when the steam flow drops
before the product temperature drops. To implement a cascade loop, use a PPID instruction to
control the steam valve opening based on a process variable signal from a steam flow
transmitter. This is the inner loop of the cascaded pair. A second PPID instruction (outer loop)
uses the product temperature as a process variable and sends its CV output into the setpoint
of the inner loop. In this manner, the outer temperature loop modulates the steam flow
setpoint of the inner loop. The steam flow loop is then responsible for providing the amount of
steam that is requested by the temperature loop to maintain a constant product temperature.

SP |

Aoy

315

Steam j%

TIC
313

,,,,,,,,,,,,,,,,,

An external disturbance to the outer loop (such as an increase in product flow) results in a
reduction in temperature. In this scenario, the outer loop increases its output to increase the
steam flow setpoint to bring the product temperature back to setpoint.

If an upstream disturbance reduces the steam pressure, the steam flow controller (inner loop)
reacts by opening the steam valve to maintain steam flow that mitigates any resulting
disturbance to the product temperature (outer loop).
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The following PPID Cascade control strategies (consisting of multiple routines) are available in
the process library:

Control Strategy Routines

4 4 CS_PPID_CASC
{7 Parameters and Local Tags
CS_PPID_CASC @ MainRoutine
Jg XIC760
&g XIC770

4 L CS_PPID_CASC_HART
{7 Parameters and Local Tags
CS_PPID_CASC_HART @ MainRoutine
g XIC560
g XiC570

4 5 CS_PPID_CASC_FtherNetlP
< Parameters and Local Tags
MainRoutine
CS_PPID_CASC_EtherNetIP
Interlocks
2 XIC660

£ XIC670

4 L CS_PPID_CASC_EtherNetlP_NoHB
<@ Parameters and Local Tags
& MainRoutine
CS_PPID_CASC_EtherNetIP_NoHB
Interlocks
i X1C661

B XIC671

4 L CS_PPID_CASC_FF
<» Parameters and Local Tags
MainRoutine
CS_PPID_CASC_FF FFLinkMap
Interlocks
fo X1C860
fo XIC870

4 L CS_PPID_CASC_PA
< Parameters and Local Tags
& MainRoutine
CS_PPID_CASC_PA Interlocks
PALinkMap
2 X1C960
2 X1C970

Import the routines for the appropriate control strategy in your controller project. Each
control strategy contains multiple routines; each routine contains multiple Function Block
sheets.

Each PPID Cascade control strategy contains these routines:
« Inner Loop
«  QOuter Loop
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ROUTINE Inner Loop Each routine contains these sheets

Sheet Description

PPID inner loop

XIC760 analog

XIC560 HART

XC660 EtherNet/IP™

XC661 EtherNet/IP with no heatbeat
XC860 FOUNDATION Fieldbus

XC960 Profibus PA

CS_PPID_CASC - Inner Loop

Interlock Bank 0

Interlock Bank 1 The PPID instruction monitors bypassable and non-bypassable Interlocks that
Interlock Bank 2 force the analog output to a specific configured (safe) value or to maintain the
Interlock Bank 3 current value (configurable).

Interlock Bank 4 There are 8 interlock bank sheets; each sheet exposes 16 of the available 32
Interlock Bank 5 interlocks per bank by default.

Interlock Bank 6 Use the sheets and interlocks that you need and delete the remainder.

Interlock Bank 7

0 Faults The logic monitors Control Variable faults.

CS_PPID_CASC -Inner Loop Sheet (XIC760)

XT760_hp_PV

XIC770.\al_CVOut
XT760_hp_PV_ModFit XIC760_Out_CV

XT760_hp_PV_ChFit XIC760_Intlk_BankSts.Sts_IntkOK
XC760_Intk_BankSts.Sts_NBIntikOK
XIC780_intlk_BankSts.Sts_Aailable
XT760_hp_PV_Uncertain XC760_intk_BankSts.Sts_IntTripinh
CVIOFaut
XIC770.3s_eNotify

BypActve

PAl Input References

See CS_PAI Sheet on page 110 for details.
«  Substitute XIC760 for the PV data instance of XT101

+  Substitute XT770 for the remaining instances of XT101
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PAI Outputs to PPID Inputs

Parameter  |Description

Val_InpPV Analog input value in engineering units (actual, before Substitute PV selection)
Value for PPID Cfg_PVEUMin parameter

Val_PVEUmin [PV minimum value for scaling from engineering units to %, PV at 0% (PVEU). Valid any float less
than Cfg_PVEUMax.
Value for PPID Cfg_PVEUMax parameter

Val_PVEUMax [PV maximum value for scaling from engineering units to %, PV at 100% (PVEU). Valid any float

greater than Cfg_PVEUMin.

Value for PPID Inp_PVSrc( parameter
Inp_PV source status and quality:

0 = Good, live, confirmed good
1=Good, live, assumed good

Srcl 2= Good, no feedback, assumed good
8 = Test, simulated

9 = Test, loopback

10 = Test, manually entered

16 = Uncertain, live, off-spec

17 = Uncertain, substituted at device

18 = Uncertain, substituted at instruction
19 = Uncertain, using last known good

20 = Uncertain, using replacement value
32 = Bad, signal failure

33 = Bad, channel fault

34 = Bad, module/communications fault
35 = Bad, invalid configuration

PPID Input References

Parameter

Description

XIC770.Val_CVout

Outer Loop CV after clamping and ramping (CVEU).

XIC760_Intlk_BankSts.Sts_IntlkOK

Interlock bank status 1= 0K to run 0 = Stop

XIC760_Intlk_BankSts.Sts_NBIntlkOK

Interlock bank status 1= All non-bypassable interlocks OK to run

XIC760_Intlk_BankSts.Sts_Available

Interlock bank status 1= Available

XIC760_Intlk_BankSts.Sts_IntlkTripinh

Interlock bank status 1=Interlock trip inhibit - stops equipment but does
not trip

CVIOFault

Input connection to 0 Faults sheet

XIC770.Sts_eNotify

Alarm status from outer loop:

0 = Not in alarm, acknowledged,

1=Not in alarm, unacknowledged or reset required,
2 = Low severity alarm, acknowledged,

3 = Low severity alarm, unacknowledged,

4 = Medium severity alarm, acknowledged,

5 = Medium severity alarm, unacknowledged,
6 = High severity alarm, acknowledged,

7= High severity alarm, unacknowledged,

8 = Urgent severity alarm, acknowledged,

9 = Urgent severity alarm, unacknowledged.

PPID Output References
Parameter Description
XIC760_0ut_CV Control Variable output Loop CV after clamping and ramping (CVEU)

BypActive

Output connection to interlock bank sheet

PPID Configuration Considerations

Operand Type Description
Instance of data structure (backing tag) required for proper operation of
®
PlantPAx® control |P_PID instruction
Bus component for organization control
« 0if not using organization
BusObj BUS_OBJ |- Bus[x].0bj when using organization

See the Rockwell Automation Library of Process Objects Reference Manual,
publication PROCES-RM200.
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XT560_hp_PV
XT560_Dvc_Ss_eHARiagCodel
XT560_Dvc_Sts_DiagnosticActive
XTS60hp_PV_ModFit
XTS60_hp_PV_ChFt
XT560_Dvc_Sts_CurrentSaturated
XTS60_Dvc_Ss_CurrentFixed
XTS60_heDPV_Uncertain

XTS60_Dve
Val_HARTPV
Val_HARTSV
Val_HARTTV
Val HARTQV
Val_HARTLoopCurrent
Val_inpRaviMinFromHART
Val_InpRawMaxFromHART
Val PVEUMinFromHART
Val_PVEUMaxFromHART
Sts_eHARTDiagCode1

Sts_CurrentSaturated
Sts_CurrenfFixed
Sts_DiagnosticActive
SrcQ

Ref_HARTData
Ref_DiagTable

Ref_UnitsTable

HARTDevice_|_PaxDevice
_HART7_DiagTable_Generic

_HART_EUTable_Generic

218

CS_PPID_CASC - Inner Loop HART Sheet (XIC560)

L] =
XT560

Inp_PVData Val
Inp_SmartDveSts Val_inpPV
Inp_SmartDvcDiagAvaiable Val_RoC
Inp_ModFaut Val_Dev
Inp_ChanFaut \al PVEUMin

Inp_OutOfSpec
Inp_FuncCheck

Inp_PVUncertain

=
=
1

Inp_HiHiGate
Inp_HiGate
Inp_LoGate
Inp_LoloGate
Inp_HiRoCGate
Inp_HiDevGate

Inp_LoDevGate

Inp_OoRGate

o Inp_Reset
"~ cfg_inpRawin Sts_Fail
Cfo_npRawMax
0

XTS60_Dvc_Ss_eHARDiagCodel
XT560_Dvc_Sts_CurrentSaturated
XT560_Dvc_Sts-CarrentFixed

XT560_Dvc_Sts_DiagnosticActive

1-

XIC570.\al_CVOut

XICS60_intk_BankSts.Sts_IntkOK
XICS60_intk_BankSts.Sts_NBIntkOK

XICS60_intlk_BankSts.Sts_A vaiable
XICS60_intk_BankSts.Sts_IntkTrpinh

CVIOFault

10G3

XIC570.Ss_eNotify

PPD
X560

Inp_OwnerCmd
np_PV

Inp_CascSP
Inp_innerAvailable
Inp_IntkOK
Inp_NBintkOK
Inp_intikAvalable
Inp_IntiKTripinh
Inp_RdyReset
Inp_CVIOFault
Inp_PVSrcQ
Inp_PWNotify

Inp_CascSPNotify

Cfg_CVLoLim
Cfg_CVHLLIm

PSet_SP

BusObj

Val PV

ValSP

Va_Cvset
Val_CVOut
Val_CVOuPercent
Out_Reset
Out_OwnerSts

Sts_eNotifyAl

Sts_Casc

Sts_Maint
Sts_Ovrd

Sts_Ext

Sts_Prog
Sts_Oper
Sts_ProgOperLock

0

XIC560_Out_CV/

The CS_PPID_CASC -Inner Loop HART sheet operates the same as the CS_PPID_CASC - Inner
Loop but relies on HART input data.

«  For information on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page T11.
Substitute XT560 for XT100

For more information, see HART Integration on page 3I.
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CS_PPID_CASC - Inner Loop EtherNet/IP Sheet (XIC660)

raP_Dvc EH_Pomass100_FW3

EnabieOut

XTE20 Promass 1004:11
ATB80_Promass, 1004:01
X80 Promass_1004:C
XTBE0 MeterData

raP_Dwg EH_Hearbezt 1aP_Dvg EH_Flowmeter G Al

XTE20 Dvg_Heartbeat XTE8)_Dve
o = ¥T830 Dve HE_SerdMSE
XT880_Dve_HE_SendData

XTB60 MeterData
EIF_EUTsbis EH

_EIF_Dieglbe Promassi00 HICEED Out_ CV
Tt Vs

XICETO.Nal CVOut

KIGEE0, Intk_BankSts Sts_intkOK
XICEED. Intk_BankSts Sts_NBIntkOK

XICAAD_Intk_BankSteSte Avalabe
KICEE0_Inth_BankSts St=_IntlkTrignh

CVI OFaut

XICETD.Sts_eNotiry

The CS_PPID_CASC -Inner Loop EtherNet/IP sheet operates the same as the CS_PPID_CASC -
Inner Loop but relies on EtherNet/IP input data with no heartbeat.

« Forinformation on EtherNet/IP device outputs to PAl inputs, see CS_PAI_EtherNetIP
Sheet on page 113.
»  Substitute XT660 for XT100

For more information, see EtherNet/IP Integration on page 55.
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raP Dwe EH Promass100 Fwa =

EnabECut

X181 Promass_1004: 11
KTE61_Promass_1004:01
X161 _Fromass_1004:C
¥TBE1_MeaterData

TG 1_MeteData
_BP_EUBH= EH
_BF_DegTsble Promas s

220

CS_PPID_CASC - Inner Loop EtherNet/IP NoHB Sheet (XIC661)

Qo MM

Hooo OF

— XICHE1_Out_CV

E Inp_Inth2yaibbe s

= ntlkTripinh .

= HiH E :

Sts Hif> _ -

Stz Lof> - o
Sts Ldof» _ - BypActive
Sts HiRnC[> | i 244 3-C4
Sts HiDew > . = 4.C4 5-C4
St LoDev > | = G-C4 7-C4
Sts Fllr - o 8L4 5-C4

0 0

XICET val_ CvOou e

KICBE1_inth_BankSts Sts_IntkoK
XICOE1_Intk_BankStsSts NB IRkOK F—
KICO81_Inth_BankSts Sts_Avaiable §-
KICEE_inthk _BankSt Sts InfkInpinh [
CVIOFaut

KICET1.5ts_eNob fy [

The CS_PPID_CASC -Inner Loop EtherNet/IP NoHB sheet operates the same as the
CS_PPID_CASC - Inner Loop but relies on EtherNet/IP input data with no heartbeat.

« For information on EtherNet/IP device outputs to PAl inputs, see
CS_PAI_EtherNetIP_NoHB Sheet on page T5.

+ Substitute XT661 for XT100
For more information, see EtherNet/IP Integration on page 55.
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WT870_FF_Linkl1.Conre diorFauted

raP_Dwc_AP_FFLink

XT860_Dwc
Inp_PVData FFLink_XT&60_Inp_PVData
Inp_PVStdusData FFLink_XT860_Inp_PVWStatusData
Inp_LiveData FFLink_XT860_Inp_LiveData
Val_PV
Sts_PvBad
Stz PVUncerain
Sts_PVGood
Sts_PVGoodCascade
Sts_PWNotLimited
Sts_PVLowLimited
Sts_PVHighLimited
Stz PVConstant

CS_PPID_CASC - Inner Loop FF Sheet (XIC860)

NCs70va_cvout o0l
HCEE0_Intlk_BankSts.Sts_IntlkOK 1
X C860_Intlk_BanksSts.Sts_NBIntlkOK "
HCEE0_Intlk_BankSts.Sts_Available 0
AC860_Intlk_BankSts. Sts_IntlkTriplnh
CVIOFauit
10-G3
N CB70.5ts_eNatfy 1"
PAl
XT860 -
Inp_P\Data e
Inp_ModFault Val_lnpPV a D
00 Inp_C_ha rF ault : "\f'a_l_R oC D.D
0 Inp_P'yL_lncertmn B _'@I_D-:_rv' D.D
0 Inp_HHIGde Val_PVEUMIn 1'00 0
0 Inp_HiGate Val_PVEUMax 0 =
0 Inp_LoGae Out_Reset 2
0 Inp_LolLoGate Srol 0
0 Inp_HiRoCGate Sts_eMotifyall 0
0 Inp_HiDevGde Sts_Err 0
0 Inp_LoDevGate Sts_HiHi 0
Inp_OoR Gate Stz Hi 0
Inp_Resd Sts_Lo 0
Cfg InpRawMin Sts_Lolo 0
Cfg InpRaw Max Sts_HiRoC 0
Cfg PVEUMIn Sts_HiDev 0
Cfg PVEUM ax Sts_LoDev 0
Sts_Fail
BusOh 0

PFID

A CB60
Inp_OwnerCmd
Inp_PV
Inp_CascSP
Inp_Innerqaiable
Inp_IntkOK
Inp_MBIntkOK
Inp_IntkAvail able
Inp_IntkTripinh
Inp_RdyReset
Inp_CWOFault
Inp_PVS o
Inp_PWMotif
Inp_CascSPNotiy
Inp_Reset

Cfg PVEUMIn
Cfg PVEUMax

Cfg CVlolim
Cfg CVHILm
PSet 5P

BusOh

Val_PV

Val_SP
Val_CVset
Val_CWOut
Val_CVOutPercert
Ou_Resst
Out_OwnerSts
Sts_eNotifyAl

Stz Casc

Stz Auto

Stz WindupHi

Stz Winduplo
Sts_Caschwailabe
St BypActive

Sts Em

Stz Hand

Sts 005

Sts_Maint 2

Sts_Owrd

Sts_Ex|

Stz Prog
Stz Oper

Sts_ProgOperLock

0

12.0
12.0
Qo

D_\DDDDDDDDD_\DDDDDDgg

HCBE0_Ou CV

BypAdive
2C43C4
4C4 5C4
6C4 7-C4
8C4 9-C4

The CS_PPID_CASC -Inner Loop FF sheet operates the same as the CS_PPID_CASC - Inner Loop
but relies on FOUNDATION Fieldbus input data.

« Forinformation on Foundation Fieldbus device outputs to PAl inputs, see CS_PAI_FF

Sheet on page 117.

o Substitute XT860 for XT100
For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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CS_PPID_CASC - Inner Loop PA Sheet (XIC360)

XT970_PA_Lnk: 1. Connectionrautted -

3P Dvc AP_Palink FAl FRID

FALink ¥T380_|Inp PVData
Setislate  PALnk XT90_Inp_PVStausData

 LiveData Falink_XTS®_Inp LiveData| _ .
R XICSE0_Out CV

Z

= Byphctive
i ZL43-C4
p 404 5-C4
P 6-C4 7-C4
- 2-C4 9-C4

XiCaraval Cvout  pont

KICSB0_Intk_BankSts Sts_IntkOK
KICSB0_Intk_BankSts Sts_NBIntkOK

RICH0_Inth_BankSts5ts Avaldie
¥ICSB0 _Intk_BankSts Sts_IntlkTripinh

CMOFautk

KICST0.St=_sNatfy

The CS_PPID_CASC -Inner Loop PA sheet operates the same as the CS_PPID_CASC - Inner Loop
but relies on Profibus PA input data.
» Forinformation on Profibus PA device outputs to PAl inputs, see CS_PAI_PA Sheet on
page T18.
+  Substitute XT960 for XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.

222 Rockwell Automation Publication PROCES-RM201B-EN-P - August 2024



Chapter 26 Process Proportional + Integral + Derivative (PPID) with Cascade Control Strategies

Interlock Bank Inner Loop Sheet

PINTLK
XIC760_intlk_0

BypAdive BypAct

XIC760_Intk_BankSts
PINTLK Input Reference
Parameter Description
BypActive Input connection from CS_PPID_CASC - Inner Loop sheet

PINTLK Configuration Considerations

Operand Type Description

Instance of data structure (backing tag) required for
PlantPAx control P-INTERLOCK proper operation of instruction
Ref_IntlkBankSts P_INTERLOCK_BANK_STATUS  |Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock
Options on page 27.

10 Faults Inner Loop Sheet

XC760_Out_CV_ChFit CVIOFaut
XIC760_Out_CV_ModFit 1-G3

Faults Input References

Parameter Description
XIC760_0ut_CV_ChFIt Channel fault, 1=1/0 channel fault or failure, 0 = 0K
XIC760_0ut_CV_ModFlt Module fault, 1=1/0 module failure or module communication status bad, 0 = 0K

Fault Output Reference
Parameter Description
CVIOFault Output connection to CS_PPID_CASC Inner Loop sheet

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.
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ROUTINE Outer Loop Each routine contains one sheet
Sheet Description
PPID outer loop
XIC770 analog
XIC570 HART

CS_PPID_CASC - Outer Loop XC670 EtherNet/IP
XC671 EtherNet/IP with no heatbeat
XC870 FOUNDATION Fieldbus

XC970 Profibus PA

CS_PPID_CASC-Outer Loop Sheet (XIC770)

XT770_hp_PV

XT770_hp_PV_ModFt
XT770_np_PV_ChFit

XC760.Val_SP

XIC760.Ss_WindupHi
XIC780. Sts_WinduplLo
XIC760.2s_CascAvailable

XT770_hp_PV_Uncertain

XIC760. s _eNotifyal

PAI'Input References

See CS_PAI Sheet on page 110 for details. Substitute XT770 for every instance of XT101
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PAI Outputs to PPID Inputs

Parameter |Description

Val Value for PPID Inp_PV parameter
Process Variable (PVEU)

Value for PPID Cfg_PVEUMin parameter
Val_PVEUmin |PV minimum value for scaling from engineering units to %, PV at 0% (PVEU). Valid any float less
than Cfg_PVEUMax.

Value for PPID Cfg_PVEUMax parameter
Val_PVEUMax | PV maximum value for scaling from engineering units to %, PV at 100% (PVEU). Valid any float
greater than Cfg_PVEUMin.

Value for PPID Inp_PVSrcQ parameter
Inp_PV source status and quality:

0 = Good, live, confirmed good 18 = Uncertain, substituted at instruction

1=Good, live, assumed good 19 = Uncertain, using last known good
Srcd 2 =Good, no feedback, assumed good 20 = Uncertain, using replacement value

8 = Test, simulated 32 = Bad, signal failure

9 = Test, loopback 33 = Bad, channel fault

10 = Test, manually entered 34 = Bad, module/communications fault

16 = Uncertain, live, off-spec 35 =Bad, invalid configuration

17 = Uncertain, substituted at device

Value for PPID Inp_PVNotify parameter
Related PV object alarm priority and acknowledgment status:

. 0 = Not in alarm, acknowledged 5 = Medium severity alarm, unacknowledged

Sts_eNotifyAll |1= Not in alarm, unacknowledged or reset required 6 = High severity alarm, acknowledged

2 = Low severity alarm, acknowledged 7=High severity alarm, unacknowledged

3 = Low severity alarm, unacknowledged 8 = Urgent severity alarm, acknowledged

4 = Medium severity alarm, acknowledged 9 = Urgent severity alarm, unacknowledged
PPID Input References
Parameter Description
XIC760.Inp_CVTrack Inner loop CV to track if Cfg_UseCVTrack =1or if Inp_InnerAvailable = 0 (CVEU)

XIC760.Sts_WindupHi 1=The inner loop winding up High, usually connects to Inp_WindupHi of outer loop
XIC760.Sts_WindupLo 1=The inner loop winding up Low, usually connects to Inp_WindupLo of outer loop

1=1Inner loop is available.
XIC760.Sts_CascAvailable |0 = Inner loop is not available, PPID tracks Inp_CVTrack, typically inner loop SP or
actuator position.

Mlarm status from inner loop:

0= Not in alarm, acknowledged

1=Not in alarm, unacknowledged or reset required
2 = Low severity alarm, acknowledged

3 = Low severity alarm, unacknowledged
XIC760.Sts_eNotifyAll 4= Medium severity alarm, acknowledged

5 = Medium severity alarm, unacknowledged
6 = High severity alarm, acknowledged

7 = High severity alarm, unacknowledged

8 = Urgent severity alarm, acknowledged

9 = Urgent severity alarm, unacknowledged

PPID Configuration Considerations

Operand Type Description
Instance of data structure (backing tag) required for proper operation of
PlantPAx control P_PID instruction

Bus component for organization control

« 0if not using organization

BusObj BUS_0BJ « Bus[x].0bj when using organization

See the Rockwell Automation Library of Process Objects Reference Manual,
publication PROCES-RM200.
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XTS70_np_PV
XT570_Dvc_Ss_eHARTDiagCodel
XTST0_Dvc_Sts_[BagnosticActive
XTS70_np_PJ_ModFit
XTS70_hp_PV_ChFi
XT570_Dvc_Sts_CurrentSaturated
XT570_Dvd-Bs_CurrentFixed
XTS70_hp_PV_Uncertain

BsH

XT570_Dwe

Val_HARTPV
Val_HARTSW

Val HARTTV

Val HARTQW
Val_HARTLoopCurrent
Val_inpRawMinFromHART
“al_lnpRawaxFromHART
Val PVEUMinFromHART
Val PVEUMaxFromHART
St=_eHARTDiagCode1
Sts_CurrentSaturated
Sts_CurrenfFixed

Sts_Dia gnosticActive

Src

Ref HARTDats  HARTDevice_| PAxDevice

Ref_DiagTable _HART7_DiagTable_Generic

Ref_UnitsTable _HART_EUTable_Generic

226

40
40
40
40
00
40
200
0.0
100.0

ala|la

]

CS_PPID_CASC - Outer Loop HART Sheet (XIC570)

PAl PPD
XI=70 XICST0
500 0
5 Inp_PVData Val 35 Inp_OwnerCmd Val_Pv
Inp_SmartDvcSts Val_InpPv Inp_PV Val_SP
g Inp_SmartDvcDiagAvaiable \al_RoC 04 Inp_CascSP Val_CvSet
0 0.0 120 80.0
0 Inp_ModFaut Val Dev e XIC560.\al_SP 5 B Inp_CWTrack Val_ CvOut
a Inp_ChanF autt “al_PVEUMin 1000 XICS60. §s_WindupHi 7 P Inp_WindupHi ‘Val CVOutPercent
Inp_OuwtOfSpec Val_PVEUMax XICE6D. St_Winduplo Inp_WindupL o Out_Reset
¢ Inp_FuncCheck Out Resst E XIC560. 9s_CascAvailable g g Inp_InnerAvailable Out_OwnerSts
) Inp_PVUncertain Src - | Inp_IntlkOK Sts_eNofifyAll
: Inp_HiHiGate Ste_eMotifyAll E ; Inp_NBintlkOK Sts_Casc
4 Inp_HiGate Sts_Err 0 o Inp_IntlkAvail able Sts_Auto
Inp_LoGate Sts_HiHi Inp_IntlkTripinh Sts_BypActive
: Inp_LoLoGate Sts_Hi g 2 Inp_RdyReset Ste_Err
i Inp_HiRnCGate Sts_Lo . E Inp_CV10Fautt Sts_Hand
: Inp_HiDevGate Sts_Lolo E ; Inp_PVSrcQ Sts_0oS
4 Inp_LoDevGate Sts_HiRoC 0 2 0 Inp_PWNofify Sts_Maint
Inp_OoRGate Sts HiDev XICS60. Ss_eNotifyall Inp_CWNdtify Sts_Owrd
‘cc Inp_Reset Sts_L oDev E CGC Inp_Reset Sts Ext
oo CfatneRaviin Sts_Fail 505 Cla_PVEWin Sts_Prog
0.0 Cfg_InpRawMax 290 Cfg_PVEUMax Sts_Oper
T Cfg_PVEUMN PSet SP Sts ProgOper_ock
Cfa_PVEUMax BusObj 0
BusObj 0

XT570_Dvc_Ss_eHARTDiagCodel

XT570_Dve_Sts_CurrentSaturated

XT570_Dvc_Sté-ChrrentFiced

XTS5T0_Dvc_Sts_DiagnosticActive
1-C2

The CS_PPID_CASC - Outer Loop HART sheet operates the same as the CS_PPID_CASC - Outer
Loop sheet but relies on HART input data.

»  For information on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page T11.
+  Substitute XT570 for XT100

For more information, see HART Integration on page 3I.
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CS_PPID_CASC - Outer Loop EtherNet/IP Sheet (XIC670)

XICHeD.val 5P

raP_Dvc EH_Promass100 FW3 XICHE0.5ts_WindupHi
XIGA60.5ts_WindupLo

XIC8e0.5ts_CascAvabble

XTETO_FT
MICEE0.5t=_eNofiyhll

raP_Dwc_EH Heartbest raP_D'wec EH_Flowmeter
XTET0 Dvc Heartbest
ef e XTET0_Dvg HB_SendMSG [
KTET0 Dve HB_SendDats
XTE70 Dv o HB_ReadMSG [
XTET0_Dvc HB_ReadData

XTETD MeterDats
_EIF_EUTshbie EH
_BIP_Diaglabe_Promassi00 .

The CS_PPID_CASC - Outer Loop EtherNet/IP sheet operates the same as the CS_PPID_CASC -
Outer Loop sheet but relies on EtherNet/IP input data.
For information on EtherNet/IP device outputs to PAl inputs, see CS_PAI_EtherNetIP

Sheet on page 113.
«  Substitute XT670 for XT100

For more information, see EtherNet/IP Integration on page 55.
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raP_Dw_EH_Promass100_F#W3

CS_PPID_CASC - Outer Loop EtherNet/IP NoHB Sheet (XIC671)

XTET1FT ACeiva_sP_ -0
EnableCut 1 NCAEE1. Sts_mnmpl-h ]
Ref_Inp XTB71_Promass_100411 ACE61.5ts Winduplo P
Ref_Out XT 67 1_Promass_100401 SRS e
Ref_Cfg XT671_Pomass_100AC WCEE1. Sts_eNatryal T "
Ref_MeterData XTE71_MeterData
PA - PFPID -
raP_Dwvc_EH_Flowmeter
KT671 50 HCET1 =0
XT&71_Dwe Inp_PVData al : Inp_OwrerCmd \al_PVv :
Emableln Inp_ModFaut val_inpPvp 1.0 Inp_PV warsep 20
Ref_MeterData KTE71_MeterD ata Inp_ChanFault Val_RoC 00 Inp_CascSP Val_CWSet SJ. 0
Fef ELITable _EIP_EUTable EH Inp_OutOfSpec Val_Dev 00 Inp_CVTrack Val_CWOut 6 Ga 6667
Ref_DiagTable _EIP_DiagTable_Promass100 00 Inp_FuncCheck  Val_PVELUMin 000 Inp_WindupHi Val_CVOutPercent 0
Inp_HearbeatAler Val_Tot1 D-D Inp_MaintReqd ‘Val_PVEUMax 0 : Ou_Reset R42332RT2
Val_Tot2 D-D Inp_HiHi Gate Ou_Resat 5 Inp_Innerfai able Out_OwnerSts 0 i
Val_Tot3[> Inp_HiGate Sre Inp_IntkOK Sts_eMatifydl
Val_MassFlow gg Inp_LoGate  Sts_sNatifyal g Inp_NBINtIkOK Sts_Casc g
Val_VolFlow D-D Inp_LoloGate Sts Em 0 Inp_IntkAvailable Sts_Auto 0
Val_CofiolFlow U-EI Inp_HiRoC Gate Sts_ HiHi 0 Inp_IntkTriplrh Sts_BypActive 0
Val_Density U.EI Inp_HiDevGate Sts H 0 Inp_RdyReset Sts Em 0
Val_RefD ensity ,h o Inp_LoDevGate Sts_Lo 0 Inp_CVIOFault Sts_Hand 0
Val_Temp E D Inp_DoRGate Sts_Lolo 0 Inp_PVSmoll Sts_0o0S 0
Val Cond D Inp_Reset Sts_HiRoC 0 Inp_PWMotify Sts_Maint 0
Sts_eDiagCode 0 Cfg InpRawMin Sts_HiDew 0 Inp_CWMoify Sts Owrd 0
Sts_HeartbeatAlert 1 Cfg InpRawMax Sts_LoDev 0 Inp_Reset Sts Ext 0
Sts_|OFault 1 Cfg PVEUMIn Sts_Fail Cfg PYEUMIn Sts_Prog 1
Sts_DiagFail 0 Cfg PVEUMax Cfg PYEUMax 5Sts_Oper 0
Sts_DiagOutOfSpec i BusOh 0 PSet_ SP 5Sts_ProgOperlock
Stz_DiagFuncCheck 0 BusO b ]

St=_DiagMaintReqd

The CS_PPID_CASC - Outer Loop EtherNet/IP NoHB sheet operates the same as the
CS_PPID_CASC - Outer Loop sheet but relies on EtherNet/IP input data with no heartbeat.

« Forinformation on EtherNet/IP device outputs to PAl inputs, see
CS_PAI_EtherNetIP_NoHB Sheet on page T1b.

o Substitute XT671 for XT100

For more information, see EtherNet/IP Integration on page 55.
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XTET0_FF_Link:1.ConreciionFauked

raP_Dwvc_AP_FFLink

KT870_Dwve
Inp_PVData FFLnk_XT8F 0 _Inp_PVData
Inp_PVStatusData FELink_XT870_Inp PWSkiusData
Inp_LiveData FFLink_XT&870_Inp_LiveData
Val_PV
Sts_PVBad
Sts_PVUncertain
Sts_PVGood
Sts PVGoodCascade
Sts_PVNotLimited
Sts_PVLowLimited
Sts_PVHighLimited
Sts_PVConstant

0.0

oo oo o oo|o

CS_PPID_CASC - Outer Loop FF Sheet (XIC870)

Xcesova_sP 0
MICBE0. 5tz _WindupHi 1
XCB50.Sts Winduplo |
MC8A0. 5t _Caschvakble
0

X C860. 5ts_e MotiyAl

PAl
KT870 -
Inp_PVData al ;gg
Inp_ModFault Val_InpPY a D
Inp_ChanFault Val_RaC D. 0
Inp_PVUncertain Val_Dev D. 0
Inp_HiHi Gate \al_PVEUMin 1'00 o
Inp_HiGate Val_PVEUMax 0
Inp_LoGate Out_Resetl _
Inp_LoLoGate Sre0) E
Inp_HiRoC Gate Sts_eMotifyall 0
Inp_HiDewGate Sts Em 0
Inp_LoDevGate Sts_HiHi 0
Inp_OoRGate Sts_Hi 0
Inp_Reset Sts_ Lo 0
Cfg_InpRawMin Sts_Lolo 0
Cfg_InpRawMax Sts HRoC 0
Cfg_PVEUMIn Sts_HiDev 0
Cfg_ PVEUMax Sts_LoDev 0
Sts_Fail
BusObj 0

FFID

MCET0
Inp_QwnerCmd
Inp_PV
Inp_CascsSP

_WindupLo
Inp_Innerfvailable
Inp_IntlkOK
Inp_NBIntlkOK
Inp_IntlkAvailable
Inp_IntlkTripinh
Inp_RdyReset
Inp_C\WIOFault
Inp_PVWSrcQl
Inp_PWNotify
Inp_C\WMofify
Inp_Reset
Cfg_PVEUMin
Cfg_PVEUMax
PSet SP
Bus Obj

\al_PV

\al_SP
Val_C\set
Val_C\VOut
Val_CVOutPercent
Out_ Reset
Out_Ownersts
Sts_eMofifyall
Sts_Casc
Sts_Auto
Sts_Bypéctve
Sts_Err
Sts_Hand
Sts_0oS
Sts_Maint
Sts_Owrd
Sts_Ext
Sts_Prog
Sts_Oper
Sts_ProgOper_ock
0

[y

(=N - N=N=N=N=N=N=l=l=== T =]

P
[\~
2]
5]
5]
o
=]
%]

The CS_PPID_CASC - Outer Loop FF sheet operates the same as the CS_PPID_CASC - Outer Loop

sheet but relies on FOUNDATION Feildbus input data.

« Forinformation on Foundation Fieldbus device outputs to PAl inputs, see CS_PAI_FF

Sheet on page T17.
o Substitute XT870 for XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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KT970_PA_Lin kN ConnectionFaulted

raP_Dhw_AP_PALink

XT970_Dwve
Inp_PVData PALink_XT970_Inp PVDaa
Inp_PVStatusData PALink_XT970_Inp_PVStdusDda
Inp_LiveD ata PALink_XT970 _Inp LiveData
Val_PV
Sts_PVBad
Sts_PVUnceran
Sts_PVGood
Sts_PVNotLimited
Sts P Limited
Sts_PVHighLimited
Sts_PVConstant

230

CS_PPID_CASC - Outer Loop PA Sheet (XIC970)

ACHQval_SP 112
HC960.Sts_WindupHi |
HCH0.Sts Winduplo |

HC960.5ts_Casciwvailable

NCE0.Sts_eNotiAll 1+

PAl PFID
XT970 e ACY70 250
Inp_PVData Val 200 Inp_OwnerCmd fal_PV éa' a
L LA s e
Inp_PVUncetain  \al_Devp oo Inp_C\VTrack val cvoutp 200
Inp_HHiGae  Val PVEUMinp- " Inp_WindupHi  Val_CVOutPercent - "o 00
Inp_HiGate  Val_PVEUMax 020 Inp_WindupLo Ot Reset & o
Inp_LoGae Out Resetp Inp_InnerAvailable Out_Owner3ts e
Inp_LolLoGate Sra : Inp_IntlkOK Sts_eMofifyall 0
Inp_HiRoCGate Sts_eNoatifyAll 0 Inp_MNBIntlkOK Sts_Casc 0
Inp_HiDevGae Sts_Emr Inp_IntlkAvailable Sts_Auto
Inp_LoDevGate Sts_HiHi E Inp_IntlkTriplnh Sts_BypActive g
Inp_OoR Gate Sts_ Hi[F - Inp_RdyReset Sts_Err
Inp_Res e Sts_Lo :J' Inp_C\VIDFault Sts_Hand g
Cfg InpRawMin Sts_lolo 0 i Sts_0o3 0
Cfg InpRawMax Sts_HiRoC 0 | fy Sts_Maint 0
Cfg PYEUMin Sts_HiDev > Inp_CWNoffy Sts_Cwrd 0
Cfg PYEUM ax Sts_loDevE - Inp_Reset Sts_Ext
Sts_Fail> © Cfg PVEUMin Sts_Prog ﬁ'
BusOh 0 Cfg_PVEUMax Sts_Operp
PSet SP Sts_ProgOperLock
Bus Obj 0

The CS_PPID_CASC - Outer Loop PA sheet operates the same as the CS_PPID_CASC - Outer Loop

sheet but relies on Profibus PA input data.

« Forinformation on Profibus PA device outputs to PAl inputs, see CS_PAI_PA Sheet on

page118.

«  Substitute XT970 for XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.

10 Faults Outer Loop Sheet

XK760_0ut_CV._ChFt
XIC760_0ut_CV_ModFit

Faults Input References

CVIOFaut

Parameter

Description

XICxxx_0ut_CV_ChFIt

Channel fault, 1=1/0 channel fault or failure, 0 = 0K

XICxxx_0ut_CV_ModFlt

Module fault, 1=1/0 module failure or module communication status bad, 0 = 0K

Fault Output Reference
Parameter Description
CVIOFault Output connection to CS_PPID_CASC Outer Loop sheet

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.
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PPID Feedforward Example

Process Proportional + Integral + Derivative
(PPID) Feedforward Control Strategies

Use the PPID Feedforward control strategy when feedback control (PPID control strategy)
alone is not adequate to maintain the process variable at the setpoint. Rather than rely on
feedback to make corrective changes to a process only after some load change has driven the
process variable away from setpoint, control schemes with feedforward monitor the relevant
load(s) and use that information to preemptively make stabilizing changes to the final control
element such that the process variable will not be affected.

To scale the CV to align with the associated |0 module channel range or to accommodate a
fail-open (FO) valve (or air to close) use either of the following options:

« Use a basic PPID with Analog Output control strategy

 Insert a scalar instruction between the PPID CV and the analog output channel
reference

The PPID Feedforward control strategies are pre-configured to enable controller actions (CV
Action, SP Action and Loop Mode Action) based on various shed conditions (Interlock trip, CV
fail, PV fail, and SP fail).

. PV I 0 Cv
X Field Measurement
Feedforward Model —r

Consider a control system that manipulates steam flow to a heat exchanger to maintain the
discharge temperature of the product at a constant setpoint value. The outlet temperature
suffers temporary deviations from setpoint if load conditions change. The feedback control
system can eventually bring the exiting product’s temperature back to setpoint, but it cannot
begin corrective action until after a load has driven the product temperature away from the
setpoint. To improve control, build both feedforward action and feedback action into the
design. The feedforward action lets the control system take corrective action in response to
load changes before the process variable is affected.

In this example, the dominant load in the system is product flow rate. Adapting this control
system to include feedforward requires installing a product flow transmitter that is
characterized to provide feedforward action to the PID controller maintaining temperature.
With feedforward control action in place, the steam flow rate immediately changes with
product flow rate, preemptively compensating for the increased or decreased heat demand of
the product.
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The feedforward component of the strategy directly affects the steam valve position in
response to product flow. However, the temperature response to the manipulation of the PPID
output generally includes a process lag. To overcome the process lag, the feedforward model
typically includes a lead function.

,,,,,,,,,,,,,,,,,,,,,,,,,,

F(x) * Lead PV |
AN FEYTICY o, |
\721/ 729 |
| cv |
Steam ‘ 3
FI |
721 §
Product } /\/ —

When the product flow rate to this heat exchanger suddenly increases, the lead function adds
a surge to the feedforward signal, quickly opening the steam valve sending a surge of steam to
the exchanger to help overcome the process response lag. The feedforward action is not
perfect with this lead function added, but it is substantially improved.

The following PPID control strategies are available as routines in the process library:
« CS_PPID_FF
»  CS_PPID_FF_HART
+  CS_PPID_FF_EtherNetIP
+  CS_PPID_FF_EtherNetIP_NoHB
« CS_PPID_FF_FF
+ CS_PPID_FF_PA

Import the appropriate control strategy as a routine in your controller project.

Each PPID Feedforward control strategy contains these sheets:

Sheet Description

CS_PPID_FF PPID instruction

Interlock Bank 0

Interlock Bank 1 The PPID instruction monitors bypassable and non-bypassable Interlocks that force
Interlock Bank 2 the analog output to a specific configured (safe) value or to maintain the current value
Interlock Bank 3 (configurable).

Interlock Bank 4 There are 8 interlock bank sheets; each sheet exposes 16 of the available 32 interlocks
Interlock Bank 5 per bank by default.

Interlock Bank 6 Use the sheets and interlocks that you need and delete the remainder.

Interlock Bank 7

10 Faults The logic monitors Control Variable faults.

232 Rockwell Automation Publication PROCES-RM201B-EN-P - August 2024



Chapter 27 Process Proportional + Integral + Derivative (PPID) Feedforward Control Strategies

CS_PPID_FF Sheet

FGEN LDLG
XIC750_FGEN XIC7S0_LDLG
XIC7S0_FGEN_in e e out - ~lin out
Xt XC7S0.X
Y1 XC750Y
x2 7
5 5 A PD
XTT50_hp_PV [ - val
N veSts Val_inpPv [~ Inp_PV .
| Inp_SmartDvcDiagAvalable ValRoC > Inp_CascsP eth K
XT750_hp_PV_ModFit —¢ Inp_ModFaut VaLDev [ ~{inp_FF Val_ovout — ~~ Xxc750_cv_out
XT750_hp_PV_ChFt — Inp_ChanFaut Val_PVEUMn T:u" . , ©|Inp_meravaiabie Out ResetP>
@ Inp_FuncCheck Val_PVEUMax ‘C” XC750_intk_BankSts Sts_ntkOK . ;o Out OwrnerSts >
" | Inp_MaintRecd Out Reset XIC750_intk_BankSts.Sts_NBItkOK Sts_Casc
0 2 1 1
XT750_hp_PV_Uncertain Inp_PVUncertain sre P XIC750_intk_BankSts.Sts_Aailable Sts_Aut
1 0
,  inp_HiiGate Sts_efotityAl >— XIC750_intk_BankSts.Sts_intTripinh Sts_BypActive
Inp_HiGate Sts BT[> . Ss_Err
1 - - 0 7 0 -
Inp_LoGate Sts_HHi CVIOFautt Sts_Hand
1 0 2
Sts_Hi . 10-G3 Inp_PVSrcQ Sts_00S
1 0
. Sts LoD —C]Inp_PVNoffy Sts_Maint
. ss_Lolo c  |Inp_Reset .
Sts_HiRoC Sts.Ext>
1 0 100 0
. Sts_HDev [> Sts Progl>
N Sts_LoDev E = Sts_Oper[>
Sts_Fai ] ctg_CVPwrUp Sts_ProgOperLock[>
(| pset_sP
BusObj 0
0

PAl Input References

See CS_PAI Sheet on page T10 for details.
«  Substitute XIC750 for the PV data instance of XT101
+  Substitute XT750 for the remaining instances of XT101
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PAI Outputs to PPID Inputs
Parameter |Description
Val Value for PPID Inp_PV parameter Process Variable (PVEU)
Val_PVEUmin Value for PPID Cfg_PVEUMin parameter PV minimum value for scaling from engineering units to
- %, PV at 0% (PVEU). Valid any float less than Cfg_PVEUMax.
Val_PVEUMax Value for PPID Cfg_PVEUMax parameter PV maximum value for scaling from engineering units to
- %, PV at 100% (PVEU). Valid any float greater than Cfg_PVEUMin.
Value for PPID Inp_PVSrc( parameter
Inp_PV source status and quality:
0 = Good, live, confirmed good 18 = Uncertain, substituted at instruction
1=Good, live, assumed good 19 = Uncertain, using last known good
Srel 2 = Good, no feedback, assumed good 20 = Uncertain, using replacement value
8 = Test, simulated 32 = Bad, signal failure
9 = Test, loopback 33 =Bad, channel fault
10 = Test, manually entered 34 = Bad, module/communications fault
16 = Uncertain, live, off-spec 35 = Bad, invalid configuration
17 = Uncertain, substituted at device
Value for PPID Inp_PVNotify parameter
Related PV object alarm priority and acknowledgment status
. 0 = Not in alarm, acknowledged 5 = Medium severity alarm, unacknowledged
Sts_eNotifyAll |1= Not in alarm, unacknowledged or reset required 6 = High severity alarm, acknowledged
2 = Low severity alarm, acknowledged 7=High severity alarm, unacknowledged
3 = Low severity alarm, unacknowledged 8 = Urgent severity alarm, acknowledged
4 = Medium severity alarm, acknowledged 9 = Urgent severity alarm, unacknowledged
PPID Input References
Parameter Description
XICT50_FGEN_In FeedForward term (CVEU). Valid any float between -(Cfg_CVEUMax-
- Cfg_CVEUMin) and (Cfg_CVEUMax-Cfg_CVEUMin). Default is 0.0.
XIC750_Intlk_BankSts.Sts_IntlkOK | Interlock bank status, 1= 0K to run, 0 = Stop
XIC750_Intlk_BankSts.Sts_NBIntlkOK |Interlock bank status, 1= All non-bypassable interlocks OK to run
XIC750_Intlk_BankSts.Sts_Available |Interlock bank status, 1= Available
XIC750_Intlk_BankSts.Sts_ Interlock bank status,
IntlkTripInh 1= Interlock trip inhibit - stops equipment but does not trip
CVIOFault Input connection from 10 Faults sheet
Loop SP on power-up (PVEU) used when Cfg_PwrUpLM is not 0. The value is
XIC750_SPPwrUp clamped to the SP range (Cfg_SPLoLim, Cfg_SPHiLim).
Valid any float between Cfg_PVEUMin and Cfg_PVEUMax.
Loop CV on power-up (CVEU) used( when Cfg_PwrUpLM is r;ot 0. Value can be
clamped to the configured limits (Cfg_CVLoLim, CfgHiLim) in cascade or
XIC750_CWPwrUp auto, and in manual if so configured.
Valid any float between Cfg_CVEUMin and Cfg_CVEUMax.
XIC750_PSet_SP Program setting for SP, loop mode Auto (PVEU). Valid any float. Default is 0.0.
PPID Output References
Parameter Description
XIC750_CV_Out Control Variable output Loop CV after clamping and ramping (CVEU)
BypActive Output connection to interlock bank sheet
PPID Configuration Considerations
Operand Type Description
PlantPAx® control |P_PID Instance of data structure (backing tag) required for proper operation of instruction
Bus component for organization control
« 0if not using organization
BusObj BUS_0BJ |- Bus[x].0bj when using organization
See the Rockwell Automation Library of Process Objects Reference Manual,
publication PROCES-RM200.
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CS_PPID_FF HART Sheet

160.03027  160.03027

XICS50_FGEN_In

XTSS50_hp_PV
XT550_Dvc_Sts_eHARTDiagCode!
XT550_Dvc_Sts_DiagnosticActive
XT550_hp_PV_ModFit
XTSS0_hp_PV_ChFt
XT550_Dvc_Sts_CurrentSaturated
XT550_Dvd-Sis_CurrentFixed
XTS50_hp_PV_Uncertain

PAH

XTS50_Dve
Val_HARTPV
Val_HARTSV
Val_HARTTV
Val HARTQV

Val_HARTLoopCurrent
Val_inpRav/MinFromHART
Val_inpRaviMaxFromHART

Val PVEUMinFromHART
Val_PVEUMaxFromHART

Sts_eHARTDiagCode1

Sts_CurrentSaturated

Sts_CurrenfFixed

Sts_Dia gnosticActive

SrcQ

Ref_HARTData HARTDevice_|_RAxDevice
Ref_DiagTable _HART7_DiagTable_Generic

Ref_UnitsTable _HART_EUTable_Generic

FGEN LoLG
XIC550_FGEN XIC550_LDLG
5997132 599713 9971382
In Out In Out
X1 XCSS0.X
1 XCSS0Y
x2 ?
- = PAl = PPD
XT550 XIC550

40 500 0 54
: —¢] Inp_PVData walp Inp_OwnerCmd vaPvp
-c —] Inp_SmartDveSts Val_npPv [~ Inp_PV Val_SP ::
- — ] Inp_SmartDvcDiagAvaiable ValRoC [ Inp_CascSP Val_CvSet h i
- — Inp_ModFaut ValDev > Inp_FF \al_CvOut VC" ~ XCs50_CV_out
; — Inp_ChanFaut Val_PVEUMn ::ﬁ - Inp_lnnerAvaiable Out_Reset
, — ] Inp_FuncCheck Val_PVEUMaK [>—— XC550_intk_BankSts.Sts_in#kOK Inp_lntIkOK Out_OwnerSts
— — (| Inp_MaintReqd Out Reset[> _ XICSS0_intk_BankSts.Sts_NBintikOK Inp_NBInthOK Sts_Casc
- ‘ Inp_PVUncertain Sre [ XICS50_intk_BankSts.Sts_Aailable Inp_intikAvailable Sts_Auto

, ) np_HiriGate Sts_eNotifyAll — XIC550_Intlk_BankSts.Sts_IntKTripinh Inp_IntiTripinh Sts_BypActive

, | np_tiGate Sts BT Inp_RdyReset Sis_Err

,  np_LoGate Sts_HHIP> CVIOFaut Inp_CVIOFaut Sts_Hand

. Inp_LoLoGate Sts Hif> 10-G3 Inp_PVSrcQ Sts_00S

Inp_HiRoCGate Sts o[> Inp_PVNoffy Sts_Maint

1 0

, | np_tiDevGate ss_Lolo[> Inp_Reset Sts_Ovrd
40 , | inp_LoDevGate Sts_HRC [ _ Cfg_PVEUMin Sts_Ext
40 ] Inp_OcRGate Sts_HiDev [ _ Cfg_PVEUMax Sts_Prog
40 . €l Inp_Reset Sts_LoDev [ _ Cfg_SPPwrUp Sts_Oper
40 ——] Cfg_inpRawMin Sts_Fail [ Cfg_CVPwrUp Sts_ProgOperock
00 ACC Cfg_InpRawiMax PSet_SP
40 1900 Co_PVEUMD BusObi °
200 Cfo_PVEUMax
00 BusObj 0
1000
-1
5 XTS50_Dvc_Ss_eHARDiagCodet
. XT550_Dvc_Sts_CurrentSaturated
; XTS50_Dve_Sts-ChrrentFixed

XTS50_Dvc_Sts_DiagnosticActive

12

The CS_PPID_FF HART sheet operates the same as the CS_PPID_FF sheet but relies on HART
input data.

« Forinformation on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 111.
»  Substitute XIC550 for the PV data instance of XT101
«  Substitute XT550 for the remaining instances of XT101

For more information, see HART Integration on page 3.
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CS_PPID_FF_EtherNetIP

FGEN
raP_Dvc: EH Promas=i00_FnG XICEEO FGEN |
e In Ot LDLG
- EnabkOut] R X1 XICEED X e
Inp XTES0 P romas =_1004: 11 XIC860_FGEN_In S i XKICESD Y i " out 59971182
XTESD Promass_100401 . G u
XTB50 Promas=_1D0A:C| iz ki
XTEE0 MateData v2 7

raP_Dvg EH_Hearbext rP_Dve_EH_Flowmeter

XT880_Dv ¢ Heartbeat
f SenddSG XTEE0_ Dve HB _SerdMSG
XT850_Dve HB_SendData
XTE50 Dve HB ResdMSG [
XTE50_Dvc HB_ResdData

XTB50 MeterData
_EIP_EUTsbie EH

_EF Disglsble_Promass100| |

!, 0.0

CVIOFaut

XICEE)_intk_SnkSES It InThoK
XICEEQ_Intk_BsnkSts St=_NEIntkOK
KICEE0_Intk_BankSis St= Avaldie
XICEE0.Intk_EankSts Ste_ntkTripnh

The CS_PPID_FF EtherNet/IP™ sheet operates the same as the CS_PPID_FF sheet but relies on
EtherNetIP input data.

For information on EtherNet/IP device outputs to PAl inputs, see CS_PAI_EtherNetIP
Sheet on page 113.

» Substitute XIC650 for the PV data instance of XT101

«  Substitute XT650 for the remaining instances of XT101

For more information, see EtherNet/IP Integration on page 55.
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CS_PPID_FF_EtherNetIP_No

KICEET_FGEN_In i
raP Dwec EH Promassi00 FW2 FBEN
NTBEL_FT : XICBE1 FGEN | ... LDLG
EnsbEeOut In Owrt fr———
XTE51_Promass_1004:11 K1 XICEEtX XICEBLLOG | .
XTE51_Promass_1004:01 : In Out [————"
XTE61_Promass_1008:C 1 KICEsLY
HTB51_MaterData ¥ 5
Y2 ki
raF Dvg EH_Flowmetr Fal FFID
)E'IBE:I_DH: e
R ATEE1_MaterData :
Ref_ElUTablz _EIP_EUTable EH
Ref DEgTabe _EIF_Degebe Fomassi00 . - HICH51 GV _Out
Inp_Hesrthest Alert Vi etip,

1642 320 72

: DigFai
Sts DiagOwDfSpec
Sts. DisgFuncCheck— B
Sts DigMantRegd

(IO8E1_inth_EankSts Stz IntkOK

XICEE1_Inth_BankSts Sts_NBIntkOK
XICEET_Inth_BankSts Sts_Avaiable
XICEET_intk_BankSts. Ste_intKTripih

CW10Faut

The CS_PPID_FF EtherNet/IP NoHB sheet operates the same as the CS_PPID_FF sheet but relies
on EtherNet/IP input data with no heartbeat.

« Forinformation on EtherNet/IP device outputs to PAl inputs, see
CS_PAI_EtherNetIP_NoHB Sheet on page 115.
« Substitute XIC651 for the PV data instance of XT101

»  Substitute XT651 for the remaining instances of XT101

For more information, see EtherNet/IP Integration on page 55.
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CS_PPID_FF_FF

XICE0_FGER Jn T o

XTBE]) FF Link: 1. ComecbonFauted
raP_Dvc AP FFLnk =

FFLink XTB5)_Inp_PVData
FFLink XTBS)_|np_PVStatu=Data
FF Link_¥TB50_| np_LiveData

238

FGEN

n
[re}
e
e}

4]

XICH50 FGEN
In Ot
X1 XICHED X
Y1 XICHE_Y
X2 7 XIC850_LDWG sy e

In Qutp o

LDLG |

Y2 K

EEEE =

np Intlkfy SEbE

np IntlkTrphh BypAcive

n Res=t 2-C4 3-C4
4-C4 B-C4
6-C4 7-C4
8-C4 5-C4

N N N NN Y

KICE50_intk_BankSts Sts_intikOK
KICS50_Intk_BankSts Sts NBIntkOK - |
XICE_Inth_BankSt=Sts Avalade [
XICE50_Inth_BankSts Ste_IntkTripinh

CVIOFauk

The CS_PPID_FF_FF sheet operates the same as the CS_PPID_FF sheet but relies on
FOUNDATION Fieldbus input data.

« Forinformation on Foundation Fieldbus device outputs to PAl inputs, see CS_PAI_FF
Sheet on page 117.
+  Substitute XIC850 for the PV data instance of XT101

«  Substitute XT850 for the remaining instances of XT101

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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FGEM
18000007 KICEED FGEN | . -.nos
XIC550 FGEN _In o In T e
X1 XICSE0 X
Y1 XICSED Y LOLG
Xz ki
XICs80_LDIG e
< - 2 2| i Cuth S RET13E
XT250 PA_Link:11.ConnectionFauited Ou
raP Dwe AP_PAlink @ Al ==

FALink_XT350_Inp_PVData
FaLink_XT250_Inp_PVStawsData
PAlink XT38 _Inp LiveData| . .

XICSE0_CV Dut

1B42ET?

L
e
i)

———

XICSED intk_BankSts Sts_IntkOK
KICSE0_Intk_BankSts Sts_NBIntkOK
XICEED Inth, BnkSt=Sts Avalable
XICSE0_Intk_BankSts St=_IntiTripinh

CVICRut

The CS_PPID_FF_PA sheet operates the same as the CS_PPID_FF sheet but relies on Profibus
PA input data.

« Forinformation on Profibus PA device outputs to PAl inputs, see CS_PAI_PA Sheet on
page 118.
+  Substitute XIC950 for the PV data instance of XT101

»  Substitute XT950 for the remaining instances of XT101

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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Interlock Bank Sheet

10 Faults Sheet

240

PINTLK
XIC750_intik_0

BypActive )
XIC750_Intk_BankSts
PINTLK Input Reference
Parameter Description
BypActive Input connection from CS_PPID_FF sheet

PINTLK Configuration Considerations

Operand Type Description

P_INTERLOCK Instance of data structure (backing tag) required for

PlantPAx control proper operation of instruction

Ref_IntlkBankSts P_INTERLOCK_BANK_STATUS  |Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock
Options on page 27.

XK750_CV_Out ChFt - . CVIOFaut
XIC750_CV_Out_ModFit . - f L

Fault Input References

Parameter Description

Channel fault, 1=1/0 channel fault or failure, 0 = 0K
XICxxx-Out_CV_ChFit Source: PAl instruction

Module fault, 1=1/0 module failure or module communication status bad, 0 = 0K
XICxxx-Out _CV-ModFit Source: PAl instruction

Fault Output Reference
Parameter Description
CVIOFault Output connection to CS_PPID_FF sheet

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.
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PPID Override Example

Process Proportional + Integral + Derivative
(PPID) Override Control Strategies

The PPID Override control strategy selectively chooses the output of up to six PPID controllers
based on configuration (High Select or Low Select) to drive an analog output device. The
output(s) of the ‘unselected’ PPID controller(s) are kept within Kp*Error of the active PPID
controller output to help ensure a quick response when another PPID's output becomes the
limiting output.

To scale the CV to align with the associated I/0 module channel range or to accommodate a
fail-open (FO) valve (or air to close) use either of the following options:

+ Use a basic PPID with Analog Output control strategy

« Insert a scalar instruction between the PPID CV and the analog output channel

reference
SP
PV
Y Field Measurement ﬁlh
123
Cv

v [ cv = /0
N\, ! e

X Field Measurement

In this example, the primary control maintains a desired flow of product (FIC-600) into the
vessel. To maintain the vessel integrity, it is desired to keep the vessel pressure below a set
value. This is accomplished by using the override control strategy where the vessel pressure
controller (PIC-601) restricts the valve opening if the vessel pressure exceeds the set value.
The lower of the two CVs is selected to drive the final control element (FV-600).

v

N

601

[
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These PPID Override control strategies (consisting of multiple routines) are available in the
process library:

Control Strategy Routines

4 L CS_PPID_OVERRIDE
<& Parameters and Local Tags
® MainRoutine
CS_PPID_OVERRIDE 23 HILO790
B0 XC790
o X1C790
8o X1C800

4 4 CS_PPID_OVERRIDE_HART
<& Parameters and Local Tags
@ MainRoutine
CS_PPID_OVERRIDE_HART o HILO590
8o XC590
8o X1C590
8o X1C600

4 L CS_PPID_OVERRIDE_EtherNetIP
< Parameters and Local Tags
& MainRoutine
fo HILOG9O
Interlocks
Ba XC690
&0 X1C1690
82 XIC690

CS_PPID_OVERRIDE_EtherNetIP

4 4 CS_PPID_OVERRIDE_EtherNetlP_NoHB
@ Parameters and Local Tags
& MainRoutine
#2 HILO691
Interlocks
fo XC691
0 XIC1691
fa XIC691

CS_PPID_OVERRIDE_EtherNetIP_NoHB

+ 1 CS_PPID_OVERRIDE_FF
@ Parameters and Local Tags
@ MainRoutine
FFLinkMap
CS_PPID_OVERRIDE_FF fg HILO890
Interlocks
B XC890
Ba XI1C1890
fo X1C890

4 L CS_PPID_OVERRIDE_PA
@ Parameters and Local Tags
@ MainRoutine
fo HILO990

CS_PPID_OVERRIDE_PA Interlocks

PALinkMap

f0 XC990

2 X1C1990

o X1C990
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Import the routines for the appropriate control strategy in your controller project. Each
control strategy contains multiple routines; each routine contains multiple Function Block

sheets.

Each PPID Override control strategy contains these Routines:
«  Override Low Select (the PHLS can be configured as High or Low Select)

»  Process Analog Output
«  Process Analog Input to Process PID (two instances)
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ROUTINE Override Low
Select

Sheet Description

Process High or Low Selector instruction
« HILO790 analog

» HILO530 HART

CS_PHLS « HILOBYO EtherNet/IP™

« HILO6I1 EtherNet/IP with no heartbeat
» HILO890 FOUNDATION Fieldbus

« HIL0990 Profibus PA

CS_PHLS Sheet

PHLS

HLO7%0

XC790.Val_CVOu .
XIC800. Val_CVOu — np_2 val Se

XC790.Sts_Availa e

204

XC790Val_CVOut

The control strategy, as supplied, uses only two PID control loops. The control strategy can
support up to six PID control loops by exposing additional inputs of the PHLS instruction.

Option Inp-1 Inp_2
Analog XIC790 XIC800
HART XIC590 XIC600
EtherNet/IP XIC690 XIC1690
EtherNet/IP with no heartbeat XIC691 XIC1691
FOUNDATION Fieldbus XIC890 XIC1890
Profibus PA XIC990 XIC1990

The control strategy uses a subset of the PHLS control strategy. See Process High or Low
Selector (PHLS) Control Strategies on page 177 for more details.

PHLS Input References

Parameter Description

Control Variable output 1
XIC730-Val CVOut Source: Val_CVOut from PID loop 1(XIC790)

XIC800_Val_CVOut

Control Variable output 2
Source: Val_CVOut from PID loop 1(XIC800)

XC790_Sts_Available

Status available of downstream PAQ, 1= Instruction is initialized

XC790_Val_CVOut

Control Variable output as initialization value from downstream block.

PHLS Output Reference

Parameter Description

HILO790_Val Control Variable output (selected minimum or maximum) for downstream block
- Destination: PAQ input (PSet_CV)

PHLS Configuration Considerations

Operand

Type Description

PlantPAx® control

P_HIGH_LOW_SELECT  |Data structure required for proper operation of instruction
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Process Proportional + Integral + Derivative (PPID) Override Control Strategies

ROUTINE Process Analog

Output Sheet

Description

CS_PAD

Process High or Low Selector instruction
« XC790 analog

» XC590 HART

« XC690 EtherNet/IP

« XC691EtherNet/IP with no heartbeat

+ XC890 FOUNDATION Fieldbus

« XC990 Profibus PA

Interlock Bank 0
Interlock Bank 1
Interlock Bank 2
Interlock Bank 3
Interlock Bank 4
Interlock Bank 5
Interlock Bank 6
Interlock Bank 7

The PAQ instruction monitors bypassable and non-bypassable Interlocks that force the
analog output to a specific configured (safe) value or to maintain the current value
(configurable).

There are 8 interlock bank sheets; each sheet exposes 16 of the available 32 interlocks
per bank by default.

Use the sheets and interlocks that you need and delete the remainder.

10 Faults

The logic monitors one analog output channel for I/0 fault input and raises an alarm on

an I/0 fault.

CS_PAO Sheet

XC790_CV_Out
XC790_Inp_PosFdbk
XC790_Intk_BankSts.Sts_IntkOK
XC790_intlk_BankSts.Sts_NBIntkOK
XC790_Intlk_BankSts.Sts_Available
XC790_lIntlk_BankSts.Sts_IntikTripinh
IOFault BypActive
XC790_lntlk_Baants.Ss_FMyé;;t 4C4 . 4
HILO790.Val 4 9c4
Input References to PAQ and PAO Output References
For details, see the CS_PAQ Sheet on page 136.
Substitute:
Input XC101= XC100 =
Analog XC790 HILO790
HART XC590 HIL0590
EtherNet/IP XC690 HIL0690
EtherNet/IP with no heartbeat XC691 HIL0B91
FOUNDATION Fieldbus XC890 HIL0890
Profibus PA XC990 HIL0990
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ROUTINE: Process Analog There are two routines; each routine contains these sheets.

Input to Process PID Shoet Deseription
Process PID instruction with override
XIC790/XIC800 analog
XIC590/XIC600 HART
CS_PPID XIC690/XIC1690 EtherNet/IP

XIC690/XIC1691 EtherNet/IP with no heartbeat
XIC890/XIC1890 FOUNDATION Fieldbus
XIC990/XIC1900 Profibus PA

Interlock Bank 0
Interlock Bank 1
Interlock Bank 2
Interlock Bank 3
Interlock Bank &4
Interlock Bank 5
Interlock Bank 6
Interlock Bank 7

The PPID instruction monitors interlock conditions that cause output CV and SP to shed. CV
shed can be configured to hold the last good CV value or to use the configured safe value. SP
is shed to current PV.

There are 8 interlock bank sheets; each bank exposes 16 interlocks but supports as many as
32 interlocks.

Use the sheets and interlocks that you need and delete the remainder.

0 Faults The logic monitors Control Variable faults.
CS_PPID Sheet
PAl PPD
) XT790 XC790 )

XT790_hp_PV _' np_PVData Va
XT790_hp_PV_ModFit - F P
XT790_hp_PV_ChFt

XT790_hp_PV_Uncertain

XIC790_intlk_BankSts.Sts_IntkOK
XIC790_Intlk_BankSts.Sts_NBIntlikOK

XIC790_Intlk_BankSts.Sts_A vailable
XIC790_Intlk_BankSts.Sts_IntkTrpinh

HILO790.Val
XC790.Sts_Avaiable

CVIOFauit

PAl Input References

For details, see CS_PAI Sheet on page T10.
« Substitute XIC790 for the first instance of XT101
« Substitute XIC800 for the second instance of XT101
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PAI Outputs to PPID Inputs

Parameter Description
Val Value for PPID Inp_PV parameter Process Variable (PVEU)
Val_PVEUmin Value for PPID Cfg_PVEUMin parameter
- PV minimum value in engineering units (PVEU). Valid any float less than Cfg_PVEUMax.
Val_PVEUMax Value for PPID Cfg_PVEUMax parameter

PV maximum value in engineering units (PVEU). Valid any float greater than Cfg_PVEUMin.

Value for PPID Inp_PVSrc( parameter
Inp_PV source status and quality:

0= Good, live, confirmed good

1= Good, live, assumed good

2 =Good, no feedback, assumed good

8 = Test, simulated

9 = Test, loopback

10 = Test, manually entered

Src 16 = Uncertain, live, off-spec

17 = Uncertain, substituted at device

18 = Uncertain, substituted at instruction
19 = Uncertain, using last known good
20 = Uncertain, using replacement value
32 = Bad, signal failure

33 = Bad, channel fault

34 = Bad, module/communications fault
35 = Bad, invalid configuration

Value for PPID Inp_PVNotify parameter Related PV object alarm priority and acknowledgment
status:

0 = Not in alarm, acknowledged

1= Not in alarm, unacknowledged or reset required
2 = Low severity alarm, acknowledged

3 = Low severity alarm, unacknowledged

4 = Medium severity alarm, acknowledged

5 = Medium severity alarm, unacknowledged

6 = High severity alarm, acknowledged

7= High severity alarm, unacknowledged

8 = Urgent severity alarm, acknowledged

9 = Urgent severity alarm, unacknowledged

Sts_eNotifyAll

PPID Input References

Parameter Description

Control Variable output

CV to track if Cfg_UseCVTrack = 1or if Inp_InnerAvailable = 0 (CVEU).
Valid any float.

Source: PIC control loop

Status available

1=1Inner loop is available
0 = Inner loop is not available

Interlock bank status
1=0Ktorun
0= Stop

Interlock bank status
1= All non-bypassable interlocks OK to run

HILO790_Val HILOB0O_Val

XC790_Sts_Available

XC800_Sts_Available

XIC790_Intlk_BankSts.Sts_IntlkOK
XIC800_Intlk_BankSts.Sts_IntlkOK

XIC790_Intlk_BankSts.Sts_NBIntlkOK
XIC800_Intlk_BankSts.Sts_NBIntlk0K

XIC790_Intlk_BankSts.Sts_Available
XIC800_Intlk_BankSts.Sts_Available

Interlock bank status
1= Available

XIC790_Intlk_BankSts.Sts_IntlkTripinh
XIC800_Intlk_BankSts.Sts_IntlkTripinh

Interlock bank status
1=Interlock trip inhibit - stops equipment but does not trip

CVIOFault

Input connection from 10 Faults sheet

PPID Output References

Parameter

Description

XIC790_Val_CVOut

Control Variable output
Loop CV after clamping and ramping (CVEU)
Destination: Analog output channel or downstream REAL tag

BypActive

Output connection to interlock bank sheet
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PPID Configuration Considerations

Operand Type Description
Instance of data structure (backing tag) required for proper operation of
®
PlantPAx® control P_PID instruction

Bus component for organization control

« 0if not using organization

BusObj BUS_0BJ |« Bus[x].0bj when using organization

See the Rockwell Automation Library of Process Objects Reference
Manual, publication PROCES-RM200.

Override requires these additional configuration operands for each PPID:

Parameter Description
For each PID control loop, set Cgf_UseCVTrack=1
Cfg_UseCVTrack 1=Use Inp_CVTrack reset feedback in tracking, for example, if PPID output is

significantly faster than actuator or inner loop or in override select control

For each PID control loop, set Cfg_CVTrackGain=Cfg_IGain (Tt=Ti)
Cfg_CVTrackGain Tracking gain Kt (1/minute) for independent or tracking time constant Tt (minutes) for
dependent gains for CV to track Inp_CVTrack if Cfg_UseCVTrack =1.

CS_PPID HART Sheet

PAl PPD

XIC590

XTS90_hp_PV
XTS90_hp_PV_ModFt
XTS90_hp_PV_ChFt

XTS90_hp_PV_Uncertain HILOS90.Val

XC590.Sts_Avaiable
XICS90_Intlk_BankSts.Sts_IntkOK
XICS90_Intlk_BankSts.Sts_NBintkOK
XICSS0_Intlk_BankSts.Sts_A vailable
XICS90_Intlk_BankSts.Sts_IntkTrpinh
BypActive
CVIOFault 2C4 3C

HARTDevice_|_RaxDevice
_HART7_DiagTable_Generic

_HART_EUTable_Generic

The CS_PPID HART sheet operates the same as the CS_PPID sheet but relies on HART input
data.

« Forinformation on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 111.
« Substitute XIC590 for the first instance of XT100
«  Substitute XIC600 for the second instance of XT100

For more information, see HART Integration on page 3.
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CS_PPID_EtherNetIP Sheet

r&_Dwc_EH_Promass 100_FW3
XT60_FT

HILOGg0Val
HC600.5ts_Available
M OB90_Intk_BankSts Sts_intlkOK
CE90_Intlk_BankSts Sts_NBINHKOK
EnableOutb—. MCE30_Inlk_BankSts Sts_Available
Ref_Inp XTE690_Promass_100411 ACMO_ntik_BankSs.Sts_InGKTpinh
Re_Out XT680_Promass_100401
Re_Cfg XTB30_Promass_W0AC CWIOFault
Re_MekrDal XTE90_M elerD ala a
1@ _Dvc_EH_Heartbeat raP_Dve_EH_Flowmeter
XTE30_Dwc_Heartbeat X0 _Dw
Ref dMSG XT890_Dwe_HB_SendMSG Erableln

= 1
M@0 D _HB_SendDab
XT890_Dvc_HB_ReadMSG .

e XT690_Dwvc_HB_ReadDala
Rd 1 EH_Dw_HBSeq Pomass1
ne al_S

HTE90_MeterD ata
_EIP_EUTable_EH
& _FIP_DiagTable_Promass 100
eathlert al_Tot1

The CS_PPID EtherNet/IP sheet operates the same as the CS_PPID sheet but relies on
EtherNet/IP input data.

For information on EtherNet/IP device outputs to PAl inputs, see CS_PAI_EtherNetIP
Sheet on page 113.

Substitute XIC690 for the first instance of XT100
Substitute XIC1690 for the second instance of XT100

For more information, see EtherNet/IP Integration on page 55.

CS_PPID_EtherNetIP_NoHB Sheet

HILO@1\val
HCE91 .Sts_Available
NCE01_intik_BankSts Sts_IntlkOK
MCH31_infik_BankSts Sts_NBIntkOK
ACEI1_Intlk_BankSts Sts_ Available
M08 Intlk_BankSts Sts_intikTrpinh
rd_Dvc_EH_Pomass100_FW3

CWOFault
raP_Dvc_EH _Flowmneler
XTe92 FT

EnableCut
XT692 Promass_ 100411
X692 Pomass_100A01

HTE2_ MeterData
_EIP_EUTable_EH

XT682 _Promass_100AC _HFIP_DiagTable_Promass100
XTe02 MderDda jal_Te

Bypactive

The CS_PPID EtherNetIP_NoHB sheet operates the same as the CS_PPID sheet but relies on
EtherNet/IP input data with no heartbeat.

For information on EtherNet/IP device outputs to PAl inputs, see
CS_PAI_EtherNetIP_NoHB Sheet on page T15.

Substitute XIC691 for the first instance of XT100
Substitute XIC1691 for the second instance of XT100

For more information, see EtherNet/IP Integration on page 55.
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CS_PPID_FF Sheet

HILOB9O Val

XC890 Sts_Avaiable
NCB00_Intk_BankSis_Sts_In1kOK
XICB90_Intk_BankSts Sts_NBinikOK
XICBD_intk_BankSis Sts_Avaiabk
NCBO0_intk_BankSts Sts_intkTrpinh

XT800_FF_Linki1 ConnectonFauited CVIOF aut

Iy /Data FFLink_XT890_Inp PVData

Inp_PvSialusData FFLink_XT890_Inp PVStalusData

Inp_LiveData FFLink_XT890_np LiveData
fal_PV

np_intikOK
Inp_NBIntikOK
Inp_IntikAy alable
inp_IntkTripinh

Sts F i Sts O
BusOn (1] Sts_ProgOperLock
BusObj 0

The CS_PPID_FF sheet operates the same as the CS_PPID sheet but relies on FOUNDATION
Fieldbus input data.

« Forinformation on Foundation Fieldbus device outputs to PAl inputs, see CS_PAI_FF

Sheet on page 117.
« Substitute XIC890 for the first instance of XT100

« Substitute XIC1890 for the second instance of XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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XT990_PA_Link:H ComectionFaulied

raP_Dvc_AP_PALink

XT990_Dvc

Inp_PVData PALINk_XT990_Inp_PVData

Inp_PVStatusData PALINK_XT990_Inp_PVStausData

Inp_LveData PALInk_XT990_Inp_LweData
va_PV

S-is_ PVConstant

CS_PPID_PA Sheet

HILO990 Val
XCO00 Sts_Available
XICO90_intk_BankSts Sis_IntkOK
XIC990_intik_BankSts Sts_NBINtKOK
XICO00_intk_BankSts Sts_Avalable
XICO00_Intk_BankSts Sts_IntkTripinh

CVIOFaul

PAI - PPID =

XT990
inp_PVData

ack

J Val Devi Inp. ck v
Inp_HHIGate Val_PVEUMIn Inp_InnerAvaiabie  Val_CVOut

N cent
Inp_HiGate Va_PVBEUMax Inp_IntkOK Out_Reset
= Inp_LoGate Out_Reset|» _ Inp_NBintikOK Out_OwnerSs
i Inp_LoLoGate SraQl—= Inp_Intkavailabie Sts_Casc >
= Inp_HRoCGale  Sis_eNolilyAll Inp_IntkTripinh Sts_Auto 0
Inp_HiDevGate Ss_Em> o Inp_RdyReset Sts_BypActive - — BypActive
Inp_L oDevGate St5_HH :I Inp_CMVIOFault Sts Err 0 2-C4 3-C4
Inp_OCoRGate Sts_Hi :. Inp_PVSmQ Sts_Hand 0 -
% Inp_PWNotify Sts_CoS 0
Inp_Reset : 12 0 8C40C4
Cig_UseCVTrack Sks_Owvrd I.'J
[ Clg_PVEUMIn Sts_Extp o
Clg_PVEUMax Clg_PVEUMaX Sts_Prog > |
;| PSet_SP Sts_Oper a
BusObj 0 Sts_ProgOperLock > -
BusObj 0

The CS_PPID_PA sheet operates the same as the CS_PPID sheet but relies on Profibus PA input

data.
« Forinformation on Profibus PA device outputs to PAl inputs, see CS_PAI_PA Sheet on
page 118.

« Substitute XIC990 for the first instance of XT100
« Substitute XIC1990 for the second instance of XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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Interlock Bank Sheet

PINTLK

XC790_intlk_0

BypActive
il XC790_intk_BankSts
PINTLK Input Reference
Parameter Description
BypActive Input connection from CS_PPID_OVERRIDE sheet
PINTLK Configuration Considerations
Operand Type Description
Instance of data structure (backing tag) required for
PlantPAx control P-INTERLOCK proper operation of instruction
Ref_IntlkBankSts P_INTERLOCK_BANK_STATUS | Reference interlock bank status
For more information about interlocks and how to configure multiple banks, see Interlock
Options on page 27.
10 Faults Sheet
XC790.Sts_OFault T~ CVIOFa ult
XC790.5ts_DeviceFaut : T— 1-G3
Faults Input References
Parameter Description
XICxxx_0ut_CV_ChanFault |Control Variable output channel fault
XICxxx_0Out_CV_ModFault | Control Variable output data module fault
Fault Output Reference
Parameter Description
CVIOFault Output connection to CS_PPID_OVERRIDE sheet
For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.
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Process Proportional + Integral + Derivative
(PPID) Basic PPID with Process Analog Output
(PAO) Control Strategies

This control strategy differs from the Basic PPID control strategy in that a PAQ instruction is
inserted between the output of the PPID and the reference signal to the analog output channel.

This strategy provides the capability to pulse outputs (pulse open and pulse close) to position
a valve to the reference signal provided by the PPID CV.

You can also use this control strategy instead of the Basic PPID control strategy to scale the
output to accommodate fail-open (FO) valves (or air to close). Alternatively, you can use a
scalar instruction in place of the PAD to accommodate fail-open valves.

X Field Measurement PV e o s
\123 / 23]\

PPID with PAO Control Strategies

Control Strategy Routine

4 L CS_PPID_PAO
¢ Parameters and Local Tags

CS_PPID_PAOD ® MainRoutine
0g XC730
0g XIC730

4 L CS PPID_PAO _EtherNetlIP
< Parameters and Local Tags
CS_PPID_PAQ_EtherNetIP » MainRoutine
Interlocks
fa XC630
fn XIC630

4 L CS_PPID_PAO_EtherNetIP_NoHB
< Parameters and Local Tags
CS_PPID_PAO_EtherNetiP_NoHB » MainRoutine
Interlocks
fr XC631
i X1C631
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PPID with PAO Control Strategies

Control Strategy Routine

CS_PPID_PAD_FF

4 L C5_PPID_PAO_FF

< Parameters and Local Tags
@ MainRoutine
FFLinkMap
Interlocks
fr XC830
I XI1C830

CS_PPID_PAQ_PA

4 L C5_PPID_PAO_PA

< Parameters and Local Tags
o MainRoutine
Interlocks
PALinkMap
f0 XC930
B0 X1C930

CS_PPID HART Options

HART Option Description

Routine

CS_PPID_PAO_HART HART input to PAO (XC731)

4 5 CS_PPID_PAO_HART
< Parameters and Local Tags
B MainRoutine
Interlocks
e XCT731
fo XICT31

CS_PPID_HART_PAO HART input to PAI (XIC530)

4 & CS_PPID_HART_PAO
@ Parameters and Local Tags
& MainRoutine
Interlocks
B3 XC530
ba XIC530

HART input to PAO (XC531) and
CS-PPID_HART_PAO_HART | xRt innut to PAI (XIC531)

4 & CS_PPID_HART PAO_HART
¢ Parameters and Local Tags
@ MainRoutine
Interlocks
fa XC531
fa XIC531

Import the routines for the appropriate control strategy in your controller project. Each
control strategy contains multiple routines; each routine contains multiple Function Block

sheets.

Each PPID with PAO control strategy contains these routines:

« PAO
« PPID
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ROUTINE PPID_PAO

Each routine contains these sheets.

Sheet Description
Process analog output
« XC730 analog
« XC531 and XC731 HART
CS_PPID_PAO « XC630 EtherNet/IP™

« XC631EtherNet/IP with no heartbeat
« XC830 FOUNDATION Fieldbus

« XC930 Profibus PA
Interlock Bank 0
Interlock Bank 1 The PAQ instruction monitors bypassable and non-bypassable Interlocks that force the
Interlock Bank 2 analog output to a specific configured (safe) value or to maintain the current value
Interlock Bank 3 (configurable).
Interlock Bank 4 There are 8 interlock bank sheets; each sheet exposes 16 of the available 32 interlocks
Interlock Bank 5 per bank by default.
Interlock Bank 6 Use the sheets and interlocks that you need and delete the remainder.
Interlock Bank 7
0 Faults The logic monitors Control Variable faults.

CS_PPID_PAO Sheet (XC730)

XC730_Out_CV

XC730_lnp_PosFdbk

XC720_Intk_BankSts.Sts_IntkOK
XC730_Intlk_BankSts.Sts_NBintlkOK
XC730_Intlk_BankSts.Sts_Available

XC730_Intlk_BankSts.Sts_IntikTripinh
IOFault

XC730_Intlk_BankSts.Sts_RdyReset

XIC730.Cfg_CVPwrlp
XIC730.Val_CVOut

PAQ Input References

For details, see the CS_PAQ Sheet on page 136. Substitute XC730 for XC100.

PAO Output References
Parameter Description

Control Variable output for PPID instructions
XICT30_0ut_CV CV output in raw (1/0 Card) units.

Extended properties of this member:
Engineering Unit - Raw units (text) used for the analog output

BypActive Output connection to interlock bank sheet
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CS_PPID_PAQ HART Sheet (XC530)

PAO
XC530 .
Inp_OwnerCmd Out_CVData [>—— XC530_0Out_CV
Inp_OpenedFdbkData VOpenData t
. Inp_ClosedFdbkData Out_CVCloseData -
XCS30_Inp_PosFdbk - Inp_PosFdbk Out Reset[>
) Inp_HandFdbk ValPos [
XC530_Intk_BankSts Sts_IntkOK Inp_IntkOK -

» =
P o o

Sts_ProgOperLock

Sts_IOFault

XC530_Intlk_BankSts.Sts_NBIntlkOK - Inp_NBintlkOK -
XC530_Intlk_BankSts.Sts_Available ] Inp_intikAvaiable
XCS30_lntk_BankSts.Sts_IntikTripinh Y Inp_IntiKTripinh ‘
IOFault Inp_IOFault N

10H2 . Inp_DeviceFault Sts_eNotifyAll :
XCS30_intlk_BankSts.Sts_RdyReset - Inp_RdyReset Sts_Available [
. Inp_Reset Sts_BypActive :

XIC530. Cfg_CVPwrUp — Cfg_CVPwrUp Sts_Err [0
XIC530.Val_CVOut — PSet_CV Sts_Hand [

PSet_Owner SE_00S[>

Sts_Maint :

Sts_owd [>

Sts Ext [0

Sts_Prog :

Sts_Oper .

Sts_DeviceFault

BusObj 0

The CS_PPID_PAO_HART sheet operates the same as the CS_PAQ sheet but relies on HART input
data.

«  For information on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 1.
+  Substitute XC530 for XT100

For the CS_HART_PAO_HART control strategy:
» Forinformation on PAH outputs to PAQ inputs, see CS_PAI_HART Sheet on page Ti1.
+  Substitute XC531 for XT100

For more information, see HART Integration on page 31.
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CS_PPID_PAO EtherNet/IP Sheet (XC630)

PAD
¥CE30
Inp_Ownercm d out Gvoatal-0) XCB3_Out_ov
Inp_OpenedFdbkData Out CYOpenData 0
0.0 Inp_ClosedFdokData Out_CVCloseData 0
KCB30_Inp_PosFdbk : Inp_PosFdbk Out_Reset 0.0
q Inp_Han dF dik 0 D
XCE0 _Intlk BankSts. Sts_IntlkOK 1 Inp_IntkOK 0.0
HCE30_Intlk_Banksts.Sts NBhtl HOK 1 Inp_MBIntIkOK ;;3 8500848
XCE30_Intlk BankSts.Sts_Available 0 Inp_IntkAvalable UD i
HCB30_Intlk_BankSts.Sts_IntlkTripinh #-5 Inp_IntkTripinh 1
10Fault — Inp_|OFault 0
10-Hz2 0 Inp_Device Fault Sts_eMNotifyAll 0
MZE30_Intlk_BankSts.Sts RdResd Inp_RdyRe set Sts_Availabl e 0
0.0 Inp_Resd Sts_BypActive i BypAdive
X CE30.Cfg_CvPwrlp 00 Cfg_CVPwrUp Sts_Emr 0 2-C4 3C4
HCE30Val_CvOut : PSet_CV Sts_Hand 0 4-C4 5-C4
PSet Owner Sts_0Oo3 0 B-C4 7-C4
Sts_Maint 0 8-C4 9-C4
Sts_Owrd 0
Sts Bt a
Sts_Prog 1
Sts_Oper 0
Sts ProgOperiock 0
Sts_|OFault 0
Sts_DeviceFault
BusOh 0

The CS_PPID_PAO EtherNet/IP sheet operates the same as the CS_PAQ sheet but relies on
EtherNet/IP input data.

«  For information on PAO inputs, see CS_PAQ Sheet on page 136.
+  Substitute XC630 for XT100

For more information, see EtherNet/IP Integration on page 55.

CS_PPID_PAO EtherNet/IP NoHB Sheet (XC631)

PAO
XCB31
Inp_OwnerCmd Out_CVData 000 ¥C631_Out oV
Inp_OpenedFdbkData Out_CVOpenData P>
00 Inp_ClosedFdbkData Out_CVCloseData 0
XC631_Inp_PosFdbk Inp_PosFdbk Out_Reset 60.0
1 Inp_HandFdbk Val_Pos a0
XC631_Intlk_BankSts.Sts_IntkOK ] Inp_INtkOK Val_Cvsetp> o o
XC631_Intlk_BankSts.St_NBIntkOK 1 Inp_NBInikOK Val_CVOUtE oo oa s
XCB31_Intlk_BankStsS&_Avaiable 0 Inp_IntkAvailable Out_OwnerSk 0
XCE31_Intlk_BankSis.Sts_IntkTripinh s Inp_INtKTrpinh Sts_WindupHi 1
IOFault Inp_IOFault Sts_WindupLo 0
10-H2 0 Inp_Devic eFault Sts_eNotifyAll 0
XC631_Intlk BankStsSE_RdyReset Inp_RdyReset Sts_Available 0
00 Inp_Reset Sis_BypActive 0 BypAciive
NC631Clg_CVPwillp 10 Cfg_CVPwrllp Sts_Erre 24 3-C4
AC631Val_Cvaut PSet CV Sts_Hand a 4.C4 5C4
PSet_ Owner Sts_0o0S 0 6-C4 7-C4
Sts_Maint 0 8-C4 9-C4
Sts_Ovrd 0
Sts_Extp>
Sis_Prog 1
Sts_Oper 0
Sts_ProgOperLock o
Sts_OFaut>
Sts_DeviceF ault
BusObj 0

The CS_PPID_PAO EtherNet/IP NoHB sheet operates the same as the CS_PAQ sheet but relies
on EtherNet/IP input data with no heartbeat.

«  For information on PAO inputs, see CS_PAO Sheet on page 136.
+  Substitute XC631 for XC100

For more information, see EtherNet/IP Integration on page 55.
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CS_PPID_PAO FF Sheet (XC830)

PAO
KCB30
Inp_CwnerCmd Out_CvData 000 XC830_Qut_cv
Inp_OpenedFdbkData Out_CVOpenData 0
0.0 Inp_ClosedFdokData Out_CVCloseData 0
XC830_Inp_PosFdbk Inp_PosFdbk Out_Reset 600
; Inp_HandFdbk Val_Pos b "o
XC830_Intlk_BankSts.Sts_IntlkOK ; Inp_IntKOK Val_Cvsetl> oo
XC830_Inilk_BankStsSE_NBIntlkOK r Inp_NBIntkOK Val_CVOUtE oo -o0a 18
XC830_Intlk_BankStsS&_Avaikble 0 Inp_IntkAvailable Out_OwnerSs 0
XCB30_Intlk_Banksts Sts_IntkTripinh - Inp_IntkTripinh Sis_WindupHiF _
IOFault Inp_IOFault Sts WinduplLop:
10-H2 ; Inp_Devic eFault Sts_eNotityAll >
AC830_Intlk_BankSts.Sts_RdyReset Inp_RdyReset Sis_Available 0
0.0 Inp_Reset Sis_BypAc tive 0 BypActive
NCB30Cig_ CVPwilp =0 Cfg_CVPwiUp Sts Emrp 7-C4 3C4
HC830Val Cvout PSet CV Sts_Hand 0 4-C4 5C4
PSet_Owner Sts_OoS > o 6-C4 7-C4
Sts_Maint 0 8-C4 o-C4
Sis_Ovrd 0
Sts BExt 0
Sis_Prog y
Sts_Oper 0
Sis_ProgOperLock 0
Sts_|OFault 0
Sits_DeviceF ault
BusObj 0

The CS_PPID_PAO FF sheet operates the same as the CS_PAQ sheet but relies on FOUNDATION
Fieldbus input data.

«  For information on PAO inputs, see CS_PAQ Sheet on page 136.
+  Substitute XC830 for XC100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.

CS_PPID_PAO PA Sheet (XC930)

PAQ =
XC930
Inp_Ownercmd Out CvData 000 XCO30 Cut CV
Inp_OpenedFdbkData Out CVOpenData P>
0.0 Inp_ClosedFdbkData Out_CVCloseData 0
XC930_Inp_PosFdbk Inp_PosFdbk Out_Reset 600
1 Inp_HandFdbk Val_Pos 00
XCO30_Intlk_BankSts Sts_InfkOK b Inp_IntkOK Val_CVsetp o
XCO30_Irtlk_BankSts.Sts_NBintlk Ok 1 Inp_NBIntkOK Val_CvOut 568500848
XC920_ntlk BankSis S&_Availble Inp_IntkAvailable Out_Ounerss Py
XCO30_Intlk_BankSts Sts_IntkTripinh Inp_IntKTripinh Sts_WindupHij> |
IOFault Inp_IOFault Sts_WnduplLof: o
10-H2 5 Inp_Devic eFault Sts_eNotilyAll > o
XC930_Intlk_BankStsS&_RdyReset Inp_RdyReset Sts_Available 0
0.0 Inp_Reset Sts_BypAc tive 0 BypActive
NC930Cfg_CVPwilp T Cfg_CVPwiUp Sts Errp 2.C4 3C4
ACo30Val CvCut PSel CV Sts_Hand 0 4-C4 5-C4
PSet_ Owner Sis_00S 0 6-C4 7-C4
Sts_Maint 0 8-C4 9-C4
Sts_ourdp
Sts_Ext 0
Sis_Prog 1
Sts_Oper 0
Sts_ProgOperlLock 0
Sts_|OFault 0
Sis_DeviceF ault
BusObj 0

The CS_PPID_PAD PA sheet operates the same as the CS_PAO sheet but relies on Profibus PA
input data.

«  For information on PAO inputs, see CS_PAQ Sheet on page 136.
+  Substitute XC930 for XC100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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Interlock Bank Sheet

PINTLK

XC730_intk_0

BypAdive
XC730_Intk_BankSts
PINTLK Input Reference
Parameter Description
BypActive Input connection from CS_PAO sheet

PINTLK Configuration Considerations

Operand Type Description

Instance of data structure (backing tag) required for proper
PlantPAx® control | P_INTERLOCK operation of instruction

Ref_IntlkBankSts | P_INTERLOCK_BANK_STATUS |Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock
Options on page 27.
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10 Faults Sheet

XIC730_Inp_PosFdbk_ChFit

=D~
XIC730_Inp_PosFdbk_ModFit f
S =
-’
XC730_Inp_OpenLS_ChFit a~ a~ IOF ault
XIC730_Inp_OpenLS_ModFit —7 <7
XC730_Inp_ClosedLS_ChFt =~
2.7
XIC730_Inp_ClosedLS_ModFit J
=D~
XIC730_Out_CV_ChFit
=== E)
XIC730_Out_CV_ModFit - f
Faults Input References
Parameter Description

XICxxx_Inp_PosFdbk_ChFlt

Tieback Input Channel Fault
Source: PAQ instruction

XICxxx_Inp_PosFdbk_ModFlt

1= This or parent I/0 communication faulted (module not in Running state). Use
this parameter to trigger device I/0 Fault action.
Source: PAQ instruction

XICxxx_Inp_OpenLS_ChFlt

Opened Feedback Input Channel Fault
Source: PAQ instruction

XICxxx_Inp_OpenLS_ModFlt

1= This or parent I/0 communication faulted (module not in Running state). Use
this parameter to trigger device I/0 Fault action.
Source: PAQ instruction

XICxxx_Inp_ClosedLS_ChFlt

Closed Feedback Input Channel Fault
Source: PAQ instruction

XICxxx_Inp_ClosedLS_ModFlt

1= This or parent /0 communication faulted (module not in Running state). Use
this parameter to trigger device I/0 Fault action.
Source: PAQ instruction

XICxxx_0ut_CV_ChFIt

Control Variable Output Channel Fault 1=1/0 channel fault or failure 0 = OK Source:
PAQ instruction

XICxxx_0ut_CV_ModFlt

1=This or parent I/0 communication faulted (module not in Running state). Use
this parameter to trigger device I/0 Fault action.
Source: PAQ instruction

Fault Output Reference
Parameter Description
|OFault Output connection to CS_PAQ sheet

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.
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ROUT'NE PPID_PAO_PID Each routine contains these sheets.

Sheet Description

Process analog output

« XIC730 analog

« XIC530 and XIC531 HART
CS_PPID_PAO_PID + XIC630 EtherNet/IP

« XIC631EtherNet/IP with no heartbeat
« XIC830 FOUNDATION Fieldbus

« XIC930 Profibus PA
Interlock Bank 0
Interlock Bank 1 The PAQ instruction monitors bypassable and non-bypassable Interlocks that force the
Interlock Bank 2 analog output to a specific configured (safe) value or to maintain the current value
Interlock Bank 3 (configurable).
Interlock Bank 4 There are 8 interlock bank sheets; each sheet exposes 16 of the available 32 interlocks
Interlock Bank 5 per bank by default.
Interlock Bank 6 Use the sheets and interlocks that you need and delete the remainder.
Interlock Bank 7
0 Faults The logic monitors Control Variable faults.

CS_PPID_PAO_PID Sheet (XIC730)

PAl FPD

NC730

XT730_hp_PV
XT730_hp_PV_ModFit
XT730_hp_PV_ChFit
XT730_hp_PV_Uncertain XC730.Val_CVOut
XC730.Sts_Windu pHi
XC730.Sts_Winduplo
XC730.Sts_Availa ble
XIC730_Intlk_BankSts.Sts_IntkOK
XIC730_Intk_BankSts. Sts_NBIntkOK
XIC730_Intlk_BankSts.Sts_A ailable
XC730_Intk_BankSts.Sts_IntkTripinh

CVIOFault

XC730.5ts_eNotifyAll

PAI Input References

For details, see CS_PAI Sheet on page TI0. Substitute XT730 for XT101
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PAI Outputs to PPID Inputs
Parameter  |Description
Val Value for PPID Inp_PV parameter Process Variable (PVEU)
Value for PPID Inp_PVSrcQ parameter Inp_PV source status and quality:
0 = Good, live, confirmed good 18 = Uncertain, substituted at instruction
1=Good, live, assumed good 19 = Uncertain, using last known good
2 = Good, no feedback, assumed good 20 = Uncertain, using replacement value
Sred 8 = Test, simulated 32 = Bad, signal failure
9 = Test, loopback 33 = Bad, channel fault
10 = Test, manually entered 34 = Bad, module/communications fault
16 = Uncertain, live, off-spec 35 =Bad, invalid configuration
17 = Uncertain, substituted at device
Value for PPID Inp_PVNotify parameter Related PV object alarm priority and acknowledgment
status:
. 0 = Not in alarm, acknowledged 5 = Medium severity alarm, unacknowledged
Sts_eNotifyAll |1= Not in alarm, unacknowledged or reset required 6 = High severity alarm, acknowledged
2 = Low severity alarm, acknowledged 7=High severity alarm, unacknowledged
3 = Low severity alarm, unacknowledged 8 = Urgent severity alarm, acknowledged
4 = Medium severity alarm, acknowledged 9 = Urgent severity alarm, unacknowledged
PPID Input References
Parameter Description
XC730.Val_CVout Loop CV after clamping and ramping (CVEU). Source: outer loop
Windup high signal. When true, the CV cannot integrate in a positive
XC730.Sts_WindupHi direction. The signal is typically obtained from the Windup hi output from
an inner loop. Default is false.
Windup low signal. When true, the CV cannot integrate in a negative
XC730.Sts_WindupLo direction. The signal is typically obtained from the Windup low output from
an inner loop. Default is false.
1= Inner loop (slave object) is available.
. 0 = Inner loop is not available, PPID tracks Inp_CVTrack, typically inner
XC730.5ts-Available loop SP or actuator position.
Default is true.
XIC730_Intlk_BankSts.Sts_IntlkOK Interlock bank status, 1= 0K to run, 0 = Stop
XIC730_Intlk_BankSts.Sts_NBIntlkOK  |Interlock bank status, 1= All non-bypassable interlocks OK to run
XIC730_Intlk_BankSts.Sts_Available |Interlock bank status, 1= Available
. Interlock bank status
XIC730-Intlk_Banksts.Sts_IntlkTripinh 1=Interlock trip inhibit - stops equipment but does not trip
CVIOFault Input connection from 10 Faults sheet
Marm status from PAO:
0= Not in alarm, acknowledged
1=Not in alarm, unacknowledged or reset required
2 = Low severity alarm, acknowledged
3 = Low severity alarm, unacknowledged
XC730.Sts_eNotify 4 = Medium severity alarm, acknowledged
5 = Medium severity alarm, unacknowledged
6 = High severity alarm, acknowledged
7 = High severity alarm, unacknowledged
8 = Urgent severity alarm, acknowledged
9 = Urgent severity alarm, unacknowledged
PPID Output References
Parameter Description
BypActive Output connection to interlock bank sheet
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PPID Configuration Considerations

Operand Type Description

PlantPAx control |P_PID Instance of data structure (backing tag) required for proper operation of instruction

Bus companent for organization control

« 0if not using organization

BusObj BUS_OBJ |. Bus[x].0bj when using organization

See the Rockwell Automation Library of Process Objects Reference Manual,
publication PROCES-RM200.

CS_PPID_PAO_HART_PID HART Sheet (XIC530)

XTS30_hp_PV
XTS30_hp_PV_ModFit
XTS30_hp_PV_ChFt

XTS30_hp_PV_Uncertain XCS30.Val_CVOut

XC520.Sts_Windu pHi
XC530.Sts_Winduplo
XCS30.Sts_Availa ble
XIC530_Intlk_BankSts.Sts_IntkOK
XNC530_Intk_BankSts.Sts_NBIntkOK
XICS30_lIntlk_BankSts.Sts_Available
XIC530_Intk_BankSts.Sts_InkTripinh

CVIOF ault

XC530.5ts_eNotifyAll

_HART7_DiagTable_Gen eric

_HART_EUTable_Generic

The CS_PPID_PAO_HART_PID sheet operates the same as the CS_PPID_PAO_PID sheet but relies
on HART input data.

« Forinformation on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 111.
»  Substitute XT530 for XT100

If you are using the CS_HART_PAO_HART control strategy:
+  Substitute XT531 for XT100

For more information, see HART Integration on page 31.
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CS_PPID_PAO_PID EtherNet/IP Sheet (XIC630)

HCE30Ya_Ovout
XCE X0 Sts_WindupHi
MC6305ts_WindupLo
MCH30 Sts_Available
HCE30_Intlk_BankSts Sts_IntlkOK
raP_Dwve_EH_Promass100_FW3 =

MACE0_Intik_BankSts Sts_NBINtKOK
NCE30_Intlk_BankSts. Sts_Available
XTE0_FT ] MCE30_intlk_BankSts Sts_IntikTApinh
EnableOut—
XT630_Promass_1004i1 Cuoca
XT830_Promass_100401 o
XT630_Promass_100AC
XT630_MeterData

XCE30Sts_eMotiAll

raP_[ve_EH_Heartbeal reP_Dve_EH_Flowmeter
XT630_Dwe_Heartbeat
MT630_Die_HB_SenddSG
XTB30_Dve_HB_SenDak
T830_Dic_HB_ReadMSG
¥T830_Diwc_HB_ReadData
Seq_EH_Dw_HBSeq_Proma
al

XT630_MeterData
_FIP_EUTable EH
te AP _DiagTable_Promass100 . .
teler val_Ta1 [
|_Tat 0

an:aml

The CS_PPID_PAD_HART_PID EtherNet/IP sheet operates the same as the CS_PPID_PAQO_PID
sheet but relies on EtherNet/IP input data.

For information on EtherNet/IP device outputs to PAl inputs, see CS_PAI_EtherNetIP
Sheet on page 113.

«  Substitute XT630 for XT100

For more information, see EtherNet/IP Integration on page 55.
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CS_PPID_PAO_PID EtherNet/IP NoHB (XIC631)

XCE3Vd_CVOout
HCH21 Sts_WindupHi

XC63 Sts_WindupLo

631 Sts_Avdlable
RCE31_Intlk_BankSts.Sts_IntikOK
ACE31_inik_BankSts Sts_NEIntkOK
HCE 1_inllk_BankSts Ste_Available
HCE31_Intk_BankSts Sts_nikTripinh

e
NCE31 Sts_sNotifAl

raP_Dve_EH_Promass 100_FW3 r&P_Dve_EH Fowmeter
XTE31_FT ) XTB31_Dve XTE31
EnableQutf— Enal Inp_P"
Ref_Inp XT621_Promass_100411 ata JTE31_MeterData
0 XT831_Promass_100A01 _EIP_EUTable_EH
W@ 1 Promass_100AC HP_DiagTable_Promass100
Data XT631_MeterData et al_Td1pb

The CS_PPID_PAO_HART_PID EtherNet/IP NoHB sheet operates the same as the
CS_PPID_PAQ_PID sheet but relies on EtherNet/IP input data without heartbeat.

« For information on EtherNet/IP device outputs to PAl inputs, see
CS_PAI_EtherNetIP_NoHB Sheet on page T5.

«  Substitute XT631 for XT100

For more information, see EtherNet/IP Integration on page 55.
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HT830_FF_Link:H.ConnedionFauted

raP_Dw_AP_FFlink

XT830_Dwc
Inp_PVData FFLink_XT830_Inp_PVData:
Inp_PVStatusData FFLink_XT830 Inp_PVSiatusData
Inp_LiveD ata FrLink_XT&30_Inp_LiveDak
‘al_Pv
Sts_PVBad
Sts_PVUncertan
Sts PViGood
Sts_PVGoodCascade
Sts_PVNotLimite d
Sts_PVLowLimited
Sts_PVWHighLlimited
Sts_PVConstant

oo ooo oo

PA
XT830
Inp_PYData Val
Inp_ModFault Val_InpPV
Inp_ChanFault Val_RoC
Inp_PYUncertan Val_Dev
Inp_HiHi Gate Wal_PVEUMin
Inp_HiGate Val_PVEUMax
Inp_LoGate Ou_Reset
Inp_LolLoGate Srol
Inp_HiRoC Gate Sts_eMotifyal
Inp_HiDevGate Sis Em
Inp_LoDevGate Sts_HiHi
Inp_OoRGate Sts H
Inp_Reset Sts_Lo
Cfg InpRawhin Sts_Lolo
Cfg InpRawhax Sts_HiRoC
Cfg PYEUMiIn Sts_HiDev
Cfg PVEUMax Sts_LoDev
Sts_Fail
BusOh 0
AC830Val_Cvout

XC830Sts_WindupHi
HCB30.5ts_Winduplo
XCB830.5ts_Awailable

HC830_Intk_BankSts.Sts_IntlkOK

A1C830_Intlk_BankSts. Sts_NBINthOK
}1C830_Intlk_BankSts.Sts_Available
HCE0_Intlk_BankSts.Sts_IntikTripinh

CWOFault
10-F2

HC8305ts_eMotifAll

00.0

coocoocooooohmo 3

=1
o || slo|= ol

3

CS_PPID_PAO_PID FF Sheet (XIC830)

PPID

ACE30
Inp_OwnerCmd
Inp_PV
Inp_CascSP
Inp_C\Track

Inp_Innerdvailable
Inp_IntlkOk
Inp_MNBIntikOK
Inp_IntlkAvailable
Inp_IntlkTriplnh
Inp_RdyReset
Inp_CVIOFault
Inp_PVSrcl
Inp_PVMotify
Inp_CVMofify
Inp_Reset
Cfg_PVEUMiIn
Cfg_PVEUMax
PSet_Ratio
KCmd_ResetAckal
Bus Obj

Val_SPSet
Val_E
Val_CVSet
Val_CvOout
‘al_EPercent
Val_ExecTime
Ou_OwnerSts

Sts_Un ackAimCount

Sis_Casc
Sts_Bypass

Sts Nrdylnner
Sts_bSrc
Sts_Hand

Sts QoS
Sts_Maint
Sts_Owrd
Sts_BExt
Sts_Proglocked
Stz ProgOperSel

The CS_PPID_PAO_HART_PID FOUNDATION Fieldbus sheet operates the same as the
CS_PPID_PAO_PID sheet but relies on FOUNDATION Fieldbus input data.

BypActive
2C43C4
4C4 5C4
6-C47-C4
8C49C4

For information on Foundation Fieldbus device outputs to PAl inputs, see CS_PAI_FF
Sheet on page 117.

Substitute XT830 for XT100
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CS_PPID_PAO_PID Profibus PA Sheet (XIC330)

XT330 PA Link:|1.ConnectionF auted —

raF_Dve AP_FALink Pal FRID

PALink_XT230_Inp_PVData
PALink_XT=30_Inp_PVStatusData
PAlink XT3D_Inp LliveData| |

[l

Y
2

e

|

i
mwECC
o EE
b fi

i

&

iJI 22
h b
o
<

¥Caa Val GOt E
KCHOS ts WindupHi :
WC930 Stz Winduplo

WCSB0 Sts_Avaidle [
KICE30_intk_BankSts Sts_IntkOK
WIC30Intk_BankSts Sts_MEIntkOK [
HICSA Intk_BnkStsSts Avaidie [
HICS0 intk_BankSts Sts_Intklnpinh  —

CVIOFaul

e

WL Sts_eNotey Al T—

The CS_PPID_PAD_HART_PID Profibus PA sheet operates the same as the CS_PPID_PAQ_PID
sheet but relies on Profibus PA input data.

« Forinformation on Profibus PA outputs to PAl inputs, see CS_PAI_PA Sheet on page 118.
+  Substitute XT930 for XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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Interlock Bank Sheet

PINTLK

XC730_intlk_0

BypAdive
BankSts XC730_Intk_BankSts
PINTLK Input Reference
Parameter Description
BypActive Input connection from CS_PPID sheet

PINTLK Configuration Considerations

Operand Type Description

Instance of data structure (backing tag) required for
PlantPAx control PINTERLOCK proper operation of instruction
Ref_IntlkBankSts P_INTERLOCK_BANK_STATUS  |Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock
Options on page 27.
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10 Faults Sheet
XC730.5ts_OFault : o~ CVIOFault
-/ “.c3
XC730.5ts_DeviceFaut
Faults Input References
Parameter Description
1=10 Fault Status Bad
0=0K
There is a predefined default discrete Logix tag-based alarm for the status. Set
XCxxx.Sts_I0Fault standard configuration members of the discrete Logix tag-based alarm. Access alarm

elements using this format:
PAOTag.@Alarms.Alm_|OFault.AlarmElement
Source: PAQ instruction

Device Fault status:

1=Bad, 0= 0K.

There is a predefined default discrete Logix tag-based alarm for the status. Set
XCxxx.Sts_DeviceFault  |standard configuration members of the discrete Logix tag-based alarm. Access alarm
elements using this format:

PAOTag.@Alarms.Alm_DeviceFault.AlarmElement

Source: PAQ instruction

Fault Output Reference
Parameter Description
CVIOFault Output connection to CS_PPID sheet

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.
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Notes:
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(PPID) Ratio Control Strategies

Use the PPID Ratio control strategy to add a material in a set proportion to another material.

To scale the CV to align with the associated I/0 module channel range or to accommodate a
fail-open (FO) valve (or air to close) use either of the following options:

+ Use a basic PPID with Analog Output control strategy
 Insert a scalar instruction between the PPID CV and the analog output channel

reference
Ratio <A>
; : . PV
Wild Variable Y Field Measurement ———— | X
SP
Controlled Variable X Field Measurement PY ﬁ|h cv m
NEY 123
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PPID Ratio Example

272

In this example, two reactants (A and B) are added to a tank in a constant ratio. The flow rate
of reactant A might change over time because of some upstream process upsets. Use a PPID
Ratio control strategy to automatically adjust the rate of the reactant B addition. In this
example, reactant A is the uncontrolled or wild flow because it is not controlled by the PPID
instruction. The flow of reactant B is the controlled flow.

Reactant A >

/Fm Ratio

i/ <A>

AT
K3/

Reactant B %

FV-317

> A&B Mixture

To perform ratio control with a PPID instruction, set the Cfg_HasCasc and Cfg_HasRatio input
parameters. Wire the uncontrolled flow into the Inp_CascSP input parameter. When in
Cascade/Ratio mode, the uncontrolled flow is multiplied by either the 0Set_Ratio, when in
Operator control, or the PSet_Ratio, when in Program control, and the resulting value is used
by the PPID instruction as the setpoint.

The following PPID control strategies are available as routines in the process library:
« CS_PPID_RATIO
+  CS_PPID_RATIO_HART
+  CS_PPID_RATIO_EtherNetIP
+  CS_PPID_RATIO_EtherNetIP_NoHB
«  CS_PPID_RATIO_FF
+  CS_PPID_RATIO_PA

Import the appropriate control strategy as a routine in your controller project.

Each PPID Ratio control strategy contains these sheets:

Sheet Description

CS_PPID_RATIO PPID instruction

Interlock Bank 0

Interlock Bank 1 The PPID instruction monitors bypassable and non-bypassable Interlocks that force
Interlock Bank 2 the analog output to a specific configured (safe) value or to maintain the current value
Interlock Bank 3 (configurable).

Interlock Bank 4 There are 8 interlock bank sheets; each sheet exposes 16 of the available 32 interlocks
Interlock Bank 5 per bank by default.

Interlock Bank 6 Use the sheets and interlocks that you need and delete the remainder.

Interlock Bank 7

10 Faults The logic monitors Control Variable faults.
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CS_PPID_RATIO Sheet

XT740_hp_PV

XT740_hp_PV_ModFi
XT740_inp_PV_ChFRt

XT740_hp_PV_Uncertain

Inp_CascSP
XC740_CV_Out
XIC740_Intlk_BankSts.Sts_IntkOK
XIC740_Intlk_BankSts.Sts_NBIintkOK
XIC740_intlk_BankSts.Sts_Available
XIC740_intlk_BankSts.Sts_nfkTrpinh

CVIOFaut

PAl Input References

See CS_PAI Sheet on page T10 for details.

«  Substitute XIC740 for the PV data instance of XT101
« Substitute XT740 for the remaining instances of XT101

PAI Outputs to PPID Inputs

Parameter  |Description
Val Value for PPID Inp_PV parameter Process Variable (PVEU)
Value for PPID Cfg_PVEUMin parameter
Val_PVEUmin | PV minimum value in engineering units (PVEU).
Valid any float less than Cfg_PVEUMax.
Val_PVEUMax Value for PPID Cfg_PVEUMax parameter PV maximum value in engineering units (PVEU).
- Valid any float greater than Cfg_PVEUMin.
Value for PPID Inp_PVSrcQ parameter Inp_PV source status and quality:
0 = Good, live, confirmed good 18 = Uncertain, substituted at instruction
1=Good, live, assumed good 19 = Uncertain, using last known good
2 = Good, no feedback, assumed good 20 = Uncertain, using replacement value
Src) 8 = Test, simulated 32 = Bad, signal failure
9 = Test, loopback 33 = Bad, channel fault
10 = Test, manually entered 34 = Bad, module/communications fault
16 = Uncertain, live, off-spec 35 = Bad, invalid configuration

17 = Uncertain, substituted at device

Sts_eNotifyAll

Value for PPID Inp_PVNotify parameter Related PV object alarm priority and acknowledgment
status:

0 = Not in alarm, acknowledged 5 = Medium severity alarm, unacknowledged
1=Not in alarm, unacknowledged or reset required 6 = High severity alarm, acknowledged

2 = Low severity alarm, acknowledged 7= High severity alarm, unacknowledged

3 = Low severity alarm, unacknowledged 8 = Urgent severity alarm, acknowledged
4= Medium severity alarm, acknowledged 9 = Urgent severity alarm, unacknowledged
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274

PPID Input References

Parameter

Description

XIC740_Intlk_BankSts.Sts_Intlk0OK

Interlock bank status 1= 0K to run 0 = Stop

XIC740_Intlk_BankSts.Sts_NBIntlkOK

Interlock bank status 1= All non-bypassable interlocks OK to run

XIC740_Intlk_BankSts.Sts_Available

Interlock bank status 1= Available

XIC740_Intlk_BankSts.Sts_IntlkTripinh

Interlock bank status 1= Interlock trip inhibit - stops equipment but
does not trip

CVIOFault Input connection from 10 Faults sheet

PPID Output References

Parameter Description

XIC740_0ut_CV Control Variable output Loop CV after clamping and ramping (CVEU)
BypActive Output connection to interlock bank sheet

PPID Configuration Considerations

Operand Type

Description

PlantPAx® control P_PID

Instance of data structure (backing tag) required for proper operation of
instruction

Bus0bj BUS_0BJ

Bus component for organization control

« 0if not using organization

« Bus[x].0bj when using organization

See the Rockwell Automation Library of Process Objects Reference
Manual, publication PROCES-RM200.
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CS_PPID_RATIO HART Sheet

PAI = PPD
i | xTs40 . X540
XTS40_hp_PV [ : ] inp_PVData Vi :: ) :Cc Inp_OwnerCmd Val PV
XTS40_Dve_Ss_eHARTDiagCodel - Inp_SmartDvcSts Val_inpPV - - - Inp_PV Val_SP
XTS40_Dvc_Sts_DiagnosticActive ' E Inp_SmartDvcDiagAvaiable Val_RoC ;E Inp_CascSP_HART — “IC Inp_CascSP Val_CVSet
XT540hp_PV_ModFit 5 o] Inp_ModFaut VeLDev > . ; | np_innerAvaiable Val_CVOut XC540_CV_Out
XT540_hp_PV_ChFt 5 o ] Inp_ChanFaut VeLPVEUMn [>- " XIC540_Intlk_Banksts.Sts_intkOK : ; | Inp_inthOK Out_Reset
XT540_Dvc_Sts_CurrentSaturated —¢ Inp_OutOfSpec Val_PVEUMax [— XIC540_intlk_BankSts.Sts_NBIntkOK Inp_NBintkOK Out_OwmerSts
XTS40_Dve_Ss_CurrentFixed ) 0. np_FuncCheck Out Reset > XICS40_tic_BankSs Sts_ Avaiable [ ! &l Inp_intkavalable sts_Casc
XT540_hgDBV_Uncertain 0 ‘ Inp_PVUncertain Srcd " XIC540_Intk_BankSts.Sts_IntkTrpinh - g Inp_intiTripinh Sts_Auto
, & Inp_HiiGate Sis_eflotifyAl D - o | Inp_RdyReset Sts_BypActive
) Inp_HiGate Sts_Err 8 CVIOFault > Inp_CVIOFauit Sts_Err
Inp_LoGate Sts_HiHi 10F1 Inp_PVSrcQ Sts_Hand
‘ Inp_LoLoGate Sts_Hi D 0 Inp_PVNotify Sts_OoS
1 Inp_HiRoCGate Sts_Lo “ CCC Inp_Reset Sts_Maint
, ] Inp_HiDevGate Ss_Lolo > | 1000 Clo-PVEUlin Sts_Ovrd
1 Inp_LoDevGate Sts_HiRoC 0 0.0 Cfg_PVEUMax Sts_Ext
; | Inp_OcRGate Sts_Hev 7 \ o] ClaCVPwirlp Sts_Prog
Inp_Reset Sts_LoDev = = PSet_Ratio Sts_Oper
Cfg_InpRawMin Sts_Fail [ o PSet_SP Sts_ProgOperLock
] Cfg_lnpRawhax BusObj 0
XTS40_Dve Cfg_PVEUMN
Val_HARTPV Cfg_PVEUMax
Val_HARTSV BusObj 0
Val_HARTTV
Val HARTQV
Val_HARTLoopCurrent
Val_inpRawMinFromHART
Val_npRawMaxFromHART
Val PVEUMinFromHART
Val_PVEUMaxFromHART 3
Sis_eHARTDagCode1 o XT540_Dvc_Ss_eHARDiagCodel
Sts_CurrentSaturated XT540_Dvc_Sts_CurrentSaturated
Sts_CurrenfFixed E XT540_Dvec_Sts_CarrentFixed
Sts_Dia gnosticActive = XT540_Dvc_Sts_DiagnosticActive
SrcQ 1-

Ref HARTDta  HARTDevice_|_PAxDevice
Ref DiagTable  _HART7_DisgTable_Generic

Ref_UnitsTable _HART_EUTable_Generic

The CS_PPID_RATIO HART sheet operates the same as the CS_PPID_RATIO sheet but relies on
HART input data.

» Forinformation on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 111.
+  Substitute XIC540 for the PV data instance of XT101
+  Substitute XT540 for the remaining instances of XT100

For more information, see HART Integration on page 3I.
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CS_PPID_RATIO_EtherNetIP

1aP_[nc_EH_Promass 100_FW3 Inp_CascSP_HART
AT640_FT —, 1 ACH40_Intlk_BankSts Sts_intikOK
AL Pronias ot ACE40_intix_BankSts. Sts_NBIntIkOK
A CE40_Intlk_BankSts. Sts_Avalabie

XT840 Promass_100401 MCE40_intik_BankSts. Sts_intlkTripinh

XTB40_Pmmass_1004C o =
ATE40_MeterData CVOFaut
raP_Dve_EH_Heartbeat = r&_Dvc_EH Flowmeter

XT640_Dvc_Heanbeat XT640_Dve
i G XT640_Dwc_HB_SendMSG © Enableln
XT640_Dwe_HB_SendDak
XT640_Dwc_HB_ReadMSG -

X640 MeterData
_FIP_EUTable_BH
ie _EIP_DiagTable_Promass100

et fal_Td1 [ v -

XT640_Dw_HB_ReadData R

NCB40_CV_Qut
x_EH_Dvc_HBSe q_Pmrnass_mO = Inp e

The CS_PPID_RATIO EtherNet/IP™ sheet operates the same as the CS_PPID_RATIO sheet but
relies on EtherNet/IP input data.

« Forinformation on EtherNet/IP device outputs to PAl inputs, see CS_PAI_EtherNetIP
Sheet on page 113.
+ Substitute XIC640 for the PV data instance of XT101

«  Substitute XT640 for the remaining instances of XT100

For more information, see EtherNet/IP Integration on page 55.
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CS_PPID_RATIO_EtherNetIP

_NoHB Sheet

Inp_CascSP_HART
ACH41_intk_BankSts Sts_InfkOK
XIC641_Intk_BankSts St5_NBInIkOK
XIC641_intk_BankSts Sts_Avaiabe
XCB41_Intk_BankSts.Sis_nikTrpinh
CVIOF auit

raP_Dve_EH_Promass100_FW3 ] raP_Dve_EH_Flowmeter

XT641_FT

EnableOut
XT641_Promass_100A11
XT641_Promass_100A01
XT641_Promass_100AC
XT641_MeterDala

XTB41_MeterDai
_BP_EUTable_EH
_EIP_DiagTable_Promass100
e S

XIC641_CV_CQut

BypActive

The CS_PPID_RATIO EtherNet|P NoHB sheet operates the same as the CS_PPID_RATIO sheet but
relies on EtherNet/IP input data with no heartbeat.

« Forinformation on EtherNet/IP device outputs to PAl inputs, see
CS_PAI_EtherNetIP_NoHB Sheet on page T15.

«  Substitute XIC641 for the PV data instance of XT101
«  Substitute XT641 for the remaining instances of XT100

For more information, see EtherNet/IP Integration on page 55.
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CS_PPID_RATIO_FF

Inp_CascSP_HART

XIC840_intk_BankSts Sts_IntkOK i
XIC840_intlk_BankSts Sts_NBh k0K =
MCB40_Intk_BankSts.Sts_Avalabe
XIC840_intk_BankSts Sts_intikTripinh :
CVIOFault
10-F1
XTB40_FF_Link:11 ConnectionFaulted
raP_Dve_AP_FFLink PAl PPD
XT840 Dvc XT840 — XCs40
Inp_PvData FFLink_XT840_np PVData Inp_PVvData va o np_OwnerCmd
Inp_PVStatusData  FFLnk_XT840_inp_PVStatusData Inp_ModFault Va_inpPv [~ np_PV
Inp_LveData FFLink_XT840_inp_LiveData Inp_ChanFaul -;'l np_CascSP
val_Pv i~ Inp_PVUncertain . np_lnnerAvailable
3 & Inp_HiHiGate i np_IntkOK
Inp_HiGate = np_NBinfikOK
Inp_LoGate L F 5 np_IntkAvaiable
Inp LoLoGate seQ-= np_IntkTripinh
Inp_HRoCGale  Sis_eNofifyAl > np_Ri et
m : Inp_HiDevGate Sts_Err>
Sts_PVHighLimited = Inp_L dDevGale Sts_HH ::.
Sts_PVConstant|> - Inp_OoRGate Sk_HP o
Inp_Reset Sts_Lo 0
Cfg_InpRawMin Sts_Lolo|*
Cig_inpRawh ax Sts_HRoC >
Cfg_PVEUMIn Sts_HDev o
Cig_PVEUMaX Sts_LoDev >
Sts Falls _ Sts_ProgOperLock
BusObj 0 BusObj 0

The CS_PPID_RATIO_FF sheet operates the same as the CS_PPID_RATIO sheet but relies on
FOUNDATION Fieldbus input data.

« Forinformation on Foundation Fieldbus device outputs to PAl inputs, see CS_PAI_FF
Sheet on page 117.
+»  Substitute XIC840 for the PV data instance of XT101

«  Substitute XT840 for the remaining instances of XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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CS_PPID_RATIO_PA

inp_Cas cSP_HART

NCB40_intik_BankSts Sts_intikoK
MCHMO_intik_BankSts. Sts_NBINUKOK
NCOID_Inllk_BanksSts Sts_Available
HC940_intk_BankSts Sts_InfikTripinh

AT940_PA_Linkl1.ConnecionF aulted

CVIOFauil
10-F1
raP_Dwve_&P_PhLink = PA PPID
N840
PALink_XT940_inp_PVData np_OwnerCmd
ata PALInK_XT940_Inp_PVStatusData np_PY

PALink_)T940_inp_LheData

np_CascSP
np_Innerdal abie
np_intk Ok
np_NEInthoOK

np Intk A lable
np_Intk Trplrn

St wLimited
St _PVHighLimited
Sts_PVConstant

e el Sis_ Lo np_Rese Sts_Maint > 8C43C4
Cig InpRawhin Sts_lolo: | Cfg PVEUMin Sts_Owrd
Cfg InpRawhax Sts HiRoC & - Cfg PVEUMax Sts_Ed

v o Cfig CVPwilip £ 0
PSel_Ratio 16
PSel_SP Sts_ProgOpaiL ock

BusOh ] BusOH 0

The CS_PPID_RATIO_PA sheet operates the same as the CS_PPID_RATIO sheet but relies on

Profibus PA input data.
« Forinformation on Profibus PA device outputs to PAl inputs, see CS_PAI_PA Sheet on
page 118.

«  Substitute XIC940 for the PV data instance of XT101
« Substitute XT940 for the remaining instances of XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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Interlock Bank Sheet

280

PINTLK
XIC740_intk_0
np_IntkOO
np_Intk01
np_Intk02

BypAdive
T
XIC740_intk_BankSts
PINTLK Input Reference
Parameter Description
BypActive Input connection from CS_PPID_RATIO sheet

PINTLK Configuration Considerations

Operand Type Description

Instance of data structure (backing tag) required for
PlantPAx control P-INTERLOCK proper operation of instruction
Ref_IntlkBankSts P_INTERLOCK_BANK_STATUS Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock
Options on page 27.
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10 Faults Sheet

XIC740_CV_Out_ChFY = E=
XC740_CV_Out_ModFt </ -

Fault Input References

Parameter Description

Channel fault
XICxxx_Out_CV_ChFIt 1=1/0 channel fault or failure
0= 0K Source: PAl instruction

Module fault
XICxxx_Out_CV_ModFlt 1=1/0 module failure or module communication status bad
0= 0K Source: PAl instruction

Fault Output Reference
Parameter Description
CVIOFault Output connection to CS_PPID_RATIO sheet

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.
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Notes:
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Chapter 3]

Process Proportional + Integral + Derivative
(PPID) Split Range Control Strategies

This PPID Split Range control strategy as provided, manipulates two field devices to maintain
one process variable (PV) at setpoint (SP). You can modify this strategy to manipulate up to

eight field devices in one Split Range PPID control strategy.

PV ey OV

F(x)

X Field Measurement
NEEY

— | F(x)

— | F(x)

—|lr

O DO

A feature built into the Split Range control strategies is that the PPID instruction receives an
indication whether its downstream objects can be controlled. If no downstream object is
available for manipulation, the PPID tracks a configured selection (CV1 Initial Value or a fixed

F(x)

value).
PPID Split Range Example
Fix) |-
N ———— L]
PV-3T1A

» Vent

Blanket gas (an inert gas) often pressurizes tanks containing combustible material to ensure
no admission of air. In the example above, when PIC-311 CV = 50%, both valves are closed.

When the CV is less than 50%, the pressurizing valve (PV-311A) opens, and the vent valve (PV-
311B) is kept closed. When the CV is greater than 50%, the vent valve (PV-311B) opens, and the

pressuring valve is kept closed.

In practice, a gap can be used in the characterization to keep the valves from continuously
cycling when the CV is near 50% (such as keep both valves closed when 48% < CV < 52%).
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The valves characterization (CV splitting) is done with the Process Analog Fanout (PFO)
instruction. The action of the PPID is direct acting to accommodate the valves
characterization. If pressure is above setpoint, the CV increases; if pressure is below setpoint,
the CV decreases.

PPID Split Range Control Strategies

Control Strategy Routines

4 45 CS_PPID_SPLITRANGE
<& Parameters and Local Tags
CS_PPID_SPLITRANGE PRI iR
a0 XC780A
80 xC7808
8o X1C780

4 5 CS_PPID_SPLITRANGE_HART
< Parameters and Local Tags
MainRoutine

CS_PPID_SPLITRANGE_HART Interlocks

fn XC580A

fr XC5808

o XIC580

4 4 CS_PPID_SPLITRANGE_EtherNetIP
< Parameters and Local Tags
@ MainRoutine
CS_PPID_SPLITRANGE_EtherNetIP Interlocks
2 XC680A
Be XC6808
80 XIC680

4 5 CS_PPID_SPLITRANGE FF
<@ Parameters and Local Tags
B MainRoutine
FFLinkMap
Interlocks
o XC8B0A
B XC880B
21 XIC880

CS_PPID_SPLITRANGE_FF

4 5 CS_PPID_SPLITRANGE_PA
< Parameters and Local Tags
MainRoutine

CS_PPID_SPLITRANGE_PA Interlocks

PALinkMap

B0 XC980A

B0 XC980B

fo XIC980

Import the routines for the appropriate control strategy in your controller project. Each
control strategy contains multiple routines; each routine contains multiple Function Block
sheets. The control strategy, as supplied, uses only two analog outputs. The control strategy
can support as many as eight analog outputs by exposing additional parameters in the PFO
instruction and adding PAO routines.

Each PPID Split Range control strategy Program is built from multiple Routines:
»  Process Analog Output A
» Process Analog Output B
Process Analog Input to Process PID with Fanout
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ROUTINE: Process Analog There are two routines; each routine contains these sheets:
Output

Sheet Description

Process High or Low Selector instruction

« XC780A and XC780B analog

» XC580A and XC580B HART

« XC680A and XC680B EtherNet/IP™

» XC880A and XC880B FOUNDATION Fieldbus
+ XC980A and XC980B Profibus PA

CS_PAD

Interlock Bank 0

Interlock Bank 1 The PAO instruction monitors bypassable and non-bypassable Interlocks that force the
Interlock Bank 2 analog output to a specific configured (safe) value or to maintain the current value
Interlock Bank 3 (configurable).
Interlock Bank 4 There are 8 interlock bank sheets; each sheet exposes 16 of the available 32 interlocks
Interlock Bank 5 per bank by default.
Interlock Bank 6 Use the sheets and interlocks that you need and delete the remainder.
Interlock Bank 7
The logic monitors one analog output channel for I/0 fault input and raises alarm on an
10 Faults
/0 fault.
CS_PAO Sheet
PAO
XCT780A

Inp_OwnerCmd Ou_CVData [~ XCT780A_Out_CV.
nedFdbkData 0 CVC ata

np O
}

: p_ClosedFdbkData ‘
XC780A _Inp_PosFdbk Inp_PosFdbk o
) Inp_HandFdbk ‘
XC780A _Inflk_BankSts.Sts_IntkOK - np_IntkOK
XC780A_Intlk_BankSts. Sts_NBIntkOK X Inp_NBIntikOK 568590848
XC780A_Inlk_BankSts.Sts_Available Inp_IntkAvailable -
XC780A_Intlk_BankSts.Sts_IntlkTripinh )',) Inp_IntKTriplnh
IOFautt Inp_IOFaut ‘ BypAdtive
aut ) 2-CA3-CA
XCT780A Intlk_BankSts Sts_RdyReset 4-CA5-CA
47-C
FOT780.0ut_CV1 40
Sts_Opel
Sts_ProgOperLock
BusObj 0
Input References to PAO
See the CS_PAO Sheet on page 136 for details.
Substitute:
First Instance of | Second Instance of _
Input XC101 = XC101 = Xc100=
Analog XC780A XC780B FOT780
HART XC580A XC580B FOT580
EtherNet/IP XC680A XC680B FOT680
FOUNDATION Fieldbus XC880A XC880B FOT880
Profibus PA XC980A XC980B FOT980
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ROUTINE: Process Analog There are two routines (One without HART and another with HART); each routine contains these
Input to Process PID with ~ "**'*:
Fanout Sheet Description

Process PID instruction
« XIC780 analog
« XIC580 HART

CS-PPID + XICE80 EtherNet/IP

+ XIC880 FOUNDATION Fieldbus

« XIC980 Profibus PA
PFO Process fan out
mgﬂggﬁ Eggk? The PPID instruction monitors interlock conditions which cause output CV and SP to
Interlock Bank 2 shed. CV shed can be configured to hold the last good CV value or to use the
Interlock Bank 3 configured safe value. SP is shed to current PV.
Interlock Bank 4 There are 8 interlock bank sheets; each bank exposes 16 interlocks but supports as
Interlock Bank 5 many as 32 interlocks.
mgﬂggﬁ Egﬂt? Use the sheets and interlocks that you need and delete the remainder.
10 Faults The logic monitors Control Variable faults.

CS_PPID Sheet

XT780_hp_PV

Out_CVinitializationVal
XT780_np_PV_ModFit

Out_CWihifiaizeReq - Val_CVOut
XT780_hp_PV_ChFt 2-H3 1 2.02
XIC780_intlk_BankSts.Sts_IntkOK .
XC780_intlk_BankSts.Sts_NBinthOK B
XT780_hp_PV_Uncertain XIC780_intik_BankS's. Sts_A vaiable
XC780_Intlk_BankSts.Sts_IntkTrpinh

BypActve

CVIOFault

PAl Input References

See CS_PAI Sheet on page 110 for details.
« Substitute XIC780 for the PV data instance of XT101

+  Substitute XT780 for the remaining instances of XT101
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PAI Outputs to PPID Inputs

Parameter |Description
Val Value for PPID Inp_PV parameter Process Variable (PVEU)
Val_PVEUmin Value for PPID Cfg_PVEUMin parameter PV minimum value in engineering units (PVEU). Valid any
- float less than Cfg_PVEUMax.
Val_PVEUMax Value for PPID Cfg_PVEUMax parameter PV maximum value in engineering units . (PVEU). Valid any
- float greater than Cfg_PVEUMin.
Value for PPID Inp_PVSrc( parameter
Inp_PV source status and quality:
0 = Good, live, confirmed good 18 = Uncertain, substituted at instruction
1= Good, live, assumed good 19 = Uncertain, using last known good
Srcl 2= Good, no feedback, assumed good 20 = Uncertain, using replacement value
8 = Test, simulated 32 = Bad, signal failure
9 = Test, loopback 33 = Bad, channel fault
10 = Test, manually entered 34 = Bad, module/communications fault
16 = Uncertain, live, off-spec 35 =Bad, invalid configuration

17 = Uncertain, substituted at device

Sts_eNotifyAll

Value for PPID Inp_PVNotify parameter
Related PV object alarm priority and acknowledgment status:

0= Not in alarm, acknowledged 5 = Medium severity alarm, unacknowledged
1=Not in alarm, unacknowledged or reset required 6 = High severity alarm, acknowledged

2 = Low severity alarm, acknowledged 7= High severity alarm, unacknowledged

3 = Low severity alarm, unacknowledged 8 = Urgent severity alarm, acknowledged
4= Medium severity alarm, acknowledged 9 = Urgent severity alarm, unacknowledged

Input References to PPID

Parameter

Description

Qut_CVlnitializationVal

Initialization value to PPID
Source: PFO instruction

Out_CVInitializeReq

Initialization request to PPID
Source: PFO instruction

XIC780_Intlk_BankSts.Sts_IntIkOK Interlock bank status, 1= 0K to run, 0 = Stop
XIC780_Intlk_BankSts.Sts_NBIntlkOK Interlock bank status, 1= All non-bypassable interlocks OK to run
XIC780_Intlk_BankSts.Sts_Available Interlock bank status, 1= Available

XIC780_Intlk_BankSts.Sts_IntlkTripinh | \Nterlock bank status,

1=Interlock trip inhibit - stops equipment but does not trip

CVIOFault Input connection from 10 Faults sheet
Program setting for SP, loop mode Auto (PVEU).
XIC780-PSet SP Valid any float.
PPID Output References
Parameter Description
Control Variable output
Val_CVOut Loop CV after clamping and ramping (CVEU)
Destination: PFO instruction
BypActive Output connection to interlock bank sheet

PPID Configuration Considerations

Operand

Type Description

PlantPAX® control P_PID Instance of data structure (backing tag) required for proper operation of

instruction

BusObj

Bus component for organization control

« 0if not using organization

BUS_0BJ |« Bus[x].0bj when using organization

See the Rockwell Automation Library of Process Objects Reference
Manual, publication PROCES-RM200.
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CS_PPID HART Sheet

PA = PPD
XT580 XICS80
40 4 500 0 250
XTS80_hp_PV = 5| inp_PVData vl 95,0 IP-OvinerCmd vaLPv P
XT580_Dvc_Sts_eHARTDiagCode1 = 5 Inp_SmartDvcSts Val_inpPV i = 50 Inp_PV Val_SP <00
XTS80_Dvc_Sts.DiagnostcActve - ;| Inp_SmartDycDiagAvalable VeLReC D Out_CVintializationVal 7] 590 MP-CasesP va_cvset D
XT580_hp_PV_ModFit 0 0 Inp_ModFaut Val_Dev 00 Out_CVinitializeReq 4>°_ ; Inp_CVTrack Val_CVOut 500 Val_CVOut
XT580_hp_PV_ChFIt 5 o~ np_ChanFaut VL PVEUin - 2-H3 - f ;| Inp_lnnerAvaiable  Val_CVOPercent > 202
XTS80_Dvc_Sts_CurmentSaturated = 5 Inp_OutOfSpec Val_PVEUMax ) XICS80_intk_BankSts.Sts_IntkOK ; " Inp_intkOK Out_Reset =
XT580_Dvc_Sts_CurrentFixed o : Inp_FuncCheck Out_Reset B XICS80_Intlk_BankSts.Sts_NBintikOK ; ) Inp_NBintlkOK Out_OwnerSts )
XTS80_WEPV_Uncertain Inp_PVUncertain SreQ - XICS80_ntlk_BankSts. Sts_A vaiable ) Inp_intkAvaiable Sts_Casc
: Inp_HiHiGate Sts_eNotifyAll ; XICS80_Intlk_BankSts.Sts_IntkTripinh - E Inp_intikTripinh Sts_Auto z
, | inp_tiGate Sts B[ o - o & Inp_RoyReset Sis_BypAcive >
: Inp_LoGate Sts_HiHi 0 CVIOFault P Inp_CVIOF ault Sts_Err 0
Inp_LoLoGate Sts i[> 162 Inp_PVSrcQ Sts_Hand
! Inp_HiRoCGate Sts o[> g Inp_PVNotify Sts_00S g
j Inp_HiDevGate Ss_Lolo E cUc Inp_Reset Sts_Maint z
1 Inp_LoDevGate Sts_HiRoC 0 7000 Cfg_PVEUMNn Sts_Ovrd 0
,  Ine_OcRGate Sts_HDev > 15| Co-PVEUNaX StsExtp
| Inp_Reset Sts_LoDev [ PSet_SP Sts_Prog
—— Sts_Fail[> Sts_oper > |
BAH 200 0
Y WM Sts_ProgOperLock
XT580_Dve 45 50 Cfg_PVEUMR BusObj 0
Va_HARTPV > Cfg_PVEUMax
Val_HARTSV : ; BusObj 0
Va_HARTTV[>
Val HARTQV ;
Val_HARTLoopCurrent[>
Val_inpRawMinFromHART i:ﬁ
Val_inpRaw/MaxFromHART “ﬁ“
Val PVEUMinFromHART C:
Val PVEUMaxFromHART ":CC
Sts_eHARTDagCode1 > XTS80_Dvc_Sts_eHARTDiagCode1
Sts_CurrentSaturated XT580_Dvc_Sts_CurrentSaturated
Sts_CurrenfFixed g XT580_Dvc_Sts_CurrentFixed
Sts_DiagnosticActive i XT580_Dvc_Sts_DiagnosticActive
SrcQ 102

Ref HARTData  HARTDevice_| PAxDevice
Ref DiagTable  _HART7_DiagTable_Generic

Ref_UnitsTable _HART_EUTable_Generic

The CS_PPID HART sheet operates the same as the CS_PPID sheet but relies on HART input
data.

« Forinformation on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 111.
»  Substitute XIC580 for the PV data instance of XT101
«  Substitute XT580 for the remaining instances of XT101

For more information, see HART Integration on page 3.
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CS_PPID_EtherNetIP Sheet

Ou_CVinsalzatiorival "l‘ 2
Ott_CVinisaizeReq =
23 ¢

raP_Dvc_EH_Promass100_FW3 - X0680_intk_BarkSts Sts_InkOK !
XICE80_inik_BankSis Sts_ NBinkOK

XIC680_intk_BankSis Sts_Awailabie
XIC680_ink_BankSts Sts_inkTripinh

Sis_ProgOperLock

Sts_SeqTimeout - 4 Max
Sis_Aert - ¥ s 0

The CS_PPID_EtherNetIP sheet operates the same as the CS_PPID sheet but relies on EtherNet/
[P input data.

« Forinformation on EtherNet/IP device outputs to PAl inputs, see CS_PAI_EtherNetIP
Sheet on page 113.
Substitute XIC680 for the PV data instance of XT101

+  Substitute XT680 for the remaining instances of XT101

For more information, see EtherNet/IP Integration on page 55.
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CS_PPID_FF Sheet

Oul_CVinialzationVal
Ou_CVinkalzeReq T

2H3 - f

XICH80_inik_BankSts Sts_nkOK

XICE80_Inflc_BarnkSts Sts_NBinkOK
XICB30_Inf_BarkStsSis_Avaiable

ACE80_intk_BankSis Sts_inkTripinh

XT880_FF_Linki ConnedlionFauted b

- PAl - PPD =

XT880 e NC880
Inp_OwmerCrmd
np_PV

FFLink_XT880_inp_P\VData Ihp_PVData
[FFLirk_XT880_inp PVStatsData Inp_ModFauk
FFLink_XT880_Inp_LiveData i
Val PV —

Sts_PvBad

S PVUnceriain

Sis PVGood O Reset]) Inp_MBINkOK

Sts PVGoodCascade - P L¢ Sic) ) Inp_inkAwaikabie
Sts_PVNoiLimited -~ | Ihp_HiRoCGale Sts_eMotifpd| Inp_inikTripirh
s Bl np_RdyRosat

Sts_P\LowLimited - hp_HiDevGate
0

S5 HiHh

Sts_PVHighLirmited
S5 PVConstant Sts_Hi
| Sts_Lo
Cig_InpRawhin Sk Lolo 3 r
Clig IrpRaahia S HIRoC Sk Owd |:|

Cig PVELMIN
Cig PVEUMax

; Ext

BusOby 0 Sts._ProgOpent_ock
BusOty i)

The CS_PPID_FF sheet operates the same as the CS_PPID sheet but relies on FOUNDATION
Fieldbus input data.

« Forinformation on Foundation Fieldbus device outputs to PAl inputs, see CS_PAI_FF
Sheet on page 117.
» Substitute XIC880 for the PV data instance of XT101

« Substitute XT880 for the remaining instances of XT101

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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CS_PPID_PA Sheet

XCoe0

—
Inp_OwnerCmd Wi /, l.

Val_CVOu

Inp_intkcOkK
Inp_NBinkOK
o ntkAaiiable

SER5006B48

St5_PVConstant

i dax
Cig_PVEUMIn
Cig_PVEUMax

ﬁ'*;
BusOby 0 St5_ProgOperlock
BusOby 0

The CS_PPID_PA sheet operates the same as the CS_PPID sheet but relies on Profibus PA input

data.
« Forinformation on Profibus PA device outputs to PAl inputs, see CS_PAI_PA Sheet on
page 118.

«  Substitute XIC980 for the PV data instance of XT101
Substitute XT980 for the remaining instances of XT101

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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292

PFO Sheet

Val CVOut
XCSB0A Val CVOut
XCS30B.Val_CVOut

XCS80A.Sts_Available

Out_CWinttialzationVal
Out_CVinitializeReq

-, -
XCS80B Sts_Availble D=,
PFO Input References
Parameter Description
Val_CVOut

Control Variable output Loop CV after clamping and ramping (CVEU)

XCxxxA.Val_CVOut
XCxxxB.Val_CVOut

Value of CV Output after optional rate limiting, in engineering units.
Extended Properties of this member:

Engineering Unit - Engineering units (text) used for the analog output.
Source: PAQ instructions

XCxxxA.Sts_Available
XCxxxB.Sts_Available

1= Analog output available for control by program
Source: PAQ instructions

PFO Qutput References

Parameter

Description

Qut_CVlnitializationVal

Initialization value for PPID

Out_CVinitializeReq

Initialization request for PPID
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Interlock Bank Sheet
PINTLK
XIC580_Intlk_0
BypAdive
XCS80_Intk_BankSts
PINTLK Input Reference
Parameter Description
BypActive Input connection from CS_PPID_SPLITRANGE sheet

PINTLK Configuration Considerations

Operand Type Description

Instance of data structure (backing tag) required for
PlantPAx control PINTERLOCK proper operation of instruction
Ref_IntlkBankSts P_INTERLOCK_BANK_STATUS Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock
Options on page 27..
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XC780A.Sts_IOFauit E
XC780A.Sts_DeviceFault b

XC780B.Sts_IOFault E
XC7808.Sts_DeviceFault f

, D
SystemSts AlwaysFalse >
SystemSts AlwaysFalse - f
SystemSts. AlwaysFalse - > CVIOFault
SystemSts AlwaysFalse - S D f 1-G3
System Sts. AlwaysFalse :,L_>_
SystemSts AlwaysFalse b
-,
System Sts.AlwaysFalse ):
SystemSts. AlwaysFalse f
=) =

System Sts.AlwaysFalse :D'
System Sts.AlwaysFalse f E f
SystemSts AlwaysFalse >
SystemSts AlwaysFalse - f

Faults Input References

Parameter Description

1=10 Fault Status Bad, 0 = 0K
§Ex§é§§2‘:gggﬂ:{ There is a predefined default discrete Logix tag-based alarm for the status. Set

D standard configuration members of the discrete Logix tag-based alarm. Access alarm
elements using this format: PAOTag.@Alarms.Alm_IOFault.AlarmElement

1=Device Fault Status Bad, 0=0K

XCxxxB.Sts_DeviceFault

YCxxxB.Sts_DeviceFault There is a predefined default discrete Logix tag-based alarm for the status. Set

standard configuration members of the discrete Logix tag-based alarm. Access alarm
elements using this format: PAOTag.@Alarms.Alm_DeviceFault.AlarmElement

System.Sts.AlwaysFalse  |raP_UDT_Opr. System.Sts.AlwaysFalse

Fault Output Reference
Parameter Description
CVIOFault Output connection to CS_PPID_SPLITRANGE sheet

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.

294 Rockwell Automation Publication PROCES-RM201B-EN-P - August 2024



Chapter 32

Process Pressure/Temperature Compensated
Flow (PPTC) Control Strategies

The Pressure/Temperature Compensated Flow (PPTC) instruction calculates the flow of a gas
at standard / design temperature and pressure, essentially a mass flow rate, given a
volumetric flow rate or differential pressure measurement. The design temperature and
pressure are specific to each instrument, and since the thermodynamic conditions of the
actual gas flow rarely align with the design conditions, temperature and pressure
compensation is often used to compensate the actual flow measurement so that the
measurement is adjusted to design conditions (essentially normalizing the gas flow to design
conditions). This instruction requires measurements of the actual temperature and pressure
of the flowing gas.

For the compensation to work correctly, like units for temperature and pressure must align
and the final calculation is applied to absolute values. That is, Inp_Pact and Cfg_PStd must
both be in the same units (Cfg_POffset is added to both values to convert to absolute
pressure). Also, Inp_Tact and Cfg_TStd must both be in the same units (Cfg_TOffset is added to
both values to convert to absolute temperature) _

The PPTC Add-On Instruction is intended as a calculation function only, between other blocks,
and no HMI components are provided. If a faceplate or alarms are needed, the calculated
output from the instruction can be sent to a PAl (analog input) instruction for alarming and
display.

The PPTC control strategy is available as two routines in the process library:

Routine Description

FY101A Linear flow transmitter
FY201A DP Transmitter

4 L CS PPTC

4 =llogic and Tags
< Parameters and Local Tags
@ MainRoutine
fn FY101A
fn FY201A
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The PPTC HART control strategy is available as two routines in the process library:

Routine Description
FY102A HART linear flow transmitter
FY202A HART DP Transmitter

4 L CS_PPTC_HART
4 =l Logic and Tags
< Parameters and Local Tags
@ MainRoutine
80 FY102A
0 FY202A

The PPTC EtherNetIP control strategy is available as two routines in the process library:

Routine Description
FY103A EtherNet/IP™ linear flow transmitter
FY203A EtherNet/IP DP Transmitter

4 L CS_PPTC_EtherNetIP
4 “lLogic and Tags
< Parameters and Local Tags
& MainRoutine
21 FY103A
fn FY203A

The PPTC FOUNDATION Fieldbus control strategy is available as two routines in the process
library:

Routine Description
FY105A FOUNDATION Fieldbus linear flow transmitter
FY205A FOUNDATION Fieldbus DP Transmitter

4« L CS_PPTC FF
4 “lLogic and Tags
< Parameters and Local Tags
& MainRoutine
FFLinkMap
2 FY104A

I FY204A

The PPTC Profibus PA control strategy is available as two routines in the process library

Routine Description
FY104A Profibus PA linear flow transmitter
FY204A Profibus PA DP Transmitter

4 L CS_PPTC_PA
4 «lLogic and Tags
< Parameters and Local Tags
@ MainRoutine
i1 FY105A
i FY205A

PALInkMap
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CS_PPTC Sheet

PAl L]
THo2
TMo2_hp PV [ 0 042978427 1\ s PvData vai [ 300
0, Inp_SmartDveSts Vd_lnpw,-z:o
) < Inp_SmartDvcDiagAvaiable Val_RoC [ 00
T102_Inp_ModFit : > <] Inp_ModFaut Val_Dev [
TH02_Inp_ChFit ] <] Inp_ChanFault Out_Reset [>
¢ ] Inp_OutOfSpec s il =l e L]
| Inp_FuncCheck Sts_eNotifyAl [ FY102A FHO2A
[ 250 | | 61.86627642976427 | S00
THO2_inp_Uncertain Inp_PVUncertain Sts_Err [ 550 MPTAG 0wt Flow - —————— | Inp_PVData Vel
& Inp_HiHiGate Sts_HiHi 7 Inp_PAct Ss_Emr[p— — — —OA: Inp_ModFault Val_lnpPV [ 0o
| Inp_HiGate Sts_Hi [» Inp_DPAct | Inp_ChanFault Val_RoC [
< Inp_LoGate Sts_Lo Inp_FAct 0 Inp_PVUncertain Val_Dev 05
< Inp_LoLoGate Sts_Lolo “ < Inp_Reset Out Reset 2
@] Inp_HiRoCGate Sts_HiRoC [ Sts_Em
| Inp_HiDevGate Sts._HiDev [ Sts_HiHi 8
Z Inp_LoDevGate Sts_LoDev [ Sts_| 2
| Inp_OoRGate Sts_Fail |- Sts_Lo
< Inp_Reset Sts_Lolo z
<] Cfg_InpRawiin 5
] Cfg_InpRawiax
"] Cfg_PVEUMN D
<] Clg_PVEUMax 9
BusObj 0 BusObj 0
PAl =
P02
. 0.42976427 | L
P02 Inp PV <] Inp_PVData Val [
: | Inp_SmartDvcSts Val_inpPV [
< Inp_SmartDvcDiagAvailable Val_RoC
PHO2_lnp_ModFit | Inp_ModFaut Val Dev
P102_Inp_ChFt | Inp_ChanFault Out_Reset [
& Inp_OutOfSpec SrcQ
€| Inp_FuncCheck Sts_eNotifyAll
PN02_hp_Uncertain |- 9| inp_Pvncertain Sts_Err [
;I <] Inp_HiHiGate
1 * Inp_HiGate
< Inp_LoGate
! <] Inp_LoLoGate
: | Inp_HiRoCGate
4  Inp_tDevGate
1 < Inp_LoDevGate
5 * Inp_OoRGate
20 E Inp_Reset ;
200 | ST
009 Cfg_InpRawiax
] Cfg_PVEUMN
1000 |
] Cfg_PVEUMax
0 ] XCmd_Reset
BusObj 0
PAl =
FHo2
) 042978427 |
F102_Inp_PV _;_I % Inp_PVData
| Inp_SmartDvcSts
z | Inp_SmartDvcDiagAvalable

l@}—g — — — — — — — 2 ] i Mocraut
FN02_hp_CnFt | Inp_ChanFautt
] Inp_OutOfSpec
] Inp_FuncCheck Sts_eNotifyAll [
Inp_PVUncertain Sts_Err [
“ Inp_HiHiGate Sts_HiHi |-
<l Inp_HiGate

& Inp_LoGate

| Inp_LoLoGate
Inp_HiRoCGate
Inp_HiDevGate
Inp_LoDevGate
Inp_OoRGate

| Inp_Reset

7] Cfg_InpRawMin
] Cfg_InpRawMax
] Cfg_PVEUMN
Cfg_PVEUMax
XCmd_Reset

Fi102_inp_Uncertain

BusObj 0
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PAl Input References

See CS_PAI Sheet on page T10 for details.

PAl Instruction | Description fn"sﬁfﬂi.ﬁ';ﬁt'ﬂzgisfiﬁf’
PPTC Inp_TAct Actual (measured) temperature TNOV/TI201

PPTC Inp_PAct Actual (measured) pressure PN01/PI201

PPTC Inp_DPAct  |Actual (measured) differential pressure (square root) PDIT101/PDIT201
PPTC Inp_FAct Actual (measured) uncompensated flow (linear) FIO1/F1201

To configure the flow calculation method, see the Advanced properties page for the PPTC
instruction. Select one of the following:

- Differential pressure (PPTC Inp_DPAct)
«  Flow input (PPTC Inp_Fact)

PAI Outputs

Parameter Description
Val for PPTC Inp_TAct Actual (measured) temperature

Val for PPTC Inp_PAct Actual (measured) pressure

Val for PPTC Inp_DPAct | Actual (measured) differential pressure

Val PPTC Inp_FAct Actual (measured) uncompensated flow

PPTC Outputs

Parameter Description

Out_Flow Compensated flow (at standard temperature and pressure: mass flow)
Sts_Err 1= Error in configuration: See detail bits (Sts_Errxxx) for reason

PPTC Configuration Considerations

Operand Type Description
® Instance of data structure (backing tag) required for
PlantPAx® control P_PRESS_TEMP_COMPENSATED proper operation of instruction
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CS_PPTC_HART Sheet

™O1_hp_PV
THO1_Dve_Sts_eHARTDiagCode1
T1101_Dve_Sts-BiagnosticActive

1 THOT_np_ModFRt
THOT_inp_Chit

T01_Dve Sts_CurrentSaturated
THO1_DvciSte_Currenfbed
THO1_inp_Uncertain

]

THo1_Dve
VAl HARTRY

VAl HARTSV
Val_HARTIV
Val_HARTQV

Val HARTLoopCurrent
Val InpRawMinFromHART
Val_InpRawMaxFromHART
Val_PVEUMRFromHART
Val_PVEUMaKFromHART
Sts_eHARTDiagCode1
Sts_CurrentSaturated
Sts_CurrentFixed
Sts_DiagrosticActive
st

Ref HARTData  HARTDevice_| PAxDevice

Ref Diagiable  _HART7_DiagTable_Generic

Ref_UnitsTable _HART_EUTable_Generic

PHO1_hp_PV
PH01_Dve_ Sts_eHARTDiagCode1
PH101_Dvc_Sts_DiagnosicAdive

Ba01_inp_Mock

PIO1_inp_ChFRt
PH01_Dvc_Sts_CurrentSaturated
_ PH01_DveiS _Currenfoed

PIOT0fp_Uncertain

PAH =]
PIHO1_Dve

VBLHARTRV

VAl HARTSV

VBl HARTIV

Vel HARTQY

Val_HARTLoopCurrent

VaLInpRawHinFromHART

Val_InpRawMaxF romHART

Val_PVEUMnF romHART

Val_PVEUMacFromHART

Sts_eHARTDiagCodet

Sts_CurrentSaturated

Sts_CurrentFiced

Sts_DiagnosticActive

srea

Ref HARTData  HARTDevice | PAxDevice

Ref DiagTable  _HART7_DiagTable_Generic

Ref_UnitsTable _HART_EUTable_Generic

FHO1_hp_PV
F101_Dvc_Sts_eHARTDisgCode1
F1101_Dvc_Sts_DiagnosticActive

14F1101_np_MocF Rt
FNO1_inp_ChFt
FN01_Dvc_Sts_CurrentSaturated
_ F101_DvG.5i Currentied
FH101_np_Uncertain

FHO1_Dve
VAl HARTRV

Vel HARTSV
Val_HARTIV
Val_HARTQV

Val HARTLoopCurrent
Val_inpRaw/MinFromHART
Val InpRawMaxFromHART
VAl PVEUMNFromHART
Val_PVEUMaFromHART
Sts_eHARTDiagCodet
Sts_CurrentSaturated
Sts_CurrentFixed
Sts_DiagnosticActive

St
Ref HARTData  HARTDevice_| PAxDevice
RefDiagTable  _HART7_DiagTable_Generic

RefUntsTable _HART_EUTable_Generic
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ot
& LA N whe
. o | mp_SmerDvests VaLingpv D>
. & np_SmerDvcDiagavaie LR D
- ] e ModFaut Veloev [
Inp_ChanFaut Out Reset
: 2 Inp_OUOfSpec srea i
. 4| mp_Funccheck Sk etotiyal >
1| mp_PWncertan St Bl
Inp_ HiGate Sts_HHi [
! | np_tiicate s> °
: np_LoGate Sts Lo g
1 € np_Lolocae ss_Lao> |
1 €| np_HRoCGate Sta HRAC P> |
Inp_HDevGale Sts._HDev
: <l Inp_LoDevGate Sts_LoDev [ :
Inp_OcRGate sts_Fai
° o inp_Reset
2;n Cfg_inpRawMin
50| Co_mpRavtax
Clo_PVEUMR
1000
Clo_PVEUMax
BusObj )
TH01_Dve,Sts_eHARTDiagCode
THO1_Dve_Sts.ComentSaturated
THO1_Dve_Sts_Currenfed _
THO1_Dve_Sts_DiagnosticAdive
11
PAI £
P01
ORI | g ppats vapo2
= [ iy 00
- o] Ino_Smarvests VaLiopPv >
Inp_SmartDvcDiagAvaisle Val_RoC
2 Ol ip_tocFaut va_pev >
: %] inp_ChanFaut outResa >
Z Z 1np_OutOfSpec srca s
- o] p_FuncCheck Sta_eNotiyaa >
1| e_PVuncerain SeEnp
Inp_HiiGate St_HiH
! deoioe sanb !
1 ¢ mp_Locate sl o
1 | inp_LoLGate St Lolo > o
| Inp_HRoCGate Sts_HiRoC
" eaoeces Py
1 e Lovevade Sto_Loder ) |
o | mp_0cRGate ss_Fal
4 o I0p_Reset
Cfg inpRawlin
250 | i o
aod| ClePVEn
o | crapvaa
XCmd_Reset
BusObj )
P101_Dve_Sts_eHARTDiagCode!
P101_Dve_Sts, CirentSatirated
R101_Dvc_Sts_CurrenfFoed
PH101_Dvc_Sts_DagnosticAdive
15
Pal [}
Fio1
40 0.97627 500
- o lo_pvoda velb o
Inp_SmartDvests ValhpPV.
: : np_SmarDvcDiagAvaisle Val RoC :2
) 3 mp_poaFaur velDev [
5 5 | CharFaut Out Reset>
> Inp_OutOfSpec srca
_ © & inp_Funccheck sts_etostyar)> °
¢ © & inp_Pvuncertan ss.enp
1 e ticde SsHP o
, | e LoGate selop o
, e LoLacate Sts_Lolop |
Inp_HiRoCGate Sts_HRoC,
: | inp_HDevGate Sts_HDev Z
1 LoDevGae S Lodevp |
o Imo_OoRGete Sts_Fai
Inp_Reset
e c:’;—gnmwmm
20
501 ClanpRaviex
1000 ClaPVElin
Cfg_PVEIMax
®  Xcm_Reset
BusObj 0

FI101_Dvc_Sts_eHARTDiagCode1 _
FH01_Dve_Sts_CurrentSaturated
FH01_Dve Sts_Currenficed

FH01_Dve_Sts_DiagnosticA cive
1-C10

250
250
250
250

PPTC = Al
FY101A FHOTA
61866210.2976427

Inp_TAG  Out Flow o | e_PvData

np PAC S Em[>- | Inp_WodFau

Inp_DPACt o ¢ np_ChanFaut

Inp_FAG o ¢ _Pvuncertan
Inp_Reset
BusObj

=

val
ValinpPV/
Val_ReC
Val_Dev
Out Reset

Sts_Er [

S_HH
Sts_Hi
sis Lo

Sts_Lolo [
Sts_HRoC >
Sts_Hiev [

Sts_LoDev
ss_Fail
0
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Chapter 32 Process Pressure/Temperature Compensated Flow (PPTC) Control Strategies

The CS_PPTC_HART control strategy operates the same as the CS_PPTC control strategy but
relies on HART input data.

» Forinformation on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 111.
«  For more information, see HART Integration on page 31.

PAl Instruction | Description f::;ﬁm;ﬁ:';fa?:iff:
PPTC Inp_TAct Actual (measured) temperature TN02/T1202

PPTC Inp_PAct Actual (measured) pressure PI102/P1202
PPTC Inp_DPAct  [Actual (measured) differential pressure PDTI02/PDIT202
PPTC Inp_FAct Actual (measured) uncompensated flow F1102/F1202
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CS_PPTC_EtherNetIP Sheet

r3P_Dve, EH_Promas=100_FW3 =
T3 FT 3
EabeCutp— —
RefIng I8 Fromass_1004:11 |
RefOu TI%03_Promass_1008:01
Ref Clg TINE Fromass WA |
Ref_Met=rDats TIIE MeteData
| FTT =] Al =
BF Dvc EH_Hearbest [=] =F Dvc EH Fowmeer [=] Fal [=]
| Friosa GLETY i
TI¥8_Dvc_Hesrthest |_ TIW3 Dve T3 hpRa Inp_P\Data Vi ;v:)-:)
Fef SendMEG THOE Dve HE_SendS6 —Enbieln ng, b Inp_PAct Inp_ ModFaut Y IngPV b 0
Ref SandDats TIHE Dve_HE SndData Ref MaterData T3 MeeDsts — — < Ing WodFaut b Inp_DPAct Inp_ChanFait V& RoCHDD
Ref_ResdMSG 1903 Dve HE_ResMSG [ Re(EUatle _BF EUBbeEH — —{inp_ChanFait b Inp F At Inp_PVUncertan Ve Dewb
Fef ResdData TI%03 Dve HE ResdData Ref Dagkbe P Daglable Pomassi ;o — —inp QDS pec % Ing Resst Out Resetf
RefHaitbest®s _EH Dy HBSmq Pomassi0d | 4| Ing, Hesrtbastiiart Ve T 20 0 | — —ine FuncChese k2 Sts Enp o
¢| Inp Inhbitsen Va_S=qStepp | vz 00 — ] Inp_MintRend b Sts Hiip 0
< Inp 10 Faut Vei_VerifyProgess VT3 Inp_ PVUncertsin  Sts eNotfyalE: s Hi
0 0.0 0 0
<| Cig_AmessC e \l_RegertD e Vsl MassFiow Ing_HiHiGat Sts Enrl | s Lop -
Vil_BSWOpsons » 10%P- 0706100 0000 Vi VaiFlou> o Inp,_Histe st FHe Ste Laop o
VA_FWersonp Val_CorVolPiow> 00 1 Inp LoGate Sis Hib o Sts FiReCh
Sts Enmbledb | Vi Densiy > 00 Ing, LoloGate St Lab o Sts_HiDev b o
s Raystarth O va_ReDanety Inp_ HRSCBate sts Laop sts Lodevf O
s Restrass) o | va_Temp 2 Inp HD=vGse  Sts HIRGG) o Sts Fal
S g ot e ) cacs :
s | i = I - e
St SeqBusy P Stz HesrtbstAkr > Inp_Resst Sts_Failf
Sts SegDonef | Sts [OFait> 1 — Bi=Otj o
Sts S s DigFal | -
St SaqTmeoutl | Stz DigOUDISE: o
Sts Aerth o Sts DigFuncCheck >
Sts DisgMantRend> 0 ——
r3P_Dve EH_Promas=100_FW3 =
PI103FT 3
Erabiecutp1
Ref Inp F1103_Promass_1004:11 |
Ref Ou PI103_ Fromass_10&01
Ref Ci FI DI Prome=s_DO&C |
Ref_Meterliata P03 MeterDiata
=P Dvg EH_Hearbest = |
=P Do EH_Foametr = Y =
FID3 Dvc Heatbest | - =
Fef SadEG PI103 Dvc HE_SendMSG | |PmaDue FID3 e
Ref_SendData FI103_Dvc HE_SendDats —|Enabieln Inp_P\Data vap 222
Ref_ResdMSG FI 03 Dvc HE_RmdMS3 Ref_MeterData FID3 MemDat e Ve_IpPY b 0
Ref RedData FI'03 Dvc HE_RmdData Re{E st _BF EURl=EH —— ——{Inp_ChanFautt VA ReGE D0
Ref Hartteat®q _EH_Dvc HBSeq Promass100 o Ref_Deghbe _BP_DagTable_Promass100 00 |[ —— —— Inp_OutQ fSpec: Va_Dev )
<| Inp InhitSeq VA SeStepb o |—--€Inp_Haarlbaa'AErl Ve 1o o (= ——dqing FucCheck  Out Resett
< IO Faut Vel_VerifyProgess - 0 v =200 | - ] Ing Mant R Seb 2
| Cfg_AcoessCais Va_Reporti D 280000 0000 0000 0000 \H_Ix:i)a 2 Inp_PWincatan  Sts_eNotifyAll 2
e e Val Mass Fow g g —— || | Inp_Hiti Gate Sts Bl
Ve_FWersonp Vi VaFlow)> 00 | | Inp_HiGste St Fibip §
Ste Ensbiedp o | V3l CorVoiFou> 0 o || | Inp_LoGate SteHip o
S5 RayStart Vd_Desty > 00 | | Inp_LoL oBate Stslon
S5 Restfsssh o | Val ReDesiy> o0 || | Inp_HRSCGate s Ldos o
St ResultFsil: ) Ve Temp> 2 | | Inp HiewGse  StsHiRaCP o
S5 NewRepath | Vel Cond > || || InploDeveste St HiDevp o
Sts SenBusy Sts eDagloe ™ | Inp_OoRGate St LeDew
Sts_S=qDore 3 | Sts Heatba Ak © J|| | Inp_Reset Sts Falp ©
Sts SeqErr Sts IOFatl | - — || XCrd Resa
Sts_SeqTimeast o |  Sts DigFalb— — | BiEOH] a
: At Sts DigOUDFSRe o — ~|
&sﬁDimFmClﬂ:k}a - —_— J
Sts DisgMantRend> 2
@aP Dve EH_Promass®0 FWa [=]
Flms_FT i
Erabboutp 1
Ref_lng FI 03 _Promsss_D0AI1 1
Ref Out FI903_Promass_1004:01 |
Ref Cfg FIN3 Promas 100AG
RefMaaData FIO3_Met=Dats |
raF_Dvc_EH_Hearbeat [=] | raP Dvc EH_Flowmeer [=] Al =
FI%03 Dve Heartbeat | FID3 Dve Floa
Ref_SendMEG FID3_Dve HE_SeSG 0 —- g Enabieln Inp_P\Dats
Re{ SendDats FI'D3 Dve HE_SanDats Ref MaeDats FID3_Met=Dats — — —qInp_ModFauit o
Fe [ R=dMSE FI%3_Dve_HE_ResdMSG [ Ref_ELTabie _EIF_EUBbe EH [ — —{inp GhenFait VA RGP o
Ref ResdData FI%03_Dve_HE_ResdDats RefDsghte _EIP Diaglabl Prmassitd] | ([ Vl_Dev >
Ref HesribestSeg _E4_Dve HESeq Ramsssi00 | - Ing, Heartbest Ml Ve Bt b o [ g FacCied  outResty "
o Ing InhititSag Va_SeSEnp [ Ve pizpo 0 | ||.— < Inp_Maint Rt smab 2
7 Ing 1OFault vl VerifyFrogess el Bt3 Inp_P\ncetsn  Sts eNetifyall:
0 | 0.0 2 ]
2 Cig_AcsecCode Vi_RepertlD S el ; | | Inp_HitiBate S5 B |
a_bEWOpbons ?o:m_:»m_ma_ = Val_ValF ow 3 3 | | | Inp_HiGate Sts_HiH 3
Va_FWersion| | Vel_CarVoFlow: - | | | Inp_LoGate StaHi
Sts Ensbid - g | Dansty gg || Inp_LoLoGate Stslo g
st Reystartp o | Ve RefDersity b | | | | Inp_HIRoCGate S5 ldap o
Sts ResultPass- vl Tempf 2 | Ing_HilevGale  Sts HiRoGF o
Stz ResutFsil v Cond | InploDeviste G5 HiDev
Sts NewReport - B Sts eDiagCade| i | Inp_DoRGate Sts LaDew b ©
Sis_SeqBusy £ g | Sts HeatbestArt [ 0 | | | | Inp_Reset I
Sts Seglonef | Sts OFaultf> | - J| XCmd_Resa
Sts SeEnrf | StsDigFalpg- — || Bu=0E; n
Sts SegTmeat © Sts DisgOuDiSpec o —
Sts Alatp ol | St DisgFuncCheokp o - — g|
Sts DigMantRegd[— — ——
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Chapter 32 Process Pressure/Temperature Compensated Flow (PPTC) Control Strategies

The CS_PPTC_EtherNetIP control strateqy operates the same as the CS_PPTC control strategy
but relies on EtherNet/IP input data.

For information on EtherNet/IP device outputs to PAl inputs, see CS_PAI_EtherNet|P Sheet on
page 113.

For more information, see EtherNet/IP Integration on page 55.

PAl Instruction | Description Isnuslﬁfliltl:l:ﬁtlaz:?fi;i:’
PPTC Inp_TAct Actual (measured) temperature TI03/TI203

PPTC Inp_PAct Actual (measured) pressure PI103/P1203

PPTC Inp_DPAct | Actual (measured) differential pressure PDTNO3/PDIT203
PPTC Inp_FAct Actual (measured) uncompensated flow F1103/F1203
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Chapter 32 Process Pressure/Temperature Compensated Flow (PPTC) Control Strategies

CS_PPTC_FF Sheet

T Dve T
D FrUrk THM Inp PVData U
auseaFFUrk THOd np PVShisDoia oo

x FrUnk T4 Inp Liva Ot = Fa
PPIC - Pl
1 = o]
T 55 A% 0 Py ida, B A
i En E " b VD
T i E Fa T
1
T i i
3 i
. i
Fiio4 FF Link il .Comne clion Fa Bed : A
mP Dvc AP FRURK
e
FHO4 Dwe Pl .
DG FFlnk Fil04 o PVaia R
o FUERudonFlrk PHOY Ip PVSabaDats Fro4 . . a
Ok Frlrk PHOM o Livelsts Pt ]
Loy 1
e 1
L
- E
T CGak i
3
:
&
=]
Fiid FF LinkH Conngsc ol e
=P Dve BF FRURk - =]

FId Dwe 0
P WDt FFLnk FHd Imp PVDaa PGt
LsCetaFFlnk FI04 Inp PV SEius Dok MliccFa
Ik FFLik AYE o UwaDda

The CS_PPTC_FF control strateqy operates the same as the CS_PPTC control strategy but
relies on FOUNDATION Fieldbus input data.

For information on Foundation Fieldbus device outputs to PAl inputs, see CS_PAI_FF Sheet on
page 117.

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.

PAl Instruction | Description Isnuslif:‘i;:';:ttn';:‘;sfigf?
PPTC Inp_TAct Actual (measured) temperature TN04/TI204

PPTC Inp_PAct Actual (measured) pressure PI104/PI204

PPTC Inp_DPAct | Actual (measured) differential pressure PDTNO4/PDIT204
PPTC Inp_FAct Actual (measured) uncompensated flow FI104/F1204
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Chapter 32 Process Pressure/ Temperature Compensated Flow (PPTC) Control Strategies

CS_PPTC_PA Sheet

T1905_FA_Link| 1.ConnectonFauied
raP_Dvc AP_FAlink

TIH0E Dve PAl
ta FALnk TI¥05 Inp_FVData

np P\SEteDae  FALRK TIO0S Inp PVStaheDats

ve D PALink_TI105_Inp _liveData| .

PI05_PA_Lnk|1.Connecton Fauled
raP_Dwvo AP_PALink
Pl D& _Dvc
FALnk F1906_Inp FVData

== PALnk PI106_Inp PVStahisData
PALink_P1105_Inp |

FIDE_PA_Link |1.ConnectonF auhed
raP_Dvc AP_PAlink

a PALink_F1105_Inp PVData
Dz PALnK FH05_Inp PVStatslat
=] PALink FI#05_Inp LiveData| . .

The CS_PPTC_PA control strategy operates the same as the CS_PPTC control strategy but
relies on Profibus PA input data.

For information on Profibus PA device outputs to PAl inputs, see CS_PAI_PA Sheet on page T18.

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.

PAl Instruction | Description Isnu;::tl"t'::::“z:?f'::?
PPTC Inp_TAct Actual (measured) temperature TNO5/TI205

PPTC Inp_PAct Actual (measured) pressure PI105/P1205

PPTC Inp_DPAct  |Actual (measured) differential pressure PDTNO5/PDIT205
PPTC Inp_FAct Actual (measured) uncompensated flow F105/F1205
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Chapter 33

Process Tank Strapping Table (PTST) Control
Strategies

Use a PTST control strategy to calculate the volume of product in an upright cylindrical tank,

given the level of the product and the tank calibration table. The instruction can compensate
for:

« Free water at the bottom of the tank, given a product/water interface level.

» Thermal expansion of the tank shell, given the coefficient of linear expansion of the
shell material and product and ambient temperatures.

« Afloating tank roof, given the product density is provided.

The PTST instruction is intended only as a calculation function, between other blocks, and so
no HMI components are provided.

The PTST control strategy is available as two routines in the process library:

Routine Description

ono Level input with no compensation

01201 Level input with compensation inputs exposed
4 5 CS_PTST

< Parameters and Local Tags
2 MainRoutine

80 Q1101

81 Ql201

The PTST HART control strategy is available as two routines in the process library:

Routine Description
ono2 HART level input with no compensation
01202 HART level input with compensation inputs exposed

4 5 CS_PTST_HART
<& Parameters and Local Tags
@ MainRoutine
8 Q1102
fr Ql202
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Chapter 33 Process Tank Strapping Table (PTST) Control Strategies

The PTST FOUNDATION Fieldbus control strategy is available as two routines in the process

library:

Routine Description

004 FOUNDATION Fieldbus level input with no compensation

01204 FOUNDATION Fieldbus level input with compensation inputs exposed

4 4 CS_PTST FF
< Parameters and Local Tags
@ MainRoutine
FFLinkMap
fr QlI104
fr Q204

The PTST Profibus PA control strategy is available as two routines in the process library:

Routine Description
0nos Profibus PA level input with no compensation
01205 Profibus PA level input with compensation inputs exposed

4 5 CS_PTST_PA
< Parameters and Local Tags
MainRoutine
PALinkMap
20 QI105
fr QI205

306 Rockwell Automation Publication PROCES-RM201B-EN-P - August 2024



Chapter 33 Process Tank Strapping Table (PTST) Control Strategies

CS_PTST Sheet

PAl PTST
U102 Q102
40 042976427 50.0 250 2638593
L102_inp_PV 5 Inp_PVData Val D o Inp_Level Val_TotObsVol P
‘;J Inp_SmartDvcSts Val_InpPV mi“ .~ Inp_FreeWaterL evel Val_FreeWater [, ,"‘f
0.0 60
0 ﬁ Inp_SmartDvcDiagAvailable Val_RoC 00 | Inp_ObsAPI Val_TempStell 1 HJ PAI
LH02_lnp_ModFi H ph Inp_ModFault Val_Dev \‘ ~np_AwgProdlemp  Val_CorrTempShell 0 ‘i‘
0 o " r ) . LY102
LI1102_Inp_ChFit 0 Inp_ChanFault Out R@S?\ 5 Inp_AmbTemp Val_FbatRodAdj 263500 042976427
0 Inp_OutOfSpec SreQ 0 Val_GrossOb sVol 0 Inp_PVData Val
0 ‘:] Inp_FuncCheck Sts_eNotifyAll [ Cfg_CalTbl Q102_CalTzble C; Inp_ModFauit Val_InpPV ; i
L1102_Inp_Uncertain 1 Inp_PVUncertain Sts_Err ( A Inp_ChanFauit Val RoC [ 0
0 0 i o 0
1 Inp_HiHiGate Sts_HiH 0 Inp_PVUncertain Val Dev[>
0 0 5 S 0
1 Inp_HiGate Sts_Hi 0 Inp_Reset Qut_Reset N
3 Inp_LoGate Sts Lo ( Sts_Err ‘:‘
1 Inp_LolLoGate Sts_Lolo ‘J\ Sts_HiHi ‘:‘
5 Inp_HiRoCGate Sts_HiRoC p Sts_Hi ;]
5 Inp_HiDevGate Sts_HiDev ‘V Sts Lo “‘
1 Inp_LoDevGate Sts_LoDev p Sts Lolo ‘\_\
0 Inp_OoRGate Sts_Fail p— Sts_ HiRoC [
0
40 Inp_Reset Sts_HiDev N
| Cfg_InpRawMin Sts_LoDev>
200 0
00 Cfg_InpRawMax Sts_Fail
100.0 Cfg_PVEUMin BusObj 0
Cfg_PVEUMax
BusObj 0

PAl Input References

See CS_PAI Sheet on page 110 for details.
«  Substitute 01101/01201 with the desired tag name
« Substitute LI101/LI1201 with the desired instrument tag name
»  Substitute LY101/LY201 with the desired tag name

PAl Outputs

Parameter Description
Val Input to Inp_Level of PTST instruction
Tank innage level, in feet or meters
Sts_Fail Input to Inp_ChanFault of secondary PAl instruction
- 1=1/0 channel fault or failure 0 = 0K

PTST Configuration Considerations

Operand Type Description

Instance of data structure (backing tag) required for
PlantPAx® control  |P_TANK_STRAPPING_TABLE proper operation of instruction

Cfg_CalTbl P_STRAPPING_TABLE_ROW Array for tank calibration table, level to volume
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Chapter 33

Process Tank Strapping Table (PTST) Control Strategies

CS_PTST_HART Sheet

L1101_lnp_PV
U101_Dvc_Sts_eHARTDiagCode1
L1101_Dvc_St§DiagnosticAdtive

W _inp_ModFt

L101_inp_ChF
U101_Dvc_Sts_CurrentSaturated
LI101_Dv¢_Sfs_CurrentFixed

PAH
L101_Dvc

Ref_HARTData
Ref_DiagTable

Ref_UnitsTabke

308

U101_Inp_Uncertain

Val_HARTPV
Val_HARTSV
Val_HARTTV
Val_HARTQV

Val_HARTLoopCurrent

Val_inpRawMirFromHART

Val_npRawMaxFromHART

Val_PVEUMinFromHART
Val_PVEUMaxFromHART
Sts_eHARTDiagCode1
Sts_CumentSaturated
Sts_CurrentFixed
Sts_DiagnosticAdtive
SrcQ
HARTDevice_|_PAxDevice

_HART7_DiagTable_Gereric

_HART_EUTable_Gereric:

PAI =
u101
40 0.42976427
Inp_PVData Val
g g Inp_SmartDvcSts Val_InpPV
0 0 Inp_SmartDvcDiagAvailable Val_RoC
G 0" np_ModFaut Val_Dev
0 0 Inp_ChanFauit Qut_Reset
0 0 Inp_OutOfSpec SreQ
0 0 Inp_FuncCheck Sts_eNofifyAll
1 Inp_PVUncertain Sts_Err
1 Inp_HiHiGate Sts_HiHi
1 Inp_HiGate Sts_Hi
1 Inp_LoGate Sts_ Lo
1 Inp_LolLoGate Sts_LoLo
1 Inp_HiRoCGate Sts_HiRoC
1 Inp_HiDevGate Sts_HiDev
1 Inp_LoDevGate Sts_LoDev
5 Inp_OoRGate Sts_Fail
40 Inp_Reset
200 Cfg_InpRawMin
00 Cfg_InpRawMax
7000 Cfg_PVEUMin
Cfg_PVEUMax
BusObj 0

1101_Dvc_Sts_eHARTDiagCode1

11101_Dvc_Sts CiirertSaturated

L1101_Dvc_Sts_CurrentFixed

LI101_Dvc_Sts-DiagnosticActive
1-Q

The CS_PTST_HART control strategy operates the same as the CS_PTST control strategy but

relies on HART input data.
« Forinformation on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 111.
Substitute 01102/01202 with the desired tag name
+ Substitute LI102/L1202 with the desired instrument tag name
+  Substitute LY102/LY202 with the desired tag name.

250

0.0
305
60.0
60.0

PTST
Q101
Inp_Level

Inp_FreeWaterLevel

Inp_ObsAPI
Inp_AvgProdTemp
Inp_AmbTemp

Cfg_CalTbl

Val_TotObsVol
Val_FreeWater
Val_TempShell
Val_CorrTfempShell
Val_FbatRodAdj
Val_GrossObsVol

Q01_CalTable

263859.3
3213
60.0
10 PAI
o ot
2635320 0.42976427 p_PVData
Inp_ModFauit
0 Inp_ChanFauit
0 Inp_PVUncertain
Inp_Reset
BusObj

val DY

Val_InpPV [~

Val_RoC
Val_Dev
Out_Reset
Sts_Err
Sts_HiHi
Sts_Hi
Sts_Lo
Sts_LoLo

Sts_HiRoC

Sts_HiDev

Sts_LoDev

Sts_Fail
0

For more information, see HART Integration on page 3I.
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Chapter 33 Process Tank Strapping Table (PTST) Control Strategies

CS_PTST_FF Sheet

{1104_FF_Linki1 ConnectionFalited PA PTST PA
raP_Dwc_AP_FFLink 104 = Qo e i Ly104
Inp_PVData valp200 Inp_Level Val_ToiObstol [» 253883 Inp_PVData valp 00
L104_Dve Inp_ModFault Val_lnpPV a D Inp_Fre eWaterLevel \al_FredlVater EE 'D'” Inp_ModFault ‘al_InpPV 0 D
Inp_PVData FFLink_LH0O4 Inp_PWData Inp_ChanFault Val_RoC D.D Inp_Obs 4P| Val_TempShell 1 D Inp_ChanFault Val_RoC 00
Inp_PVStatusData FRLink_LH04 Inp_PVsStatusData Inp_PVUncertain Val_Dav D Inp_AvgProdTemp Val_CorrTempShell D.D Inp_PVUncertain Val_Dev 0
Inp_LiveData FFLink_LH04 Inp_LiveData 0.0 Inp_HiHiGate Out Reset 2 Inp_AmbTemp Val_FloatRoofAd) 2;3 BB 0 Inp_Reset Ou_Reset 0
Val_Pv D Inp_HiGate Srod 0 Val_Gross0bs\ol e Stz Em 0
Sts_PVBad 0 Inp_LoGate Sts_eMofifyall 0 Cfg CalTbl QI04_Callable Sts_HiHi 0
Stz PVUncertain 0 Inp_LoloGate Sts_Err 0 Sts H 0
Sts_PVGood 0 Inp_HiRoCGate Sts_HiHi 0 Sts_Lo 0
Sts_PVGoodCascade 0 Inp_HiDevGate Sts_Hi 0 Sts_Lolo 0
Ste_PVNotLimited 0 Inp_LoDevGate Sts_Lo 0 Stz HiRoC 0
Sts_PVL owLimited 0 Inp_OoRGate Sts_Lolo 0 Sts_HiDev 0
Sts_PVHighLimited 0 Inp_Reset Sts_HiRoC 0 Stz LoDev 0
Sts_PVConstant Sts HiDev Sts_Fail
= StS:L'JD ey g BLE Obj = 0
Sts_Fail
Bus Obj 0

The CS_PTST_FF control strategy operates the same as the CS_PTST control strategy but relies
on FOUNDATION Fieldbus input data.

« Forinformation on Foundation Fieldbus device outputs to PAl inputs, see CS_PAI_FF
Sheet on page 117.
 Substitute 01103/01203 with the desired tag name

Substitute LI103/LI1203 with the desired instrument tag name
+ Substitute LY103/LY203 with the desired tag name.

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.

CS_PTST_PA Sheet

LI%05 PA_Link:|1. ConnectonF auled =
raP_Dwc AP PALnk PAl PTST Pal

LI035 Dve

Inp: ata PALink_LI#05_Inp_PYData

= PALink L1905 Inp PVStatsData
PALink L1105 Inp LiveDats| . .

T 1 [
o Lo BE

&
[T el -I

7 Ste_eN 5 Cig_C4TH QI105 Callabe _H
- (=] ts |
o Stz HiH ts |
- Sts H Sts Lolo
h Sts Lo Sts HiRoC
Sts Laolo Sts HiDew
5t= HiRoC 5ts LoDev
Stz HiDev 5tz Fai
Sts LoDew BusObi 0
5tz Fai
BusOb L]

The CS_PTST_PA control strategy operates the same as the CS_PTST control strategy but relies
on Profibus PA input data.

«  For information on Profibus PA device outputs to PAl inputs, see CS_PAI_PA Sheet on
page 118.

+  Substitute 01104/01204 with the desired tag name

+  Substitute LI104/L1204 with the desired instrument tag name

+  Substitute LY104/LY204 with the desired tag name.

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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Chapter 33 Process Tank Strapping Table (PTST) Control Strategies

Notes:
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Chapter 3ll'

Process Valve Hand Operated (PVLVHO) Control
Strategy

Use the PVLVHO control strategy to monitor a hand (locally) operated valve and display its
current state. The valve can have any type of actuator - handwheel, lever, motor, solenoid,
pneumatic, hydraulic - but it is normally operated at the valve and only monitored by the
control system via open and closed limit switches.

This PVLV control strategy does not provide operator access to control the valve, but it does
provide an optional Trip output. The Trip state is generated by interlock conditions not being
met and the output can be used to de-energize a valve control circuit to drive the valve to its
default (fail) position. If the trip function is used, the PVLV instruction checks to make sure
that the valve reaches the configured trip position (open or closed) if a trip command is
executed.

The CS_PVLVHO control strategy is available as a routine in the process library.
Import the control strategy as a routine in your controller project.

The PVLVHO control strategy contains these Function Block sheets:

Sheet Description

CS_PVLVHO Process Valve instruction, hand operated

Interlock Bank 0

Interlock Bank 1 The PVLV instruction monitors bypassable and non-bypassable Interlocks that force

Interlock Bank 2 the analog output to a specific configured (safe) value or to maintain the current value

Interlock Bank 3 (configurable).

Interlock Bank 4 There are 8 interlock bank sheets; each sheet exposes 16 of the available 32 interlocks

Interlock Bank 5 per bank by default.

Interlock Bank 6 Use the sheets and interlocks that you need and delete the remainder.

Interlock Bank 7

10 Faults The logic monitors one analog output channel for I/0 fault input and raises an alarm on
an 1/0 fault.
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Chapter 34 Process Valve Hand Operated (PVLVHO) Control Strategy

CS_PVLVHO Sheet

BypAdive
PVLV L
XV131
XV131_Inp_Pos1Fdbk bkData 2
XV131_np_Pos2Fdbk ( FdbkDat t TripDat = XV131_Out_Tiip
IOFaut ‘ t t_Ownerst )
' , PVLVS
XV131_Intk_BankSts Sts_InikOK - p_Intk s Am[> | XV131_VaheStas
XV131_Intk_BankSts Sts_NBIntkOK - NBIntkOk ‘ { i al_CurrClosedTim
XV131_tk_BarkSts Sts_Available tkAvailat ‘ pened 1l_LastCosedTinx
XV131_Intk_BarkStsSts_IntKTripirh hp_IntKTiipint 1 flir
XV131_Intk_BarkSts Sts_RdyReset
Y
0 P
X 1Ng1ImE
DE ] IIME
X O ImE
Dé 110IT¥
pened T
| |
ot
rt
1
PVLV Input References
Parameter Description
Feedback from Position 1limit switch of the device
XV131_Inp_PosTFdbk 1= Device confirmed Position 1
Feedback from Position 2 limit switch of the device
XVIS1-Inp_Pos2Fdbk 1= Device confirmed Position 2
[0Fault Input connection from |0 Faults sheet
Interlock bank status
XV131_Intlk_BankSts.Sts_IntlkOK 1=0Ktorun
0=Stop

Interlock bank status
XVI3L.Intlk_BankSts.Sts_NBintlkOK 1= All non-bypassable interlocks 0K to run

Interlock bank status

XV131_Intlk_BankSts.Sts_Available 1= Available

Interlock bank status

XV13.Intlk_Banksts.Sts.IntlkTripinh 1=Interlock trip inhibit - stops equipment but does not trip

Interlock bank status

XV13l.Intlk_Banksts.Sts._RdyReset 1= Alatched interlock (returned to OK) is ready to be reset

PVLV Output References

Parameter Description

XV131_0ut_Trip 1=Trip valve to safe/fail state

BypActive Output connection to interlock bank sheet
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Chapter 34

Process Valve Hand Operated (PVLVHO) Control Strategy

PVLV Configuration Considerations

Operand

Type

Description

PlantPAx® control

P_VALVE_DISCRETE

Instance of data structure (backing tag) required for
proper operation of instruction

BusObj

BUS_0BJ

Bus companent for organization control

« 0if not using organization

« Bus[x].0bj when using organization

See the Rockwell Automation Library of Process Objects
Reference Manual, publication PROCES-RM200.

PVLV Output References to PVLVS

Parameter Description
Sts_Posl 1= Valve requested to Position 1and is confirmed Position 1
Sts_Pos2 1= Valve requested to Position 1and is confirmed Position 2
Interlock Bank Sheet
PNTLK
XV131_Irtk_0
BypAdive
XV131_intk_BankSts
PINTLK Input Reference
Parameter Description
BypActive Input connection from CS_PVLVHO sheet

PINTLK Configuration Considerations

Operand

Type

Description

PlantPAx control

P_INTERLOCK

Instance of data structure (backing tag) required for
proper operation of instruction

Ref_IntlkBankSts

P_INTERLOCK_BANK_STATUS

Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock

Options on page 27.
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Chapter 34 Process Valve Hand Operated (PVLVHO) Control Strategy

10 Faults Sheet

XV131_Inp_Pos2Fdbk_ChFt

XV131_Inp_Pos2Fdbk_ModFt

XV131_Inp_Pos1Fdbk_ChFt

3 IOFaut
XV131_Inp_Pos1Fdbk_ModFt 1

XV131_Out_Trip_CHFt

XV131_Out_Trip_ModFit

Fault Input References

Parameter Description
XV131_Inp_Pos1Fdbk_ChFlt Tieback input 1channel fault
XV131_Inp_Pos1Fdbk_ModFlt Tieback input 1 module fault
XV131_Inp_Pos2Fdbk_ChFlt Tieback input 2 channel fault
XV131_Inp_Pos2Fdbk_ModFlt Tieback input 2 module fault
XV131_0ut_Trip_ChFlt Output channel fault
XV131_0ut_Trip_ModFlt Output module fault

Fault Output References

Parameter Description

[0Fault Output connection to CS_PVLVHO sheet

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.

314 Rockwell Automation Publication PROCES-RM201B-EN-P - August 2024



Chapter 35

Process Valve Motor Operated (PVLVMO) Control

Strategy

Use the PVLVMO control strategy to operate (open and close) a motor-operated valve. Since a
motor-operated valve has no spring return (to return the valve to the fail-safe state), two
digital outputs are required(one to move the valve towards the open position; and another to
move the valve to the closed position).

The CS_PVLVMO control strategy is available as a routine in the process library.

Import the control strategy as a routine in your controller project.

The PVLVMO control strategy contains these Function Block sheets:

Sheet

Description

CS_PVLVMO

Process Valve instruction, motor operated

Position T Permissives
Position 2 Permissives

Process Permissives instruction The Process Permissives (PPERM) instruction collects,
or sums up, the permissive conditions that let a piece of equipment energize. Position
1and Position 2 permissives are applied to the commands to energize towards those
positions. Permissive conditions must be true to energize equipment. Once the
equipment is energized, permissives are ignored.

Interlock Bank 0
Interlock Bank 1
Interlock Bank 2
Interlock Bank 3
Interlock Bank &4
Interlock Bank 5
Interlock Bank 6
Interlock Bank 7

The PVLV instruction monitors bypassable and non-bypassable Interlocks that force
the analog output to a specific configured (safe) value or to maintain the current value
(configurable).

There are 8 interlock bank sheets; each sheet exposes 16 of the available 32 interlocks
per bank by default.

Use the sheets and interlocks that you need and delete the remainder.

10 Faults

The logic monitors one analog output channel for 1/0 fault input and raises an alarm on
an 1/0 fault.
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CS_PVLVMO Sheet

PVLV Do
XV110
XV110_Out_Pos1
b XV110_Out_Pos2
IOFaut ] ; ' \t_StopDat XV110_Out_Stp
Perm10K = [ 1 £_Trig XV110_Out_Hom
NBPem10K ; PosINBPemOK  Out t
Peffi20K ,
o ' . e PVLVS
XV110_Irtk_BarkSts Sts. (koK ; p_IntkO¥ ) XV110_ValveStats
XV110_Irtk_BarkSts Sts NBItkCK . p_NBhtkOF s Amp | ed ) JosedTime
XV110_Irtk_BarkSts Sts Available p_IntkAvailat t 1 pened V ast Closed Time
XV110_Irtk_BarkSts Sts IrtkTripinh
XV110_Irtk_BarkSts Sts RdyRe set
>
e
0 tOpenngime
DeningTime
X O HImE
X edime
sCoanadTin
-
T
0 HImE
i
-
1
PVLV Input References
Parameter Description
|OFault Input connection from 10 Faults sheet
PermioK Input connection from Position 1 Permissives sheet
1=0n permissives OK, device can turn On
NBPermioK Input connection from Position 1 Permissives sheet
1=Non-bypassable On permissives OK, device can turn On
Perm20K Input connection from Position 2 Permissives sheet
1=0n permissives 0K, device can turn On
NBPerm20K Input connection from Position 2 Permissives sheet

1=Non-bypassable On permissives OK, device can turn On

XV110_Intlk_BankSts.Sts_Intlk0K Interlock bank status, 1= 0K to run, 0 = Stop

XVN0_Intlk_BankSts.Sts_NBIntlkOK | Interlock bank status, 1= All non-bypassable interlocks 0K to run

XV10_Intlk_BankSts.Sts_Available Interlock bank status, 1= Available

: Interlock bank status
XVTIOIntlk_BankSts StsIntlkTriplnh |9_\yi6i0ck trip inhibit - stops equipment but does not trip

Interlock bank status
XVI3L.Intlk_BankSts.Sts_RdyReset |1~y atched interlock (returned to OK) is ready to be reset

PVLV Output References

Parameter Description

XV10_0ut_Posl 1= Activate to move valve to Position 1

XV110_Out_Pos2 1= Activate to move valve to Position 2

XV110_Out_Horn 1=Sound audible before commanded valve start

BypActive Output connection to permissives and interlock bank sheets
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PVLV Configuration Considerations

Description

P_VALVE_DISCRETE Instance of data structure (backing tag) required for proper operation of

the instruction

Operand Type
PlantPAx® control
BusObj BUS_0BJ

Bus component for organization control

« 0if not using organization

« Bus[x].0bj when using organization

See the Rockwell Automation Library of Process Objects Reference
Manual, publication PROCES-RM200.

PVLV Output References to PVLVS

Parameter

Description

Sts_Posl

1= Valve requested to Position 1and is confirmed Position 1

Sts_Pos?2

1=Valve requested to Position 1and is confirmed Position 2

Permissive Sheet

PPERM

XV110_Pos 1Perm

BypAdive

This is the sheet for Position 1, the sheet for Position 2 is similar.

PermiOK
_ NBPemn10K 1

PPERM Input References
Parameter Description
BypActive Input connection from the CS_PVLVMO Sheet.

PPERM Output References

Parameter

Description

Perm10K
Perm20K

Overall permissive status (1= 0K to energize)

NBPerm10K
NBPerm20K

Non-bypassable permissive status (1= all non-bypassable permissives OK to energize)
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Interlock Bank Sheet

PNTLK
XV110_Irtk_0
BypAdive
XV110_Irtk_BarkSts
PINTLK Input Reference
Parameter Description
BypActive Input connection from CS_PVLVMO sheet

PINTLK Configuration Considerations

Operand

Type

Description

PlantPAx control

P_INTERLOCK

Instance of data structure (backing tag) required for
proper operation of instruction

Ref_IntlkBankSts

P_INTERLOCK_BANK_STATUS

Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock

Options on page 27.
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10 Faults Sheet

XV110_Irp_Pos2Fdbk_ChFi

XV110_Irp_Pos2Fdbk_ModFt

XV110_Irp_Pos1Fdbk_ChFi
XV110_Irp_Pos1Fdbk_ModFt

XV110_Out_Pos2 ChFk —

= = IOFaut

XV110_Out_Pos2_ModFt

XV110_Out_Pos1_ChFt

XV110_Out_Pos1_ModFt
XV110_Out_Stop_CHit
XV110_Out_Stap_ModFit : <
XV110_Out_Horn_ChFit

XV110_Out_Hom_ModFit

Faults Input References

Parameter Description

XV10_Inp_Pos1Fdbk_ChFlt

Tieback input 1channel fault

XVT0_Inp_Pos1Fdbk_ModFlt

Tieback input T module fault

XVT0_Inp_Pos2Fdbk_ChFlt

Tieback input 2 channel fault

XVT0_Inp_Pos2Fdbk_ModFlt

Tieback input 2 module fault

XV10_Out_Pos1_ChFlt
XV110_Out_Pos1_ModFlt
XV110_0ut_Pos2_ChFlt
XV110_0ut_Pos2_ModFlt
XV110_Out_Horn_ChFIt
XV110_0ut_Horn_ModFIt

Position 1 channel fault

Position 1 module fault

Position 2 channel fault

Position 2 module fault

Sound audible for output channel fault
Sound audible for output module fault

Fault Output References

Parameter Description
[0Fault Output connection to CS_PVLVMO sheet

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.
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Notes:
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Chapter 36

Process Mix Proof Valve (PVLVMP) Control
Strategy

The Process Mix Proof Valve (PVLVMP) instruction controls and monitors feedback from a mix
proof valve in various modes and states, and monitors for fault conditions. This instruction
supports mix proof valves with or without additional connections for cleaning (CIP, clean-in-
place) or steaming (SIP, sanitize in place).

Use the PVLVMP control strategy to control one mix proof valve in various modes and states,
while monitoring position feedback inputs to verify that the valve reaches the commanded
position. An alarm can be provided on failure to reach the commanded position.

The CS_PVLVMP control strategy is available as a routine in the process library.

Import the control strategy as a routine in your controller project.

The PVLVMP control strategy contains these Function Block sheets:

Sheet Description
CS_PVLVMP Process Mix Proof Valve instruction

Process Permissives instruction The Process Permissives (PPERM) instruction collects, or
sums up, the permissive conditions that let a piece of equipment energize. In most cases,
permissive conditions must be true to energize equipment. Once the equipment is
energized, permissives are ignored.

Permissives

The PVLVMP instruction monitors bypassable and non-bypassable Interlocks that force

the Output instead of ‘analog output’ and to the configured safe state.

« Open Interlock has 8 interlock bank sheets; each sheet exposes 16 of the available 32
interlocks per bank by default.

« Cavity Interlocks, Upper Seat Interlocks, and Lower Seat Interlocks each have one
interlock sheet that exposes 16 of the available 32 interlocks per bank by default.

« Use the sheets and interlocks that you need and delete the remainder.

Open Interlock

Cavity Interlocks
Upper Seat Interlocks
Lower Seat Interlocks

10 Faults The logic monitors the input and output modules and channels that are used to interface
with the device for fault conditions and raises an alarm on an I/0 fault.

Rockwell Automation Publication PROCES-RM201B-EN-P - August 2024 3



Chapter 36

Process Mix Proof Valve (PVLVMP) Control Strategy

CS_PVLVMP Sheet

322

XV220_Inp_OpenLS
X\V220_Inp_ClosedLS
XV220_inp_LowedS
XV220_inp_UpperLS
XV220_Inp_CavinLS

XV220_Inp_CavOutlLS
IOF ault

XV220_Openintk_BankSts.Sts_InkOK
XV220_Openintlk_BankSts.Sts_NBintlkOK
XV220_Openintlk_BankSts.Sts_Available

Lo werSeatin tkOK

Lo werSeatNBintikOK
LowerSeatAvail
UpperSeafint kOK
UpperSeatNBintikOK
UpperSeatAvail
CavityintikOK
CavityNBRRilkOK
CavityAvail

XV220_Openintlk_BankSts.Sts_IntETripinh
XV220_Openintlk_BankSts.Sts_RdyReset

Xv220_Out_Open
XV220_Out_Close:
XV220_Out_LiftLower
XV220_Out_LiftUpper
XV220_Out_Cavh
Xv220_Out_CavOut
XV220_Out_Horn

PVLVMP Input References

Parameter

Description

XV220_Inp_OpenLS

Valve Open Limit Switch, 1= confirmed open

XV220_Inp_Closed_LS

Valve Closed Limit Switch, 1= confirmed closed

XV220_Inp_LowerLS

Valve Lower Seat Lift Limit Switch, 1= confirmed lower seat lifted

XV220_Inp_UpperLS

Valve Upper Seat Lift Limit Switch, 1= confirmed upper seat lifted

XV220_Inp_CavinLS

Valve cavity inlet limit switch: 1= Confirmed cavity inlet opened.

XV220_Inp_Cav0utLS

Valve cavity outlet limit switch: 1= Confirmed cavity output closed

[0Fault Input connection from 1/0 Faults sheet
PermOK Input connection from Permissives sheet
1= Permissives 0K, valve can mave from the closed position
Input connection from Permissives sheet
NBPerm0K 1= Non-bypassable permissives 0K, valve can mave from the closed

position

XV220_Intlk_BankSts.Sts_IntlkOK

Interlock bank status
1= 0K to move valve from the closed position, 0 = Close valve

XV220_Intlk_BankSts.Sts_NBIntlkOK

Interlock bank status
1= All non-bypassable interlocks OK to move valve from the closed position
0 =Close valve

XV220_Intlk_BankSts.Sts_Available

Interlock bank status , 1= Available

XV220_Intlk_BankSts.Sts_IntlkTripinh

Interlock bank status
1=Interlock trip inhibit - closes valve but does not raise trip alarm

XV220_Intlk_BankSts.Sts_RdyReset

Interlock bank status
1= Alatched interlock (returned to OK) is ready to be reset
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PVLVMP Output References

Parameter

Description

XV220_0ut_Open

Output to Open valve, 1= 0pen

XV220_0ut_Closed

Output to Close valve, 1= Close

XV220_Out_LiftLower

Output to Lift lower valve seat, 1= Lift

XV220_0ut_LiftUpper

Output to Lift upper valve seat, 1= Lift

XV220_Out_Horn

1= Sound audible before commanded valve action

XV220_0ut_Cavin

Cavity In OQutput

XV220_0ut_CavOut

Cavity Out Output

BypActive

Output connection to permissive and interlock bank sheets

PVLVMP Configuration Considerations

Operand Type

Description

PlantPAx® control

P_DISCRETE_MIX_PROOF

Instance of data structure (backing tag) required for proper
operation of the instruction

BusObj

BUS_0BJ

Bus component for organization control

« 0if not using organization

« Bus[x].0bj when using organization

See the Rockwell Automation Library of Process Objects Reference
Manual, publication PROCES-RM200.

Open Interlock Bank Sheet

BypActive

PINTLK

XV220_Openintk_0

kSts  XV220_Openintlk_BankSts

PINTLK Input References

Parameter

Description

BypActive

Input connection from CS_PVLVMP sheet

PINTLK Configuration Considerations

Operand Type

Description

PlantPAx control

P_INTERLOCK

Instance of data structure (backing tag) required for proper
operation of instruction

Ref_IntlkBankSts

P_INTERLOCK_BANK_STATUS

Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock

Options on page 27.
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Cavity Interlocks Bank
Sheet

324

PINTLK

XV220_Caviyintk_0

np_intkO Sts_intlkOK CavityintikOK
)_Intlk01 S CavityNBritlk 0K
CaviyAvail
BypAdive
XV220_Cavitylntlk_BankSts
PINTLK Input References
Parameter Description
BypActive Input connection from CS_PVLVMP sheet
PINTLK Configuration Considerations
Operand Type Description
Instance of data structure (backing tag) required
PlantPAx control P-INTERLOCK for proper operation of instruction
Ref_IntlkBankSts P_INTERLOCK_BANK_STATUS Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock
Options on page 27.
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Upper Seat Interlocks Bank
Sheet P

XV220_Upperintik_0

- UpperSeatintkOK
UpperSeatNBintlkOK
UpperSeatAvail
BypAdtive
kBankSts XV220_Upperintk_BankSts
PINTLK Input References
Parameter Description
BypActive Input connection from CS_PVLVMP sheet
PINTLK Configuration Considerations
Operand Type Description
Instance of data structure (backing tag) required

PlantPAx control PINTERLOCK for proper operation of instruction
Ref_IntlkBankSts P_INTERLOCK_BANK_STATUS Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock
Options on page 27.
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Lower Seat Interlocks Bank

Sheet

326

BypAdive

PINTLK

XV220_Lowerintk_0

PINTLK Input References

Lo werSeatintkOK
Lo werSeatNBintlkOK
LowerSeatAvail

XV220_Lowerintlk_BankSts

Parameter

Description

BypActive

Input connection from CS_PVLVMP sheet

PINTLK Configuration Considerations

Operand

Type

Description

PlantPAx control

P_INTERLOCK

Instance of data structure (backing tag) required
for proper operation of instruction

Ref_IntlkBankSts

P_INTERLOCK_BANK_STATUS

Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock

Options on page 27.
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1/0 Faults Sheet
XV220_hp_OpenLS_M odFit g 4
XVZZ:J_:;_OperI._S_ChFl - " :D_f
7
D |
XV20, CbsedLS_ModFt 8 L
e O D
»
4 Dy
XvV220 LowerlS_ModFit £ !
X\f&_t':r;p_Lowen._S_ChFR 2 :D-f
»
: D - « L
D
XV220_inp_UpperlS_WodFt T < 2
X\m-o_h:)_llppat—s_mﬂ o y :D'/
XV220_inp_CavinLS_ModFi £ 7
e X 4 Dy
»
LDy
XV220_inp_CavOulLS_tiodFt > L
XVZZO:W:CWOM.S:UIFR 0 ot :D_f
L I0Faut
0 » :D-f 2
e X 4 Dy
=
===
XV220_0ut_Cose_ModFt i =
xvz&_o&_ct:_mn by D
. ??
4 Dy
XV220_Out_Lift ower_ModFit 0 @
XVZ_O_O;_I.iﬂLow;r_O'nFI ’ ol D-f
=
D,
XV220_Out_LiftUpper_ModFit o 7
S o - o Dy i
D
XV220_Out_Cavh_ModFit 0 Ll
XVZS)_OL_Cav;I_ChFI 2 . :D_f
7
D
XV220_Out_CavOut_MadFit ’ 7
XVZZ-ILO;I_CHVO;t_ChFl 0 - D_f .
4 P
XV220_0ut_Horn_ChFIt ’ (7 -?7
xvzzn_—ou_-m_-mdrn g < :D'/
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Fault Input References
Parameter Description
XV220_Inp_OpenLS_ModFlt Open Feedback Input Module Fault (Any Connected I/0 Module Fault)
XV220_Inp_OpenLS_ChFlt Open Feedback Input Channel Fault
XV220_Inp_Closed_LS_ModFlt Closed Feedback Input Module Fault (Any Connected 1/0 Module Fault)
XV220_Inp_Closed_LS_ChFlt Closed Feedback Input Channel Fault
XV220_Inp_LowerLS_ModFlt Lower Limit Switch Input Module Fault (Any Connected 1/0 Module Fault)
XV220_Inp_LowerLS_ChFlt Lower Limit Switch Input Channel Fault
XV220_Inp_UpperLS_ModFlt Upper Limit Switch Input Module Fault (Any Connected 1/0 Module Fault)
XV220_Inp_UpperLS_ChFlt Upper Limit Switch Input Channel Fault
XV220_Inp_CavInLS_ModFlt Valve cavity inlet limit switch module fault
XV220_Inp_CavInLS_ChFlt Valve cavity inlet limit switch channel fault
XV220_Inp_Cav0utLS_ModFlt Valve cavity outlet limit switch module fault
XV220_Inp_Cav0utLS_ChFlt Valve cavity outlet limit switch channel fault
XV220_0ut_Open_ModFlt Open limit switch module fault
XV220_0ut_Open_ChFlt Open limit switch channel fault
XV220_0ut_Close_ModFlt Closed limit switch module fault
XV220_0ut_Close_ChFlt Closed limit switch channel fault
XV220_0ut_LiftLower_ModFlt Lift lower limit switch module fault
XV220_0ut_LiftLower_ChFlt Lift lower limit switch channel fault
XV220_0ut_LiftUpper_ModFlt Lift upper limit switch module fault
XV220_0ut_LiftUpper_ChFlt Lift upper limit switch channel fault
XV220_0ut_Cavin_ModFlt Cavity Inlet Output Module Fault (Any Connected I/0 Module Fault)
XV220_0ut_CavIn_ChFlt Cavity Inlet Output Input Channel Fault
XV220_0ut_CavOut_ModFlt Cavity Outlet Output Module Fault (Any Connected I/0 Module Fault)
XV220_0ut_CavOut_ChFlt Cavity Outlet Output Input Channel Fault
XV220_0ut_Horn_ChFIt Audible output device channel fault
XV220_0ut_Horn_ModFIt Audible output device module fault
Fault Output References
Parameter Description
|OFault Output connection to CS_PVLVMP sheet
For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.
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Chapter 37

Process Valve Solenoid Operated (PVLVSO)
Control Strategy

Use the PVLVSO control strategy to operate (open and close) one solenoid-operated valve.
Generally, a solenoid-operated valve only requires one output to energize a solenoid providing
pneumatic energy to an actuator that moves the valve from its fail-safe position. When this
output is de-energized, a spring forces the valve back to its fail-safe position. When using this
control strategy, one must consider whether the valve is Fail Closed (FC) or Fail Open (FO). For
the more common FC valve, the output XV101_0ut_Pos2 must be used to drive the field device.
If the valve is a FO valve, the output XV101_0ut_Pos1 must be used to drive the field device.

The CS_PVLVSO control strategy is available as two routines in the process library:

«  One routine for fail position 1, and one routine for fail position 2. Fail position 1and 2
could be Close/Open, Up/ Down, Left/ Right depending on the application.

« Import the control strategy as a reutine in your controller project.

The PVLVSO control strategy contains these Function Block sheets:

Sheet Description
CS_PVLVSO Process Valve instruction, solenoid operated

Process Permissives instruction

The Process Permissives (PPERM) instruction collects, or sums up, the permissive
Permissives conditions that let a piece of equipment energize. In most cases, permissive
conditions must be true to energize equipment. Once the equipment is energized,
permissives are ignored.

Interlock Bank 0

Interlock Bank 1 The PVLV instruction monitors bypassable and non-bypassable Interlocks that force

Interlock Bank 2 the analog output to a specific configured (safe) value or to maintain the current value

Interlock Bank 3 (configurable).

Interlock Bank 4 There are 8 interlock bank sheets; each sheet exposes 16 of the available 32 interlocks

Interlock Bank 5 per bank by default.

Interlock Bank 6 Use the sheets and interlocks that you need and delete the remainder.

Interlock Bank 7

10 Faults The logic monitors one analog output channel for I/0 fault input and raises an alarm on
an 1/0 fault.
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CS_PVLVSO_FailPos1 Sheet
BypAdive

XV101_Out_Pos2 8-C4 9-C4
IOFault 10-C4
el - XV101_Out_Hom
1
Perm20K
L PVLVS
NBPerm20K

XV101_Intlk_BankStsZSts2 IntikOK XV101_ValveStats

XV101_Intk_BankSts. Sts_NBIntkOK 1 Inp_Closed
XV101_intlk_Banks.Sts_Available - Inp_Opened
XV101_Intlk_BankSts.Sts_ntikTripinh -
XV101_Intk_BankSts.Sts_RdyReset -
PVLV Input References
Parameter Description
XV101_Inp_PosiFdbk Feedback from Position limit switches of the device
XV101_Inp_Pos2Fdbk 1= Device confirmed Position 1
|OFault Input connection from 10 Faults sheet
Input connection from Position 2 Permissives sheet
Perm20K 1=0n permissives OK, device can turn On
Input connection from Position 2 Permissives sheet
NBPerm20K 1= Non-bypassable On permissives OK, device can turn On
XVIOLIntlk_BankSts.Sts_intikok | "terlock bank status

1=0Ktorun, 0 = Stop

Interlock bank status
XVIOL-Intlk_BankSts.Sts_NBIntkOK 14—y non-bypassable interlocks OK to run

. Interlock bank status
XV101_Intlk_BankSts.Sts_Available 1= Available

. Interlock bank status
XV101_Intlk_BankSts.Sts_IntlkTripinh 17 yi6i0ck trip inhibit - stops equipment but does not trip

Interlock bank status
XV101-Intlk_BankSts.Sts_RdyReset 1= Alatched interlock (returned to OK) is ready to be reset
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PVLV Qutput References

Parameter

Description

XV101_0Out_Pos2

1= Activate to move valve to Position 2

XV101_0ut_Pos1

1= Activate to move valve to Position 1

XV101_0ut_Horn

1=Sound audible before commanded valve start

BypActive

Output connection to permissives and interlock bank sheets

PVLV Configuration Considerations

Operand Type Description

Instance of data structure (backing tag) required for
PlantPAx® control P_VALVE_DISCRETE proper operation of instruction

Bus component for organization control

« 0if not using organization
BusObj BUS_0BJ « Bus[x].0bj when using organization

See the Rockwell Automation Library of Process Objects
Reference Manual, publication PROCES-RM200.

PVLV Output References to PVLVS

Parameter Description
Sts_Posl 1= Valve requested to Position 1and is confirmed Position 1
Sts_Pos2 1= Valve requested to Position 1and is confirmed Position 2

Position 2 Permissive Sheet

PPERM

XV101_Pos2Perm

Pem20K
NBPerm20K

BypActive )
PPERM Input References
Parameter Description
BypActive Input connection from the interlock bank sheet

PPERM Output References

Parameter Description
Perm20K Overall permissive status (1= 0K to energize)
NBPerm20K

Non-bypassable permissive status (1= all non-bypassable permissives 0K to energize)
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CS_PVLVSO_FailPos2 Sheet

BypAdive

XV102_Out_Pos1
IOFault ] c4
Perm10K > o XV102_Out_Hom
NBP&G10K -
. PVLVS

XV102_intlk_BankSts.Sts_IntkOK XV102_ValveStats

XV102_Intk_BankSts.Sts_NBIntkOK
XV102_intlk_BankSs.Sts_Available

XV102_Intlk_BankSts.Sts_IntlkTripinh

XV102_Intk_BankSts.Sts_RdyReset

BusObj 0
PVLV Input References
Parameter Description
XV102_Inp_Pos1Fdbk Feedback from Position limit switches of the device
XV102_Inp_Pos2Fdbk 1= Device confirmed Position 1
|OFault Input connection from 10 Faults sheet
Input connection from Position 2 Permissives sheet
Perm20K 1=0n permissives OK, device can turn On
NBPerm20K Input connection from Position 2 Permissives sheet

1= Non-bypassable On permissives 0K, device can turn On

Interlock bank status
XV102_Intlk_BankSts.Sts_IntIkOK 1=0Ktorun
0= Stop

Interlock bank status
XVI02-Intlk_BankSts.Sts-NBINUKOK 17y ron-bypassable interlocks OK to run

. Interlock bank status
XV102_Intlk_BankSts.Sts_Available 1= Available

: Interlock bank status
XV102-Intlk_BankSts.Sts_ntlkTripinh 1= Interlock trip inhibit - stops equipment but does not trip

Interlock bank status
XV102-Intlk_BankSts.Sts_RdyReset 1= Alatched interlock (returned to OK) is ready to be reset
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PVLV Qutput References

Parameter

Description

XV102_0ut_Pos2

1= Activate to move valve to Position 2

XV102_0ut_Posl

1= Activate to move valve to Position 1

XV102_0ut_Horn

1= Sound audible before commanded valve start

BypActive

Output connection to permissives and interlock bank sheets

PVLV Configuration Considerations

Operand Type Description

Instance of data structure (backing tag) required for
PlantPAx control P_VALVE_DISCRETE proper operation of instruction

Bus component for organization control

« 0if not using organization
BusObj BUS_0BJ

« Bus[x].0bj when using organization

Reference Manual, publication PROCES-RM200.

See the Rockwell Automation Library of Process Objects

PVLV Output References to PVLVS

Parameter Description
Sts_Posl 1= Valve requested to Position 1and is confirmed Position 1
Sts_Pos2 1= Valve requested to Position 1and is confirmed Position 2

Position 1 Permissive Sheet

PPERM

XV102_Pos1Perm

Sts_| e e s —— NBPerm1 0K

Pem10K

BypActive : p_By
PPERM Input References
Parameter Description
BypActive Input connection from the interlock bank sheet

PPERM Qutput References

Parameter Description
Perm10K Overall permissive status (1= 0K to energize)
NBPerm10K

Non-bypassable permissive status (1= all non-bypassable permissives OK to

energize)
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Interlock Bank Sheet-XV101

334

PINTLK

XV101_Intk_0

BypAdive
Ref_IntkBankSts XV101_Intk_BankSts
PINTLK Input Reference
Parameter Description
BypActive Input connection from CS_PVLVSO sheet

PINTLK Configuration Considerations

Operand

Type

Description

PlantPAx control

P_INTERLOCK

Instance of data structure (backing tag) required for
proper operation of instruction

Ref_IntlkBankSts

P_INTERLOCK_BANK_STATUS

Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock

Options on page 27.
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Interlock Bank Sheet-XV102

PINTLK

XV102_intlk_0

BypAdtive
Ref_IntkBankSts XV102_Intk_BankSts
PINTLK Input Reference
Parameter Description
BypActive Input connection from CS_PVLVSO sheet

PINTLK Configuration Considerations

Operand Type Description

Instance of data structure (backing tag) required for
PlantPAx control PINTERLOCK proper operation of instruction
Ref_IntlkBankSts P_INTERLOCK_BANK_STATUS |Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock

Options on page 27.

Rockwell Automation Publication PROCES-RM201B-EN-P - August 2024 335



Chapter 37 Process Valve Solenoid Operated (PVLVSO) Control Strategy

10 Faults Sheet-XV101

XV101_inp_Pos2Fdbk_ChFt

=Dy
XV101_Inp_Pos2Fdbk_ModFit
XV101_lnp_Pos1Fdbk_ChFit T~
- :>_" ]
XV101_Inp_Pos1Fdbk_ModFit
XV101_Out_Pos2_ChFit D,'
==
=/ g > IOFault
XV101_Out_Pos2_ModFit
XV101_Out_Pos1_ChFit
D
XV101_Out_Pos1_ModFit
XV101_Out_Horn_ChFit
-
XV101_Out_Horn_ModFit
Fault Input References
Parameter Description
XV101_Inp_Pos2Fdbk_ChFIt | Tieback input 2 channel fault
XV101_Inp_Pos2Fdbk_ModFIt | Tieback input 2 module fault
Local:6:1.Fault.8 Discrete input fault
Local_06.Sts_|0Fault Discrete input communication faulted
Local:7:I.Fault.8 Discrete output fault
Local_07.Sts_IOFault Discrete output communication faulted
XV101_0ut_Pos1_ChFlt Position 1channel fault
XV101_0ut_Pos1_ModFlt Position 1 module fault
XV101_0ut_Horn_ChFlt Sound audible for output channel fault
XV101_0ut_Horn_ModFlt Sound audible for output module fault
Fault Output References
Parameter Description
|OFault Output connection to CS_PVLVSO sheet

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.
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XV102_lnp_Pos2Fdbk_ChFit
=D
XV102_lnp_Pos2Fdbk_ModFit
XV102_lnp_Pos1Fdbk_ChFit =
30—, =
XV102_Inp_Pos1Fdbk_ModFit
XV102_Out_Pos2_ChFit "‘D—.f
I
IOFault
=D , w
XV102_Out_Pos2_Mod Fit
-,
XV102_Out_Pos1_ChFit
SD=
XV102_Out_Pos1_Mod it
XV102_Out_Horn_ChFit
=)=
D-,
XV102_Out_Horn_ModFit
Fault Input References
Parameter Description

XV102_Inp_Pos2Fdbk_ChFlt

Tieback input 2 channel fault

XV102_Inp_Pos2Fdbk_ModFlt

Tieback input 2 module fault

Local:6:I.Fault.8

Discrete input fault

Local_06.Sts_I0Fault

Discrete input communication faulted

Local:7:1.Fault.8

Discrete output fault

Local_07.Sts_I0Fault

Discrete output communication faulted

XV102_0ut_Pos1_ChFlt

Position 1channel fault

XV102_0ut_Posl1_ModFlt

Position 1 module fault

XV102_0ut_Horn_ChFlt

Sound audible for output channel fault

XV102_0ut_Horn_ModFlt

Sound audible for output module fault

Fault Output References

Parameter

Description

|OFault

Output connection to CS_PVLVSO sheet

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 19.
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Notes:
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Chapter 38

Process Variable Speed Drive (PVSD) Control
Strategies

Use a PVSD control strategy to monitor and control a variable speed motor using an AC
(variable frequency) or DC drive. Use the instruction to run or jog the motor forward or reverse.
The drive interface can be through a Device Object Interface or through individual pins.

The following PVSD control strategies are available as routines in the process library:

Drive Type Control Strategy Description
A . |CS_PVSD Basic
Generic variable speed drive CS_PVSD_Hand Hand command source
CS_PVSD525 Basic

PowerFlex® 525

CS_PVSD525_Hand
CS_PVSD525_Energy

Hand command source
Energy parameters

CS_PVSD753 Basic

Powerflex 753 CS_PVSD753_Hand Hand command source
CS_PVSD755 Basic

PowerFlex 755 CS_PVSD755_Hand Hand command source
CS_PVSD755_Energy Energy parameters
CS_PVSD_PF755T Basic

Powerflex 755T CS_PVSD_PF75T_Hand  |Hand command source
CS_PVSD_PF6000T Basic

PowerFlex 6000T CS_PVSD_PF6000T_Hand Hand command source

PowerFlex 7000 CS_PVSD_PF7000 Basic

CS_PVSD_PF7000_Hand

Hand command source

Import the appropriate control strategy as a routine in your controller project.

Also, import the appropriate device object as a routine in your controller project. These objects
are from the Power Device Library and must be downloaded separately from the PlantPAx®
Process Library.

Each "_NRG’ object uses the Energy object to group energy parameters for the device. Use this
object with the corresponding, energy-related control strategy.

4 5 DvcObjs

7 Parameters and Local Tags

® MainRoutine
MT101_LD_E300
MT101_LD_E300_NRG
MT111_LD_E300
MT111_LD_E300_NRG
MT121_LD_E300
MT121_LD_E300_NRG
MT200_LD_SMC50
MT200 LD SMCS50 NRG
MT310_LD_PF755
MT310_LD_PF755_NRG
MT320_LD_PF753
MT330_LD_PF525
MT330_LD_PFx525_NRG
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The PVSD control strategies contain these Function Block sheets:

Sheet

Description

CS_PVSD

Process Variable Speed Drive instruction

Permissive

Process Permissives instruction The Process Permissives (PPERM) instruction
collects, or sums up, the permissive conditions that let a piece of equipment energize.
In most cases, permissive conditions must be true to energize equipment. Once the
equipment is energized, permissives are ignored.

Interlock Bank 0
Interlock Bank 1
Interlock Bank 2
Interlock Bank 3
Interlock Bank &4
Interlock Bank 5
Interlock Bank 6
Interlock Bank 7

The PVSD instruction monitors bypassable and non-bypassable Interlocks that force
the analog output to a specific configured (safe) value or to maintain the current value
(configurable).

There are 8 interlock bank sheets; each sheet exposes 16 of the available 32 interlocks
per bank by default.

Use the sheets and interlocks that you need and delete the remainder.

In the input and output reference descriptions on each sheet, [device] = one of the following:

Drive Type Type

PowerFlex 525 MT330
PowerFlex 753 MT320
PowerFlex 755 MT310
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CS_PVSD Sheet

MT330_Dve_CtiSts Cbictt

FwdPermOK
FwdNBP&imOK

MT330_Hand_Intk_BankSts Sts_IntkOK
MT330_Hand_Intk_BankSts.Sts_NBIntikOK
MT330_Hand_Intlk_BankSts Sts_Available
MT330_Hand_Intlk_BankSts Sts_IntiKTripirh
MT330_Hand_Intik_BankSts Sts_RdyReset

t SpeedRefData

MT330_Hand_Out_Horn

Stopped
PRT A 4-CA
e MT330_Hand_RurTime
D, e
D= A
DpAde PRI
c4 MT330_Hand_Reslnh
6-C4 7-CA Inp_Stopped  Val_MirfoReady
- Ready
Ref Ctl_Set MT330_Dvc_QCiriSet
Ref_Cti_Cmd MT330_Dvc_CtiCmd
Ref MT330_Dvc_CiSts
Ref_FaultCodeList raC_Dvc_PF525_Inflable
PVSD Input References
Parameter Description
Input connection from Forward Permissives sheet
FwdPermOK 1=0n permissives OK, device can turn On
FwdNBPermOK Input connection from Forward Permissives sheet

1=Non-bypassable On permissives 0K, device can turn On

[device]_Intlk_BankSts.Sts_IntlkOK

Interlock bank status, 1= 0K to run, 0 = Stop

[device]_Intlk_BankSts.Sts_NBIntIkOK

Interlock bank status
1= All non-bypassable interlocks OK to run

[device]_Intlk_BankSts.Sts_Available

Interlock bank status, 1= Available

[device]_Intlk_BankSts.Sts_IntlkTripinh

Interlock bank status
1= Interlock trip inhibit - stops equipment but does not trip

[device] Intlk_BankSts.Sts_RdyReset

Interlock bank status
1= Alatched interlock (returned to OK) is ready to be reset

[device]_Dvc_CtrlSts.0bjCtrl

Hand command source only
1= Acquire Hand (typically hardwired local)
0 = Release Hand
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PVSD Output References
Parameter Description
[device] Out_Horn 1= Sound audible before commanded state change
BypActive Output connection to permissives and interlock bank sheets
Ready Output connection to the permissive sheet
Stopped Output connection to interlock bank sheet
The Boolean OR performs a bitwise OR based on these PVSD outputs:
« Sts_Stopped
«  Sts_StartingFwd
+  Sts_StartingRev
«  Sts_RunningFwd
+  Sts_RunningRev
The result feeds these instructions:
Instruction Description
Process Run Time and Start The PRT instruction records the total run time and number of instances the
Counter (PRT) drive starts.
The PRI instruction helps prevent the drive from starting repeatedly.
Process Restart Inhibit (PRI) Continual starts or start attempts in a short period overheat the motor
windings and damage the motor.
PVSD Configuration Considerations
Operand Type Description
Instance of data structure (backing tag) required for
PlantPAx control  |P_VARIABLE_SPEED_DRIVE proper operation of instruction
Bus component for organization control
« 0if not using organization
BusObj BUS_0BJ « Bus[x].0bj when using organization
See the Rockwell Automation Library of Process Objects
Reference Manual, publication PROCES-RM200.
Velocity Automation Device Object Settings Interface
Ref_Ctrl_Set RAC-ITFDVC_PWRVELOCITY_SET Preconfigured in the device object ladder routine
Velocity Automation Device Object Command Interface
Ref_Ctrl_Cmd RACITF_DVC_PWRVELOCITY_CMD Preconfigured in the device object ladder routine
Velocity Automation Device Object Status Interface
Ref_Ctrl_Sts RAC-ITF_DVC_PWRVELOCITY.STS Preconfigured in the device object ladder routine
. Fault Code to Fault Description lookup table for the drive
Ref-FaultCodeList | RAC_CODEDESCRIPTION[400] Preconfigured in the device object ladder routine
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Permissive Sheet

PPERM

MT330_FwdPerm

Ready FwdPermOK
114 - - — . FwdNBPemOK 1-03
2HH AT 11 AT 11 111 4111 1111 7 ONE
BypAdive

1-F4

PPERM Input References

Parameter Description

Ready Input connection from the CS_PVSD sheet

BypActive Input connection from the interlock bank sheet

PPERM Output References

Parameter Description
FwdPerm0K Overall permissive status (1= 0K to energize)
FwdNBPermOK

Non-bypassable permissive status (1= all non-bypassable permissives 0K to energize)
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Interlock Bank Sheet

PNTLK
MT320_intk_0

BypAdive
Stopped
MT320_ktk_BarkSts
PINTLK Input Reference
Parameter Description
BypActive Input connection from CS_PVSD sheet
Stopped Input connection from the CS_PVSD sheet

PINTLK Configuration Considerations

Operand Type Description

Instance of data structure (backing tag) required
PlantPAx control P-INTERLOCK for proper operation of instruction
Ref_IntlkBankSts P_INTERLOCK_BANK_STATUS Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock
Options on page 27.
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Drive Device Objects Drive

raC_Dvc_PF525 Device
Object and
Extensions
MT330_Dvc Input implementation -
Interface PF525

CcoP raC_Dvc_PF525

Source  Mod_MT330_LD_PF525:1 — raC_Dvc_PF525 MT330_Dve | ... —

Dest MT330_Dvc_lnp Ref_Module Mod_MT330_LD_PF525

Length 1 Ref_Ctrl_Inf MT330_Dvec_Ctrlinf
Ref_Ctrl_Set MT330_Dvc_CtriSet
Ref Ctrl_Cmd MT330_Dvc_CtriCmd
Ref_Ctrl_Sts MT330_Dvc_CtriSts
Inp_| MT330_Dvc_Inp
Inp_MotorFLA 10
Inf_Lookup raC_Dvc_PF525_InfTable
Out_LogicCommand ~ Mod_MT330_LD_PF525:0.LogicCommand
Out_FreqCommand Mod_MT330_LD_PF525:0.FreqCommand
Val_FregActual 0.0«
Val_OutputCurrent 0.0«
Sts_bNotReady 2#0000_0000_0000_0000_0000_0000_0000_0000

Drive with Energy Parameters

raC_Dvc_PF525 Device

Object and
Extensions
MT330_Energy_Dvc implementation -
Input Interface PF525
CcoP raC_Dvc_PF525
Source Mod_MT330_LD_PFx525_NRG:| raC_Dvc_PF525 MT330_Energy_Dvc
Dest MT330_Energy_Dvc_Inp Ref_Module Mod_MT330_LD_PFx525_NRG
Length 1 Ref_Ctrl_Inf MT330_Energy_Dvc_Ctrlinf
Ref_Ctrl_Set MT330_Energy_Dvc_CtriSet
Ref Ctrl_Cmd MT330_Energy_Dvc_CtriCmd
Ref_Ctrl_Sts MT330_Energy_Dvc_CtriSts
Inp_| MT330_Energy_Dvc_Inp
Inp_MotorFLA 10
Inf_Lookup raC_Dvc_PF525_InfTable

Out_LogicCommand Mod_MT330_LD_PFx525_NRG:O.LogicCommand
Out_FreqCommand  Mod_MT330_LD_PFx525_NRG:0.FreqCommand
Val_FregActual 0.0«
Val_OutputCurrent 0.0«
Sts_bNotReady 2#0000_0000_0000_0000_0000_0000_0000_0000«

raC_Dvc_PF525 Device
Object and
Extensions
implementation_Energ
y
raC_Opr_PF525_Energy
raC_Opr_PF525_Energy MT330_Energy_Dvc_Energy
Ref Msg_GetAttS_DstDINT MT330_Energy_Dvc_Energy_Msg
Ref_MsgData_DINT MT330_Energy_Dvc_Energy_MsgData
Ref MsgCtriResource  MT330_Energy_Dvc_Energy_MsgCtrl

Ref_Ctrl_Inf MT330_Energy_Dvc_Ctrlinf
Inp_Ctrl_Sts MT330_Energy_Dvc_CtriSts
Out_EnergyBase MT330_Energy_Dvc_EnergyBase
Set_Samplelnterval 50«
Cmd_ResetOdometers O«
Sts_DataAcquisitionDuration O

raC_Dvc_PF525 Device
Object and
Extensions
implementation_State
Monitor
raC_Tec_Pwr\VelocityStateMonitor
raC_Tec_PwrVelocityS... MT330_Energy_Dvc_StateMon

Ref_Ctrl_Inf MT330_Energy_Dvc_Ctrlinf
Inp_Ctrl_Set MT330_Energy_Dvc_CtriSet
Inp_Ctrl_Sts MT330_Energy_Dvc_CtriSts
Inp_InhibitCfg MT330_Energy_Dvc_InhibitCfg
O«
Val_Activations O«
Val_CurActiveHrs 0.0«
Val_MaxActiveHrs 0.0«
Val_TotActiveHrs 0.0«
Val_Disconnections O«
Val_CurConnectedHrs 0.0«
Val_MaxConnectedHrs 0.0«
Val_TotConnectedHrs 0.0«
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Notes:
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Chapter 39

Ramp/Soak (RMPS) Control Strategies

Ramp/Soak refers to the ramping of a controller setpoint to a final target at a predefined rate
where it is held for a specified time. This strategy is typically used to control temperature
where temperature is “ramped” (increased or decreased) at a predefined rate, and once
reaching the target temperature the setpoint is “soaked” (held at temperature for a specified

time). The RMPS control strategy can be used to manage multiple segments of alternating
ramp and soak periods.

The RMPS control strategy is available as two routines in the process library:

Routine Description
RMPS100 Ramp/Soak instruction
RMPS100_0ut

Ramp/Soak instruction with analog output

4 L CS_RMPS
< Parameters and Local Tags
& MainRoutine
Interlocks
2 RMPS100
23 RMPS100_Out

The RMPS HART control strategy is available as two routines in the process library:

Routine Description
RMPS101

RMPS101_0ut

HART Ramp/Soak instruction
HART Ramp/Soak instruction with analog output

4 L1 CS_RMPS_HART
< Parameters and Local Tags
MainRoutine
Interlocks
22 RMPS101
23 RMPS101_Out
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The RMPS EtherNet/IP™ control strategy is available as two routines in the process library

Routine Description
RMPS102 EtherNet/IP Ramp/Soak instruction
RMPS102_0ut EtherNet/IP Ramp/Soak instruction with analog output

4 L CS_RMPS_EtherNetIP
< Parameters and Local Tags
2 MainRoutine
Interlocks
8z RMPS102
83 RMPS102_Out

The RMPS Foundation Feildbus control strategy is available as two routines in the process
library:

Routine Description
RMPS103 FOUNDATION Fieldbus Ramp/Soak instruction
RMPS103_0ut

FOUNDATION Fieldbus Ramp/Soak instruction with analog output

4 L CS_RMPS_FF
< Parameters and Local Tags
@ MainRoutine
FFLinkMap
Interlocks
2 RMPS103
23 RMPS103_Out

Routine Description
RMPS104 Profibus PA Ramp/Soak instruction
RMPS104_0ut Profibus PA Ramp/Soak instruction with analog output

4 5 CS_RMPS_PA
< Parameters and Local Tags
@ MainRoutine
Interlocks
PALinkMap
8z RMPS104
22 RMPS104_Out
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CS_RMPS Sheet

Inj

Inp

p_Fu

PAI
- R RMPS100_PV
RMPS100_PV Inp PV |+ "“”'”i‘” inp_PVData

0 Inp_Sr

_ G Inp_Smar
RMPS100_PV_Inp_ModFk i: Inp_ModFaut

RMPS100_PV_Inp_ChFit ‘ Inp_ChanFauit
U
)

RMPS100_PV_Inp_Uncertain

00| 0.

RMPS
~  RMPS100 -
‘jVU PV ("u—\ L\VU
Y PVFaut CumentSeg y

0
__C CurrentSegProg
0.0

0
0
RampValbe  RMPS100_RampValue
SoakVaue ~ RMPS100_SoakVaue
SoakTime RMPS100_SoakTime

PAl Input References

See CS_PAI Sheet on page T10 for details.

PAI Outputs to RMPS Inputs

Parameter Description
Analog input value in engineering units (after Substitute PV, if used).
Val Extended Properties of this member:
Units - Engineering units (text) used for the analog input.
Sts_PVBad Quality of PV value 1= PV quality is flagged as Bad
RMPS Output Reference
Parameter Description

RMPS100_0ut

The output of the ramp/soak instruction

RMPS Configuration Considerations

Operand

Type

Description

RMPS Tag

RAMP_SOAK

Instance of data structure (backing tag) required for proper operation of instruction.
RMPS100 in this example corresponds to an instance of coordinating ramp/soak
segments.

RampValue

REAL array

Enter a ramp value for each segment (0 to Number0fSegs-1). Ramp values are entered
as time in minutes or as a rate in units/minute. The TimeRate parameter reflects which
method is used to specify the ramp. If a ramp value is invalid, the instruction sets the
appropriate bit in Status and changes to Operator Manual or Program Hold mode. The
array must be at least as large as NumberQfSegs.

Valid = 0.0 to maximum positive float

SoakValue

REAL array

Enter a soak value for each segment (0 to Number0fSegs-1). The array must be at least
as large as Number0fSegs. Valid = any float

SoakTime

REAL array

Enter a soak time for each segment (0 to Number0fSegs-1). Soak times are entered in
minutes. If a soak value is invalid, the instruction sets the appropriate bit in Status and
changes to Operator Manual or Program Hold mode. The array must be at least as large
as NumberOfSegs.
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CS_RMPS_HART Sheet

RMPS101_PV_inp_PV
RMPS101_PV_Dvc_Sts_eHARTDiagCodet
RMPS101_PV_Dvc_Sts DiagnosticActive
RMPS101_PV_Inp_ModFt
RMPS101_PV_inp_ChFt
RMPS101_PV_Dvc_Sts_CurrentSaturated
RMPS101_PV_Dvc_Sts_CurrentFixed
RMPS101_PV_np_Uncertain

PAH
RMPS101_PV_Dvc

Val HARTPV 88
Val HARTSV 070
Val_HARTTV

Val HARTQV 00

Val_HARTLocpCurrent gg
Val_inpRawMinFromHART 2'00

Val_InpRawMaxFromHART 00
Val_PVEUMinFromHART 1000
Val_PVEUMaxFromHART

Sts eHARTDiagCode1
Sts_CumentSaturated |-
Sts_CurrentFixed -
Sts_DiagnosticAdtive -
SrcQ

olololo

Ref HARTData HARTDevice |_PAxDevice
Ref Diagleble _HART7_DiagTable Cereric
Ref_UnitsTable _HART_EUTable_Gereric

oclolclocloclo|o

PAI

RMPS101_PV
Inp_PVData
Inp_SmartDveSts

= Inp_SmartDvcDiagAvailable

= Inp_ModFauit

2 Inp_ChanFauit

- Inp_OutOfSpec
Inp_FuncCheck

- Inp_PVUncertain

:| Inp_HiHiGate

= Inp_HiGate

- Inp_LoGate

- Inp_LoL oGate

- Inp_HiRoCGate

-| Inp_HiDevGate

- Inp_LoDevGate

-/ Inp_OoRGate

-/ Inp_Reset
Cfg_InpRawMin
Cfg_InpRawMax
Cfg_PVEUMin
Cfg_PVEUMax

BusObj

&~
[=)

0.42976427
0

O 4 a4 aaaaaaeoeoaoolele

20.0
00
100.0

RMPS101_PV_Dvc_Sts_eHARTDiagCodet

RMPS101_PV_Dvc_Sts_CurentSaturated

RMPS101_PV_Dvt(Sis_CurentFixed

RMPS101_PV_DveZSts_DiagnosticActive
1.2

Val
Val_InpPV
Val_RoC
Val_Dev
Qut_Reset
Sts_PVBad
Sts_eNoftifyAll
Sts_Emr

Sts_HiHi [
Sts_Hi |-

Sts Lo
Sts_LolLo
Sts_HiRoC
Sts HiDev
Sts_LoDev
Sts_Fail

0.0

00
00

o oo

RMPS =

RMPS101

PV Out
:| PVFaut CurentSeg

CurrentSegProg SoakTimel eft

OutProg GuarRampOn -

SoakTimeProg GuarSoakOn |-
-| ProgProgReq ProgOper |-
-| ProgOperReq Auto -
:| ProgAutoReq Manual
:| ProgManualReq Hold |-
:| ProgHoldReq

RampValke RMPS101_RampValue
SoakVaue  RMPS101_SoakVaue

SoakTime RMPS101_SoakTime

0.0

o

o =000 o

The CS_RMPS_HART control strategy operates the same as the CS_RMPS control strategy but

relies on HART input data.

«  For information on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 1.

« Substitute for RMPS101 for XT100
«  For more information, see HART Integration on page 31.
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CS_RMPS_EtherNetIP Sheet

127 Dve_EH_Promas=i00 FWa = 1af_Dve_EH_Hearbest = raP_Dvo EH_Fbwneer = RAl RIFE

RUPS 2PV FT .| |RMPS102.PV Dvo Hearbezt RMPST02 PV Dve
EnsbEOut f 3 RIPS 102 PV Dve HB_SendMSG £
Ref_inp RMPS 102 PV_Promass_1004& 11
RMPS 102 PV Promass_100401
RMPS10E_PV Promas_100AC
RMPS102_PV_Mat=Dats

RMPS102 PV

RMPS 102 PV_D v HE_SendDats
RMPSHZ PV Dve HE ResdMSG
RMPS102_PV_Dvc_HE_ResdData

_EH_Dvc_HBSeq_Fromassi 00

RMPS102PV Mel=Data
_BF EUTls £

_EIP_Disglebe_Promassi0d| .

= va ®Bip

RMPS102 RampVsiuz
Soa RMFS 102 SoskValus
SczkTme  RMPS102 SodkTime

The CS_RMPS_EtherNetIP control strategy operates the same as the CS_RMPS control strategy
but relies on EtherNet/IP input data.

« Forinformation on EtherNet/IP device outputs to PAl inputs, see CS_PAI_EtherNetIP
Sheet on page 113.
»  Substitute for RMPS102 for XT100

For more information, see EtherNet/IP Integration on page 55.

CS_RMPS_FF Sheet

RMPS103_PV_FF_Link:1.ConnedionFautted 0
raP_Dve_AP_FFLink PA RMPS

RMPS103_PV_Dwc RMPS103_PV 500 RMPS103 00

In p_F'_‘u' Diata ) FFLink_RMPS103_PV_Inp_PVData Inp_PYData N Va I_ =00 P Out
Inp_PuStausData FRELink_RMPS103_PV_Inp_PVStatusData Inp_ModFault Val_lnpPy 0.0 PWFault CurrertSeg 00

Inp_LiveDat FFLink_RMPS103_PV_Inp_LiwDatw Inp_ChanFault Val RoCp CurrentSegProg SoakTimelLeft
Val_PV D'DD Inp_PVUncertain Val Dev DI'JD OutProg GuwaRampOn g
Sts PVBad 0 Inp_HiHiGate Out_Reset 0 SoakTimeProg GuarSoakOn 0
Sts_PVUnce dain 0 Inp_HiGate Sts_PVBad 0 ProgProgReq ProgOper 0
Sts_PVGood 0 Inp_LoGate Stz _eMotifyAl 0 ProgOperReq Auto 1
Sts_PVGoodCascale 0 Inp_LoLoGate Sts B 0 ProgAutoReq Manual 0

Sts PWNotLimited 0 Inp_HiRoCGate Sts_ HiHi 0 ProgManualReq Hadd

Sts PVLowLimited 0 Inp_HiDevGate Sts_Hi 0 ProgHoldReq
Stz PWHighLimited 0 Inp_LoDevzate Stz Lo 0 RampValue RMPS108_RampValue
Sts_PVConstart Inp_OoRGate Sts Lolo 0 e
Inp_Reset Sts_HiRoC 0 SoakMalue RMPS103_SoakValue
Sts_HiDevi> SoakTime  RMPS103_ScakTime
Sts_LoDev 0
Sts_Fail
BusObj 0

The CS_RMPS_FF control strategy operates the same as the CS_RMPS control strategy but
relies on Foundation Fieldbus input data.

«  FFor information on Foundation Fieldbus device outputs to PAl inputs, see CS_PAI_FF
Sheet on page 117.
+  Substitute for RMPS103 for XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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CS_RMPS_PA Sheet

RMPS104_PV_PA LinkI1.ConnedionFautted
raP_Dv_AP_PALINK

RMPS104_PY_Dwvc
Inp_PVData PALink_RMPS104_PV_Inp_PVData
Inp_PVstausData PALInK_RMPS104_PV_Inp_PVStatusData
Inp_LiveDat PALink_RMP3104_PV_Inp_LiveData
val_PV
Sts_PvBad
Sts_PVUncetain
Sts_PVGood
Sts_PWNotLimied
Sts_PVLowLimited
Sts_PWHighLimited
Sts_PWConstant

The CS_RMPS_PA control strategy operates the same as the CS_RMPS control strategy but

0.0

[ e e o ] o o}

PAl
RMP3104_PV
Inp_PVData Val
Inp_ModFault ‘al_lnpPV
Inp_ChanFault Val RoC
Inp_PVUncertain Val_Dev
Inp_HiHiGate Out_Reset
Inp_HiGata Sts_PvBad
Inp_LoGate Sts_eMotifyAll
Inp_LoLoGate Sts_Err
Inp_HiRoCGate Sts_HiHi
Inp_HiDewvGate Sts_Hi
Inp_LoDevGate Sts Lo
Inp_OoRGate Sts_Lolo
Inp_Reset Sts_HiRaC
Sts_HiDev
Sts_LoDev
Sts_Fail
BusObj 0

relies on Profibus PA input data.
For information on Profibus PA device outputs to PAl inputs, see CS_PAI_PA Sheet on

page T18.

Substitute for RMPS104 for XT100

o o o o e s e e e} s i

RMP3

RMPS104

PV Out
PVFault CurrentSeg
CurrentSegProg SoakTimeleft
CutProg GuarRampOn
SoakTimeProg GuarsoakOon
ProgProgReq ProgOper
ProgQOperReq Auto
ProgAutoReq Manual
ProgManualReq Hold
ProgHoldReq

Rampvalue RMPS104_RampValue
Soaklalue RMPS104_Soakvalue

SoakTime RMPS104_SoakTime

0o

[ Y e s |

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 69.
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Process Area Control Strategy

The Process Area Add-On Instruction groups Units together, aggregates status from Unit
objects, and broadcasts commands to Unit objects.

You can consolidate the status from groups of equipment, and display the consolidated status
on an HMI. These status items include:

»  Alarm Status

«  Alarm Severity

» Mode

«  Configuration Errors
»  Prompt Status

You can also manage any of the following functions for a group of equipment with a global set
of commands:

« Mode

«  Alarm Acknowledge

o Alarm Reset

« Enable/Disable Alarms

The CS_raP_Opr_Area control strategy is available as a routine in the process library. Import
the appropriate control strategy as a routine in your controller project.

The Process Area control strategy contains these routines:

Routine Description
Areal00 Function Block control strategy routine.
ExtddAlarms Contains instances of external alarms and trigger logic.
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CS_raP_0Opr_Area Sheet

354

The Areal00 routine contains the CS_raP_Opr_Area sheet.

raP_Opr_Area

Areal00

Area100_lnp_EStop
Area100_lnp_SStop

us Bus[10

CS_raP_Opr_Area Input Reference

Parameter Description
Areal00_Inp_EStop 1=Emergency stop input ok.
Areal00_Inp_SStop 1= Software stop input ok.

CS_raP_Opr_Area Configuration Considerations

Operand Type Description
PlantPAX® control | raP_Opr_Area !2::?300502{ data structure (backing tag) required for proper operation of

Bus[x].0bj when using organization
Bus raP_UDT_Opr_Bus

Manual, publication PROCES-RM200.

Rockwell Automation Publication PROCES-RM201B-EN-P - August 2024

Bus component for organization control 0 if not using organization

See the Rockwell Automation Library of Process Objects Reference
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Extended Alarms Routine
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The raP_Opr_ExtddAlm (Extended Alarm Block) Add-On Instruction is used to provide
notification to operators of abnormal conditions or events for up to 32 additional items
external to a parent object. For more information, see the Rockwell Automation Library of
Process Objects, publication PROCES-RM200.

This instruction handles these connections.

Commands from the Parent Object

Status from raP_Opr_ExtddAlm

« Acknowledge
« Reset

« Enabling/Disabling
Suppress/Unsuppress

UnShelve

Used

Aarm
Acknowledged
Disabled
Suppressed
Shelved

Alarm Fault
Ready for Reset
Notify value

raP_Opr_ExtddAlm Parameters

Parameter

Description

PCmd_Reset

Program command to reset alarm request.

PCmd_ResetAckAll

Program command to reset and acknowledges all alarms. The instruction clears this
operand automatically.

Out_ExtddAImDsply

1= Extended alarm severity value is greatest of all extended alarms active. Each bit
represents an individual alarm (0...31).

Used 1= Used.

Alm 1= Alarm is active.

Acked 1=In alarm acknowledged.

Disabled 1= Alarm disabled.

Shelved 1= Alarm shelved.

Suppressed 1= Alarm suppressed.

AlarmFault 1= Alarm fault.

Sts_AlmInh 1=0ne or more alarms shelved, disabled, or suppressed.

Sts_Rdy_Reset

1= Alatched alarm condition is ready to be reset.

Inp_ExtddAImeNotify

Extended alarms status enumerate values:
0=Notin alarm

1=Not in alarm unacknowledged or reset requires
2 = Low severity alarm acknowledged

3 = Low severity alarm unacknowledged

4 =Medium severity alarm acknowledged

5 = Medium severity alarm unacknowledged
6 = High severity alarm acknowledged

7= High severity alarm unacknowledged

8 = Urgent severity alarm acknowledged

9 = Urgent severity alarm unacknowledged

Inp_ExtddAImDsply

1= Extended alarm severity value is greatest of all extended alarms active. Each bit
represents an individual alarm (0...31).

Process Area Control Strategy
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Area100- Area

Extended Alarms Mappings

NOP

Insert extended
message here. 1=
Alarm trigger.
Area100_ExtddAlm_00.inp

"""" *** Insert extended message here. - **+

Insert extended
message here

| raP_Opr_ExtddAim

raP_Opr_ExtddAlm Areal00_ExtddAlm_00 | ... |
PCmd_Reset Area100.0ut_ExtddAImsReset
PCmd_ResetAckAll Areal O0.0ut_ExtddAlnsResclAcMcl"
Out_ExtddAImDsply Areal Dll.hp_ExtddAh\stplyAﬂg.
Used Area‘ll)O.hp_ExtddAhlsUsed.Og‘
Alm Areal l}o.hp_mddAhlsAmm!I
Acked Areaioo.hp_ExtddAhsAcked.ogb
Disabled Areal Dﬂ.hp_E)dddAh\sD'sabled.D;‘
Shelved Areamo.hp_ExtddAh\sSheNed.Dg.
Suppressed Areal W.hp_Ex!ddAmSupprmed.Og‘-
AlarmFault Areal Bﬂ.hp_E)dodAhuAlamFBnl.ﬂg’
Sts_Alminh Nea100.hp_EdeAkmAtmh.Ogh
Sts_RdyReset Area100.hp_ExlddAh\styRM.Dg.
0

Inp_ExtddAlmeNotify Area100.Inp_ExtddAlmseNotify
Inp_ExtddAImDsply Area100.Inp_ExtddAlmsDsply
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Generic Equipment Module (EMGEN) Control
Strategy

An equipment module is a functional group of equipment that can carry out a finite number of

specific minor processing activities. An equipment module is typically centered around a
piece of process equipment (a weigh tank, a process heater, a scrubber, etc.). This term

applies to both the physical equipment and the equipment entity.

The CS_raP_Opr_EMGen control strategy controls an Equipment Module in a variety of modes
and monitors for fault conditions.

Use this control strategy when:
« You want to group equipment, and you want to apply a custom state model.
»  You want to provide the following for a group of equipment:

Apply a mode model to the equipment group.

Definable Commands and states.

Apply interlocks and/or permissives to the group of equipment.

Parameters that define the behavior of the group of equipment.

Report resultant data from the group of equipment.

A faceplate that allows monitoring and control of the equipment grouping.
Alarm if any device fails.

Monitor step (description), and allow forcing of steps in maintenance mode.
Allow configurable alarms for certain process / equipment failure conditions.

Do NOT use this control strategy when:

»  You need to sequence / coordinate a device, and do not require any of the above.

«  You want to apply an ISA 88.01 state model to the equipment, use the
CS_raP_Opr_EPGen_PHASE control strategy instead.

«  You want to apply the PackML state model.
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The EMGEN control strategy is available as a program in the process library:

4 Y CS_raP_Opr_EMGen
<? Parameters and Local Tags
@ MainRoutine
Devices
8o Dispatch
ExtddAlarms
Parameters
Reports
STOO_STATE_O
z STO1_STATE_1
3 STO2_STATE_2
+ STO3_STATE_3
x STO4_STATE 4
3 STO5_STATE_S
x STO6_STATE_6
z STO7_STATE_7
StateCall
StateModel
StateReadyMap

-

0+0 0+0 0%0 0+0 O+0 O+0 O%0 00

Import the appropriate control strategy as a program in your controller project.

Routine Description

Devices Status of devices. Add logic appropriate to your application.
Dispatch Contains raP_Opr_EMGen Add-On Instruction.

ExtddAlarms Contains instances of external alarms and trigger logic.

Contains raP_Opr_EMGen parameter mapping to and from Parameter blocks [_ParRpt (Enum,

Parameters Integer, Real, String)] to raP_Opr_EMGen instance.

Contains raP_Opr_EMGen report mapping to and from Parameter blocks [_ParRpt (Enum,

Reports Integer, Real, String))] to raP_Opr_EMGen instance.

32 available user-defined routines that contain logic which sequences and coordinates
devices (implement states as required).

You can rename these routines for your project.

4 L TKOT1_EM_AgiCtrl
<7 Parareters and Local Tags
@ MainRoutine
A01_Devices
A02_Interlocks
AD3_Perrnissives
STOO_STATE_0...31 £04_ExtddAlarms
AlG_AlarmsSuppress
B0 _Pararmeterbdapping
BO2_Transitionkapping
g BO3_Dispatch
BM_Reporttdapping
BOS_StateCall
BOB_Statehdodel
BO7_StateReadyhdap
&2 TKOT1_EM_AgiCtrl_STOO_SHUT
&2 TKOT1_EM_AgiCtr_STO1_AGITATE

StateCall Calls the routine for the associated state when that state is active.
Sets which state is active based upon the state request for that state and any other required
Statettodel conditions

Equipment Module StateReadyMap Routine - Defines when each Equipment Module State is

Available for both selection by the HMI and selection by Controller Logic.

For each state number, 0 to 31:

« EM.Inp_RdyOk.0 to 31 needs to be true for that state to be available to select from the HMI

« EM.Inp_RdyOkProg.0 to 31 needs to be true for that state to be available to enter via
Program Commands

StateReadyMap
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Dispatch Routine The Dispatch routine contains these Function Block sheets:
Sheet Description
EMGEN100 Equipment Module Add-On Instruction

Process Permissives instruction The Process Permissives (PPERM) instruction collects,
or sums up, the permissive conditions that let a piece of equipment energize. In most
cases, permissive conditions must be true to energize equipment. Once the equipment
is energized, permissives are ignored.

Permissives

Interlock Bank 0
Interlock Bank 1
Interlock Bank 2
Interlock Bank 3
Interlock Bank &
Interlock Bank 5
Interlock Bank 6
Interlock Bank 7

The instruction monitors by passable and non-bypassable Interlocks that force the
analog output to a specific configured (safe) value or to maintain the current value
(configurable). There are 8 interlock bank sheets; each sheet exposes 16 of the
available 32 interlocks per bank by default.

Use the sheets and interlocks that you need and delete the remainder.

Dispatch EPGEN100 Sheet

raP_Opr_EMGen

EM

PemOK
2 NBPermOK
2G2 EM_Intlk_BankSts. Ss_lntkOK

EM_Intk_BankSts. Sts_NBIntkOK BypActive

EM_Intlk_BankSts. Sts_Available 2-D3 3-C4
EM_Intk_BankSts. Sts_IntKkTripinh 4 4
EM_Intk_BankSts. Sts_RdyReset 7-C4

AscidDevice Alarm

Bus{30]

EM_PAR

EM_RPT

SysOb System
raP_Opr_EMGen Input References
Parameter Description
PermOK Input connection from Permissives sheet 0 (State 1)
1=0n permissives 0K, device can turn On

NBPermOK Input connection from Permissives sheet 0 (State 1)

1=Non-bypassable On permissives OK, device can turn On
Interlock bank status

EM_Intlk_BankSts.Sts_IntlkOK 1=0K to run

0 = Stop

Interlock bank status
EM-Intlk_BankSts.Sts NBIntOK |7y non-bypassable interlocks OK to run

. Interlock bank status
EM_Intlk_BankSts.Sts_Available 1= Available

. Interlock bank status
EM_Intlk_BankSts.Sts_IntlkTripinh 1=Interlock trip inhibit - stops equipment but does not trip

Interlock bank status
EM_Intlk_BankSts.Sts._RdyReset 1= Alatched interlock (returned to OK) is ready to be reset

AsctdDeviceAlarm Associated Device Alarm Active if any Bits are Logic 1
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raP_Opr_EMGen Output References

Parameter

Description

BypActive

Output connection to permissives and interlock bank sheets

raP_Opr_EMGen Configuration Considerations

Operand

Type

Description

PlantPAx® control

raP_Opr_EMGen

Instance of data structure (backing tag) required
for proper operation of instruction

Bus

raP_UDT_Opr_Bus

Bus component

ParQbj

raP_UDT_Opr_ParRpt_Intfc

Optional parameter object interface. Link to
routine

RptObj

raP_UDT_Opr_ParRpt_Intfc

Optional report object interface. Link to routine

SysObj

raP_UDT_Opr_System

System component.

Dispatch Permissive Sheet

PPERM

EM_Pem

PemOK
NBPermOK 1-B2

PPERM Input References
Parameter Description
BypActive Input connection from the EPGEN100 sheet

PPERM Output References

Parameter

Description

PermOK

Overall permissive status (1= 0K to energize)

NBPermOK

Non-bypassable permissive status (1= all non-bypassable permissives OK to energize)
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State Routine Example

Dispatch Interlock Bank Sheet

PINTLK

EM_Intlk_0

BypAdive
Ref_InkBankSts EM_Intlk_BankSts
PINTLK Input Reference
Parameter Description
BypActive Input connection from the CS_D4SD sheet

PINTLK Configuration Considerations

Operand Type Description

Instance of data structure (backing tag) required for
PlantPAx® control PINTERLOCK proper operation of instruction
Ref_IntlkBankSts P_INTERLOCK_BANK_STATUS | Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock
Options on page 27.

M Action_0830

Step_0630 // Set step number and step description
eTK181.PSet_Step := 638;
eTK1@1l.PSet_StepDesc := 18;

// Capture Parameters
eTK181.PCmd_ParCapture := 1;

Tran_0630
&TK101.5ts_ParCapturs

- N Action_0840 .

Step_0640 // Set step number and step description
eTK181.PSet_Step := 648;
eTK181.PSet_StepDesc := 413

// Close Xvilel
XV11@1.PCmd_Posl := 1;
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StateCall Routine Example

State 0
EM.Sts.0

State 1

EM.Sts.1

StateModel Routine
Example

EMGEN100- Equipment
Module Program State
Request (bitwise

EM.Sts_Rqst.0

s:fs

3EN100- Equipment
dule Program State
Request (bitwise

EM.Sts_Rast.1

StateReadyMap Routine
Example

State 0

EM.Sts.0

State 1
EM.Sts.1

JSR

Routine Name ST00_STATE_O

JSR
Routine Name ST01_STATE_1

EMGEN100- Equipment

Module Reference
process state
(bitwise
MoV
Source 2#0000_0000_0000_0000_0000_0000_0000_0001

Dest EM.Inp_St
2#0000_0000_0000_0000_0000_0000_0000_00014«

Set State 1 (STATE_1) Active

Reference
process state
(bitwise
MoV
Source 2#0000_0000_0000_0000_0000_0000_0000_0010

Dest EM.Inp_St
2#0000_0000_0000_0000_0000_0000_0000_0001 4

Set State 0 (STATE_0) Ready Flag

Rdy.(x

EM.Inp_RdyOk.0

Set State 1 (STATE_1) Ready Flag

EMGEN100-

condition read

Mapped to relative
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The raP_Opr_ExtddAlm (Extended Alarm Block) Add-On Instruction is used to provide
notification to operators of abnormal conditions or events for up to 32 additional items
external to a parent object. For more information, see the Rockwell Automation Library of
Process Objects, publication PROCES-RM200.

This instruction handles these connections.

Commands from the Parent Object

Status from raP_Opr_ExtddAlm

« Acknowledge
« Reset

« Enabling/Disabling
Suppress/Unsuppress

UnShelve

Used

Aarm
Acknowledged
Disabled
Suppressed
Shelved

Alarm Fault
Ready for Reset
Notify value

raP_Opr_ExtddAlm Parameters

Parameter

Description

PCmd_Reset

Program command to reset alarm request.

PCmd_ResetAckAll

Program command to reset and acknowledges all alarms. The instruction clears this
operand automatically.

Out_ExtddAImDsply

1= Extended alarm severity value is greatest of all extended alarms active. Each bit
represents an individual alarm (0...31).

Used 1= Used.

Alm 1=Alarm is active.

Acked 1=In alarm acknowledged.

Disabled 1= Alarm disabled.

Shelved 1= Alarm shelved.

Suppressed 1= Alarm suppressed.

AlarmFault 1= Alarm fault.

Sts_AlmInh 1=0ne or more alarms shelved, disabled, or suppressed.

Sts_Rdy_Reset

1= Alatched alarm condition is ready to be reset.

Inp_ExtddAImeNotify

Extended alarms status enumerate values:
0=Notin alarm

1=Not in alarm unacknowledged or reset requires
2 = Low severity alarm acknowledged

3 =Low severity alarm unacknowledged

4 =Medium severity alarm acknowledged

5 = Medium severity alarm unacknowledged
6 = High severity alarm acknowledged

7= High severity alarm unacknowledged

8 = Urgent severity alarm acknowledged

9 = Urgent severity alarm unacknowledged

Inp_ExtddAImDsply

1= Extended alarm severity value is greatest of all extended alarms active. Each bit
represents an individual alarm (0...31).

Generic Equipment Module (EMGEN) Control Strategy
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EMGEN100 - Equipment Module
Extended Alarm Mappings
0 {NOP
sateaeiss Insert extended message here. - =
Insert extended
message here. 1 =
Alarm frigger.
Insert_Trigger_Here EM_ExtddAim_00.inp
=eeseeeet Insert extended message here, - T
Insert extended
EMGEN100- Equipment message here
Module 1 = Disable Program command to
command to extended disable alarm
alarms. request.
EM.Out_ExtddAlmsDisable EM_ExtddAlm_00.PCmd_Disable
{ L
Insert extended
EMGEN100- Equipment message here.
Module 1 = Enable Program command to
command to extended enable alarm
alarms request
EM.Out_ExtddAImsEnable EM_ExtddAlm_00.PCmd_Enable
F L)
Insert extended
EMGEN100- Equipment message here
Module 1 = Suppress Program command to
command to extended suppress alarm
alarms request
EM.Out_ExtddAlmsSuppress EM_ExtddAlm_00.PCmd_Suppress
L>
Insert extended
EMGEN100- Equipment message here.
Module 1 = Program command to
Unsuppress command unsuppress alarm
to extended alarms request
EM.Out_ExtddAlmsUnSuppress EM_ExtddAlm_00.PCmd_UnSuppress
b <L
insert extended
EMGEN100- Equipment message here
Module 1 = Unshelve Program command to
command to extended unshelve alarm
alarms request
EM.Out_ExtddAimsUnShelve EM_ExtddAim_00.PCmd_Unshelve
L
Insert extended
message here
| raP_Opr_ExtddAim
raP_Opr_ExtddAlm EM_ExtddAlm_00 |_
PCmd_Reset EM.Out_ExtddAlmsReset
O
PCmd_ResetAckAl EM.Out_ExtddAlmsResetAckAll
O«
Out_ExtddAmDsply  EM.Inp_ExtddAImsDsply.00
O
Used EM.Inp_ExtddAimsUsed.00
1@
Alm EM.Inp_ExtddAlmsAim.00
0@
Acked EM.Inp_ExtddAImsAcked.00
1
Disabled EM.Inp_ExtddAlmsDisabled.00
O«
Shelved EM.Inp_ExtddAlmsShelved 00
O
Suppressed EM.Inp_ExtddAImsSuppressed.00
O
AlarmFault EM.Inp_ExtddAlmsAlarmFault.00
O
Sts_Alminh EM.Inp_ExtddAimsAlminh.00
L
Sts_RdyReset EM.Inp_ExtddAlmsRdyReset.00
O
Inp_ExtddAlmeNotify EM Inp_ExtddA ity
Inp_ExtddAImDsply EM.Inp_ExtddAImsDsply
End
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Parameters and Reports

Routines

The raP_Tec_ParRpt Add-On Instruction is used to implement parameter data items. Use
when:

You need the ability to view or modify a parameter from either the HMI or from logic.
You need to arbitrate parameter input based on mode.
You need the ability to limit the value of a parameter, from either the HMI or logic.

You need the ability to capture an initial parameter value (based on a trigger), and
provide an indication if the parameter was adjusted from the initial value.

You need to limit the adjustment of a parameter within a deadband relative to an initial
value.

You need to apply command confirmation (i.e. Electronic Signature) to parameter entry
from the HMI.

Your parameter is read only or read/write.
Your need a Parameter (recipe) or Report (resultant) parameter.
Your parameter is of data type: Integer, Real, String, or is an Enumeration.

For more information, see the Rockwell Automation Library of Process Objects, publication
PROCES-RM200.

raP_Tec_ParRpt References

Parameter Description

PSet_E Program issued setting of enumeration parameter value.
PSet_I Program issued setting of integer parameter value.
PSet_R Program issued setting of real parameter value.

PSet_S Program issued setting of string parameter value.

raP_Tec_ParRpt Configuration Considerations

Operand Type Description
ParQbj raP_UDT_Opr_ParRpt_INTfC Parameter object link to equipment
RptObj raP_UDT_Opr_ParRpt_INTfC Report abject link to equipment

IMPORTANT  You cannot set both Par0bj and RptObj in the same Add-On Instruction.

« If you set ParQbj, then RptObj must be zero.
« If you set Rpt0bj, then ParObj must be zero.
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CS_raP_Opr_EMGen Parameters Routine

Maps Parameters from tags (input) to the standard EM_GEN parameter structure. The steps
required to create this mapping logic are as follows:

1. First determine the parameters needed for your Equipment Module, and ensure the

associated tags (input) are defined within your program.
Open the CS_raP_Opr_EMGen Parameters Routine.

Starting at parameter zero (EM_Par_00), determine the type of parameter block
required (Enumeration, Integer, Real, or String).

4. Modify the rest of the reports routine as needed.

Typically the PSet variable in the instruction would represent the parameter tag (as defined in
the program tags). For each additional Parameter required, increment the EM_Par_##

number. Up to a maximum of 48 reports can be included per EM_GEN.

Pl
arRpt EM_PAR_01 [...
0
Duration

raP_Tec_ParRpt
P_Tec_ParRpt EM_PAR_02 [...

raP_Tec_ParRpt
raP_Tec_ParRpt EM_PAR_03 |...

S EM_PAR_03_VAL_INTAL_S
.
o«

EM_PAR

(]
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CS_raP_Opr_EMGen Reports Routine

Maps Resultant/Report data to output tags from the standard EM_GEN report structure. The
steps required to create this mapping logic are as follows:

1. First determine the report data items needed for your Equipment Module, and make
sure the associated tags (output) are defined within your program.

Open the CS_raP_Opr_EMGen Reports Routine.

Starting at report zero (EM_RPT_00), determine the type of parameter block required
(Enumeration, Integer, Real, or String).

4. Modify the rest of the reports routine as needed.

Typically the PSet variable in the instruction would represent the parameter tag (as defined in
the program tags). For each additional Parameter required increment the EM_RPT_0##
number. Up to a maximum of 48 reports can be included per EM_GEN.

raP_Tec_ParRpt
raP_Tec_ParRpt EM_RPT_00 [...
ExitStatus

0
FaultCode
0

0
14
0w
0
00«
0
04
2@
0
EM_RPT

raP_Tec_ParRpt
r _ParRpt EM_RPT_02 |...
0
0
ActualTemp
0

24
O«
0@
0.0@«
0
0%
L

0
EM_RPT

EM_RPT_03 [...
0

0.0@«
S EM_RPT_03_VAL_INMIAL_S

O«
4o

ParObj 0
RptObj EM_RPT

i
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Notes:
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Chapter 42

Generic Equipment Phase (EPGEN) Control
Strategy

An equipment phase is a functional group of equipment that can conduct a finite number of
specific minor processing activities when directed by a phase (recipe).

The CS_raP_Opr_EPGen_PHASE control strategy controls an Equipment Phase in various
modes and monitors for fault conditions.

Use this control strategy when:

»  You want to group equipment, and you want to apply the ISA 88.01 state model using
PhaseManager™.

«  You want to provide the following for a group of equipment.
- Apply a mode model to the equipment group.
- Apply interlocks and/or permissives to the group of equipment.
- Parameters that define the behavior of the group of equipment.
- Report resultant data from the group of equipment.
- Afaceplate that allows monitoring and control of the equipment grouping.
- Monitor step (description), and allow forcing of steps in maintenance mode.
- Allow alarms to be defined for certain process / equipment failure conditions.
- Alarming function, including alarms based on device failure.

Do NOT use this control strategy when:
» You must sequence or coordinate a device, and do not require any of the above.

» You want to apply a custom state model to the equipment, use the CS_raP_Opr_EMGen
control strategy instead.

«  You want to apply the PackML state model.

The EPGEN control strategy is available as a program in the process library:

4 X] CS_raP_Opr_EPGen_PHASE
< Parameters and Local Tags
= MainRoutine
Zv1 Aborting
Z+1 Holding
#1 Resetting
Zv1 Restarting
2«1 Running
3t Stopping
Devices

0y Dispatch
ExtddAlarms
Parameters
PHASECommands
Reports
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Import the appropriate control strategy as a program in your controller project.
Routine Description
Used for shutting down equipment in an emergency situation. If you have implemented
Abortin Stopping, you would at a minimum duplicate the stopping logic within Aborting. In some In
9 some cases, the sequence in an emergency situation (Aborting) differs from the orderly
shutdown of equipment (Stopping). Add logic appropriate to your application.
Used if equipment or a subset of equipment must be shut down when the phase enters the
Holdin hold state. It can also be advantageous to release owned equipment if maintaining
9 ownership while held constrains production by maintaining ownership of shared equipment.
Add logic appropriate to your application.
Resttin Used to perform “clean-up” activities such as release owned equipment. Add logic
9 appropriate to your application.
Generally implemented if Holding is implemented. Used to bring equipment from the state
Restarting that it is in at the end of the Holding state back to the state it was in prior Holding. Add logic
appropriate to your application.
Runnin Use to start up equipment, and acquire ownership of equipment (if necessary). Add logic
g appropriate to your application.
Stopping Use if equipment must be shut down in a given sequence.
Devices Status of devices. Add logic appropriate to your application.
Dispatch Contains the raP_Opr_EPGen Add-On Instruction.
ExtddAlarms Contains instances of external alarms and trigger logic.
Parameters Equipment Phase Parameters Routine - EP parameter mapping and logic
PHASECommands | Maps commands from EPGEN to PhaseManager commands
Report Equipment Phase Reports Routine - EP Report mapping and logic
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e Dispatch routine contains these Function Block sheets:
Dispatch Routine The Dispatch routine contains these Function Block sheet
Sheet Description
EPGEN100 Equipment Phase Add-On Instruction
Process Permissives instruction The Process Permissives (PPERM) instruction collects,
Permissives or sums up, the permissive conditions that let a piece of equipment energize. In most
cases, permissive conditions must be true to energize equipment. Once the equipment
is energized, permissives are ignored.
Interlock Bank 0
:mg[:ggt E:RE]Z The instruction monitors by passable and non-bypassable Interlocks that force the
Interlock Bank 3 analog output to a specific configured (safe) value or to maintain the current value
Interlock Bank 4 (configurable). There are 8 interlock bank sheets; each sheet exposes 16 of the
Interlock Bank 5 available 32 interlocks per bank by default.
Interlock Bank 6 Use the sheets and interlocks that you need and delete the remainder.
Interlock Bank 7

Dispatch EPGEN100 Sheet

raP_Opr_EPGen
EP
PermOK
2 NBPermOK
2-G2 EP_Intlk_BankSts.Sts_IntkOK
EP_intlk_BankSts.Sts_NBhtkOK
EP_Intlk_BankSts.Sts_Availa ble
EP_Intlk_BankSts Sts_intikTripinh
EP_lntlk_BankSts.Sts_RdyReset
AsddDevice Aarm

0
BypActive

Ref Phase EP_PHS

Bus Bus[20]
P EP_PAR
EP_RPT

SysOb System
raP_Opr_EPGen Input References
Parameter Description
PermoK Input connection from Permissives sheet 0 (State 1)

1=0n permissives OK, device can turn On

NBPermOK Input connection from Permissives sheet 0 (State 1)

1= Non-bypassable On permissives 0K, device can turn On
EP_Intlk_BankSts.Sts_IntlkOK Interlock bank status, 1= 0K to run, 0 = Stop
EP_Intlk_BankSts.Sts_NBIntlkOK  |Interlock bank status, 1= All non-bypassable interlocks 0K to run
EP_Intlk_BankSts.Sts_Available  |Interlock bank status, 1= Available

: Interlock bank status
EP-Intlk_Banksts.Sts._IntlkTripinh 1=Interlock trip inhibit - stops equipment but does not trip

Interlock bank status
EP-Intlk_BankSts.Sts_RdyReset 1= Alatched interlock (returned to OK) is ready to be reset

AsctdDeviceAlarm Associated Device Alarm Active if any Bits are Logic 1.
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372

raP_0pr_EPGen Qutput References

Parameter

Description

BypActive

Output connection to permissives and interlock bank sheets

raP_Opr_EPGen Configuration Considerations

Operand Type Description

e o et ek e
Ref_Phase PHASE Referenced phase.

Bus raP_UDT_Opr_Bus Bus component

Par0bj raP_UDT_Opr_ParRpt_Intfc Optional parameter object interface

RptObj raP_UDT_Opr_ParRpt_Intfc Optional report object interface

SysObj raP_UDT_Opr_System System component.

Dispatch Permissive Sheet

PPERM

EP_Pem

BypActive - - p_BypActive

PemOK
NBPermOK 1-B2

PPERM Input References
Parameter Description
BypActive Input connection from the EPGEN100 sheet

PPERM Output References

Parameter

Description

PermOK

Overall permissive status (1= 0K to energize)

NBPermOK

Non-bypassable permissive status (1= all non-bypassable permissives OK to energize)
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Dispatch Interlock Bank Sheet

PINTLK

EP_intk_0

R R

BypAdive
Ref_IntkBankSts  EP_intlk_BankSts
PINTLK Input Reference
Parameter Description
BypActive Input connection from the CS_D4SD sheet
PINTLK Configuration Considerations
Operand Type Description
Instance of data structure (backing tag) required for
PlantPAx control P-INTERLOCK proper operation of instruction
Ref_IntlkBankSts P_INTERLOCK_BANK_STATUS  |Reference interlock bank status

For more information about interlocks and how to configure multiple banks, see Interlock
Options on page 27.
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PHASECommands Routine Maps commands from the EP_GEN instance to PhaseManager commands.

Steps required to map EP_GEN Phase Commands in Ladder:
1. Open the CS_raP_Opr_EPGen PhaseCommands Routine.
2. Modify the selected phase requests as required.
EP_GEN Phase request interface points are as follows:

- Sts_StartRgst - Sts_ResetRgst

- Sts_HoldRgst - Sts_PauseRgst

- Sts_RestartRgst - Sts_ResumeRgst
- Sts_StopRgst - Sts_StateCmpltRgst

- Sts_AbortRgst

3. EP_GEN Request interface points are defined so that a 1= Requested.

- Typically a command rung would contain an XIC that represents the EP_GEN phase
request (.Sts_<state>Rqgst), and a PCMD or POVR instruction to issue the
corresponding command to the PhaseManager Phase

- Phase Commands (PCMD) exist for Start, ReStart, Reset, Pause, and Resume states.
- Phase Override Commands (POVR) exist for Stop, Hold, and ABORT states.

- A Phase Command required for each Phase State routine you have defined within
your PhaseManager Phase.

4, The PCMD and POVR require definition of several reference tags:
- Phase Name <tag>_Phase
- Command <phase command>
- Result <tag>_PSet_CmmndRslts

Phase Commands

To interpret the result code, refer to the Result Codes table below.
PCND Result Codes

If you assign a tag to store the resuft of a PCMD instruction, the instruction returns one of the following codes when it executes:

Code (Dec: Description
0 - The command was successful
24577 - The command is not valid.
24578 - The command ig not valid for the current state of the equipment phase. For example, if the equipment phase is in the running state, then a start command is not

24579 - ou cannot command the equipment phase. One of the following alrea
Batch soft
& equipment phase is uns

ipment phase. RSLogix 0 softwareexternal sequencer (e.g., RSBizWare
in the controller

or in a task that is inhibited.

EQUIPMENT PHASE COMMANDS
Start Command
EPGEM100 - Equipment

= Start
request

EP.5ts_StartRagst PCMD
Phaze Name CS_raP_Opr_EPGen_PHASE
Command Start
Result EP.PSet_CmmndRsks
EQUIPMENT PHASE COMMANDS
ReStart Command
EPGEMN100 - Equipment
Phas start
reques
EP.Stz_RestartRgst PCHMD
Phase Name CS_raP_Opr_EPGen_PHASE
Command Restart
Result EP.PSet_CmmndRsks
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EQUIPMENT PHASE COMMANDS
Stop Command
EPGEN100 - Equipment
Phase 1 = Stop
Request.
EP.Sts_StopRast PCMD
1 E Phase Name CS_raP_Opr_EPGen_PHASE |
Command
Result EP.PSet_(
EQUIPMENT PHASE COMMANDS
Hold Command
EPGEN100 - Equipment
Phase 1=When a
hold request is
received from the
EPGEN100 - Equipment HMI, Only hold the
Phase 1 = Hold Equipment phase, do
Request not inform FTBatch.
EP.Sts_HoldRgst EP.Sts_OnlyHoldEP POVR
1 E s/ [mmmm | Phase Name CS_raP_Opr_EPGen_PHASE
Command Hold
Result EP.PSet_Ci
EPGEN100 - Equipment
Phase 1=When a
hold request is
received from the
HMI, Only hold the
Equipment phase, do
not inform FTBatch.
EP.Sts_OnlyHoldEP PCMD
Phase Name CS_raP_Opr_EPGen_PHASE ——
Command Hold
Result EP.PSet _(
EQUIPMENT PHASE COMMANDS
Abort Command
EPGEN100 - Equipment
Phase 1 = Abort
request.
EP.Sts_AbortRgst PCMD
1 E Phase Name CS_raP_Opr_EPGen_PHASE |
Command Abort
Result EP.PSet_CmmndRskts
EQUIPMENT PHASE COMMANDS
Reset Command
EPGEN100 - Equipment
Phase 1 = Reset
phase request
EP.Sts_ResetRqgst PCMD
1E Phase Name CS_raP_Opr_EPGen_PHASE ——
Command Reset
Result EP.PSet_(
** Equipment Phase Lock & Unlock ™*
NOTE: THE FOLLOWING THREE RUNGS ARE NOT TO BE USED IF THE PHASE WILL BE OWNED BY A UNIT VIATHE BUS,
THESE RUNGS CANNOT REMAIN ACTIVE IF BUS OWNERSHIP OF THE PHASE IS BEING USED
{NOP]—
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EPGEN100 - Equipment
Phase 1 = APC-based
application that

equipment phase.

** Equipment Phase Lock & Unlock ***

Control mode

*** 1. Command to Lock *™*

When in Operator Control mode an Equipment Phase can be manually controlied on the HMI by an operator, an operator can also Lock an Equipment Phase in Operator
When in Program Control mode an Equipment Phase can be Owned by an External Sequencer (Batch), an Internal Sequencer or the Phase Monitor Logix
1. When the Equipment Phase is Not Locked in Program/Operator Control mode and is Owned, then Lock the Equipment Phase in Program Control mode

2. When the Equipment Phase is Locked in Program Control mode and is no longer Owned, then Unlock the Equipment Phase
3. After Unlocking the Equipment Phase, set the control mode to the configured "Normar control mode once

Program (disallow
EPGEN100 - Equipment commands the Operator). The
Phase equipment phase via instruction clears
Program/Operator CIP messages. Other this operand
lock (latch) state, sequencers cant automatically if
1=Locked, 0= give commands to the Cfg_PCmdLockAsLevel
Unlocked.

EPGEN100 - Equipment
Phase Program
command to lock

=0.

EP.Sts_ProgOperLock EP.Sts_PhsOwnerExtiSeq EP.PCmd_Lock
i’ E p

C L
EPGEN100 - Equipment
Phase 1 = A Logix
program that uses
instructions to
command the
equipment phase.
Other sequencers
can't give commands
to the
equipment phase.
EP.Sts_PhsOwnerintiSeq
J1E
1€

EPGEN100 - Equipment
Phase 1 =The
command toolbar and
phase monitor window
send commands to the:
equipment phase.
Sequencers can't
give commands to the
equipment phase.
This includes
Internal and
External.
EP.Sts_PhsOwnerLogix

*+2 Command to Unlock ***

EPGEN100 - Equipment
Phase 1=The

application that instructions to equipment phase. command to unlock
EPGEN100 - Equipment commands the command the Sequencers cant Program (allow
Phase equipment phase via equipment phase. give commands to the Operator to
Program/Operator CIP messages. Other Other sequencers equipment phase. acquire). The
lock (latch) state, EPGEN100 - Equipment sequencers can't can't give commands This includes. instruction clears
1=_Locked, 0 = Phase 1 = Program is give commands to the to the Internal and this operand
Unlocked. selected. equipment phase. equipment phase. External. automatically.
EP.Sts_ProgOperLock EP.Sts_Prog EP.Sts_PhsOwnerExtiSeq EP.Sts_PhsOwnerintiSeq  EP.Sts_PhsOwnerLogix EP.PCmd_Unlock
3 IE ) /i i o O

Phase Phase Normal source: Operator (Program to
Program/Operator 1 = Program if no Operator). The
lock (latch) state, requests; 0 = instruction clears
1=Locked, 0 = 1 = Set to "Normal Operator if no this operand 1 = Set to "Normal
Unlocked. control mode requests. automatically. control mode
EP.Sts_ProgOperLock EP_SetNormal EP.Cfg_ProgNormal EP.PCmd_Oper EP_SetNormal
10 i E — w W)
EPGEN100 - Equipment

EPGEN100 - Equipment
Phase 1 = A PC-based

EPGEN100 - Equipment
Phase 1= A Logix
program that uses

command toolbar and
phase monitor window
send commands to the

EPGEN100 - Equipment
Phase Program

EPGEN100 - Equipment

== 3. Command to select configured ‘Normar control mode **

EPGEN100 - Equipment

EPGEN100 - Equipment

EPGEN100 - Equipment
Phase Program
command to select

| 1=Setto 'Normal
control mode

Phase Program
command to select

Phase Normal source: Program (Operator to
1 = Program if no Program). The
requests; 0 = instruction clears
Operator if no this operand
requests. automatically.
EP.Cfg_ProgNormal EP.PCmd_Prog
ol L
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The raP_Opr_ExtddAlm (Extended Alarm Block) Add-On Instruction is used to provide
notification to operators of abnormal conditions or events for up to 32 additional items
external to a parent object. For more information, see the Rockwell Automation Library of
Process Objects, publication PROCES-RM200.

This instruction handles these connections.

Commands from the Parent Object

Status from raP_Opr_ExtddAlm

« Acknowledge
« Reset

« Enabling/Disabling
Suppress/Unsuppress

UnShelve

Used

Aarm
Acknowledged
Disabled
Suppressed
Shelved

Alarm Fault
Ready for Reset
Notify value

raP_Opr_ExtddAlm Parameters

Parameter

Description

PCmd_Reset

Program command to reset alarm request.

PCmd_ResetAckAll

Program command to reset and acknowledges all alarms. The instruction clears this
operand automatically.

Out_ExtddAImDsply

1= Extended alarm severity value is greatest of all extended alarms active. Each bit
represents an individual alarm (0...31).

Used 1= Used.

Alm 1= Alarm is active.

Acked 1=In alarm acknowledged.

Disabled 1= Alarm disabled.

Shelved 1= Alarm shelved.

Suppressed 1= Alarm suppressed.

AlarmFault 1= Alarm fault.

Sts_AlmInh 1=0ne or more alarms shelved, disabled, or suppressed.

Sts_Rdy_Reset

1= Alatched alarm condition is ready to be reset.

Inp_ExtddAImeNotify

Extended alarms status enumerate values:
0=Notin alarm

1=Not in alarm unacknowledged or reset requires
2 = Low severity alarm acknowledged

3 = Low severity alarm unacknowledged

4 =Medium severity alarm acknowledged

5 = Medium severity alarm unacknowledged
6 = High severity alarm acknowledged

7= High severity alarm unacknowledged

8 = Urgent severity alarm acknowledged

9 = Urgent severity alarm unacknowledged

Inp_ExtddAImDsply

1= Extended alarm severity value is greatest of all extended alarms active. Each bit
represents an individual alarm (0...31).

Generic Equipment Phase (EPGEN) Control Strategy

n


https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/proces-rm200_-en-p.pdf

Chapter 42 Generic Equipment Phase (EPGEN) Control Strategy

EPGEN100 - Equipment Phase

Extended Alarm Mappings

{NOP}

rresreeest Insert extended message here. - e
Insert extended
message here. 1=
Alarm trigger.
Insert_Trigger_Here EP_ExtddAlm_00.Inp

wrereeees? Insert extended message here. - e
Insert extended

EPGEN100 - Equipment message here
Phase 1 = Disable Program command to
command to extended disable alarm
alarms request
EP.Qut_ExtddAlmsDisable EP_ExtddAlm_00.PCmd_Disable
1 F L
Insert extended
EPGEN100 - Equipment message here.
Phase 1 = Enable Program command to
command to extended enable alarm
alarms. request.
EP.Out_ExtddAImsEnable EP_ExtddAlm_00.PCmd_Enable
Insert extended
EPGEN100 - Equipment message here.
Phase 1 = Suppress Program command to
command to extended suppress alarm
alarms request
EP.Out_ExtddAlmsSuppress EP_ExtddAim_00.PCmd_Suppress
{L,
Insert extended
EPGEN100 - Equipment message here.
Phase 1 = Unsuppress Program command te
command to extended unsuppress alarm
alarms. request.

EP.Out_ExtddAlmsUnSuppress  EP_ExtddAlm_00.PCmd_UnSuppress
] (L

Insert extended

EPGEN100 - Equipment message here
Phase 1 = Unshelve Program command to
command to extended unshelve alarm
alarms. request.
EP.Out_ExtddAlmsUnShelve EP_ExtddAim_00.PCmd_Unshelve
L

Insert extended
message here.
| raP_Opr_ExtddAIm

raP_Opr_ExtddAlm EP_ExtddAim_00 || |
PCmd_Reset EP.Out_ExtddAlmsReset
PCmd_ResetAckall EP.O M_EmdAmRuedAckAl:‘
Out_ExtddAImDsply EP.hp_ExlddAhstply_ﬂg‘.
Used EP.hp_ExtddAh\sUsedD:.
Alm EP.hp_ExtddAinsAhLD;‘.
Acked EP. hp_ExtddAinsAcked,D: &
Disabled EP.hp_ExtddAmDisabled‘D;‘.
Shelved EP.hp_ExtddA!lsShelved.ﬂg‘.
Suppressed EP,hpjxtddAhnsSuppressed,D:.
AlarmFault EP.hp_E)dddAhBAlamfuul‘Og.
Sts_Alminh EP,hp_ExtddAlnsAiri‘lh,Og &
Sts_RdyReset EF-‘.l‘lp_ExtA\‘.l\!AhzsRA\‘.!yRaeLl)g‘l
Inp_ExtddAlmeNotify EP.hp_ExtddAl'nseNotif:‘.
|_Inp_ExtddAimDsply EP.Inp_ExtddAImsDsply

378 Rockwell Automation Publication PROCES-RM201B-EN-P - August 2024



Chapter 42 Generic Equipment Phase (EPGEN) Control Strategy

Parameters and Reports

Routines

when:

The raP_Tec_ParRpt Add-On Instruction is used to implement parameter data items. Use

+ You need the ability to view or modify a parameter from either the HMI or from logic.
+  You must arbitrate parameter input based on mode.
+ You need the ability to limit the value of a parameter, from either the HMI or logic.

«  You need the ability to capture an initial parameter value (based on a trigger), and
provide an indication if the parameter was adjusted from the initial value.

«  You must limit the adjustment of a parameter within a deadband relative to an initial
value.

«  You must apply command confirmation (that is, Electronic Signature) to parameter
entry from the HMI.

«  Your parameter is read-only or read/write.
«  Your need a Parameter (recipe) or Report (resultant) parameter.
» Your parameter is of data type: Integer, Real, String, or is an Enumeration.

For more information, see the Rockwell Automation Library of Process Objects, publication
PROCES-RM200.

raP_Tec_ParRpt References

Parameter Description

PSet_E Program issued setting of enumeration parameter value.
PSet_| Program issued setting of integer parameter value.
PSet_R Program issued setting of real parameter value.

PSet_S Program issued setting of string parameter value.

raP_Tec_ParRpt Configuration Considerations

Operand Type Description
ParQbj raP_UDT_Opr_ParRpt_INTfC | Parameter object link to equipment
RptObj raP_UDT_Opr_ParRpt_INTfC |Report object link to equipment

IMPORTANT  You cannot set both ParObj and RptObj in the same Add-On Instruction.

« If you set ParQObj, then RptObj must be zero.
« If you set Rpt0bj, then ParObj must be zero.
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CS_raP_Opr_EPGen Parameters Routine

Maps Parameters from Phase tags (input) to the standard EP_GEN parameter structure. The
steps required to create this mapping logic are as follows:

1. First determine the parameters needed for your Equipment Phase, and confirm the
associated tags (input) are defined within your PhaseManager program.

Open the CS_raP_0pr_EPGen Parameters Routine.

Start at parameter zero (EP_Par_00), and determine the type of parameter block
required (Enumeration, Integer, Real, or String).

4. Modify the rest of the reports routine as needed.

Typically the PSet variable in the instruction would represent the parameter tag (as defined in
the program tags). For each additional Parameter required, increment the EP_Par_##
number. Up to a maximum of 48 reports can be included per EP_GEN.

ask - 0
raP_Tec_ParRpt

ParRpt EP_PAR_00 [...
Task

rRpt
rRpt EP_PAR_01 [...
0

Duration

LevelS

0
LevelSP
0

2«

L

O

0.0«
0

3e

0@
EP_PAR
0

raP_Tec_ParRpt
raP_Tec_ParRpt EP_PAR_03 [...
0

0

0

D
3e
0w
oe
00e
EP_PAR_03_VAL_NTAL_S
te

i
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CS_raP_Opr_EPGen Reports Routine

Maps Resultant/Report data to Phase tags (output) from the standard EP_GEN report structure.
The steps required to create this mapping logic are as follows:

1. First determine the report data items needed for your Equipment Phase, and confirm
the associated tags (output) are defined within your PhaseManager program.

Open the CS_raP_0pr_EPGen Reports Routine.

Start at report zero (EP_RPT_00), and determine the type of parameter block required
(Enumeration, Integer, Real, or String).

4. Modify the rest of the reports routine as needed.

Typically the PSet variable in the instruction would represent the parameter tag (as defined in
the program tags). For each additional Parameter required increment the EP_RPT_0##
number. Up to a maximum of 48 reports can be included per EP_GEN.

ExitStatus - 0

raP_Tec_ParRpt

Tec_ParRpt EP_RPT_00 [...
ExitStatus

0.0

EP_RPT

FaultCode - 0
raP_Tec_ParRpt
raP_Tec_ParRpt EP_RPT_01 [...

FaultCode

ActualLevel - 0
raP_Tec_ParRpt
Tec_ParRpt EP_RPT_02 ...
0

0
ActualLevel
0

24
Oe
L]

0.0«
0

0%

34

0
EP_RPT

raP_Tec_ParRpt
raP_Tec_ParRpt EP_RPT_03 |[...
0

0

[
3
0%
0%
0.04
EP_RPT_03_VAL_INTAL_S
0%
‘e
0
EP_RPT

i
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Chapter 42 Generic Equipment Phase (EPGEN) Control Strategy

Notes:
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