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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
& Requlatory requirements for safe work practices and for Personal Protective Equipment (PPE).

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

O |dentifies 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.

N
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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 AQP, 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. Screenshots are examples and might show previous versions, even though they apply
to this release.

Topic Page
Added new ACM Considerations chapter. 35
Added ACM considerations section to every control strategy. Throughout
Added PPID with VSD Chapter. 355
Added parameter Connectiontype to HART Integration chapter. 67
Added CS_raP_Opr_Unit and combined CS_raP_Opr_Area, CS_raP_Opr_EMGen, and 477
CS_raP_Opr_EPGen into one chapter: Organizational Control Strategies. -

Note: The Totalizer (TOT) Control Strategy was removed from the 5.20 release of the library as
itis 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 Pracess 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.

20
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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 an page 22.

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
Import using ACM plug-ins in multiple rout[nes per control strgteqy) '
Studio 5000 Logix Designer . Yo.u cz.an.conflgure fgceplate navigation at import.
« ltis difficult to modify source routines.
« You cannet use the plug in feature while Online with the controller.

Fnr more information, see Import with Application Code Manager Plug-ins on
page 24.
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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
% At ‘ V‘ E a Find/Replace. . Current Import Documentation Language:
Find Within: Final Name | @Engish (United States) %
Import Content:
‘ Programs Configure Tag References
i import Name Operstion _|@d| Fnal Name | % Usage | Aias For | Data Typ
s O Bl xmion Use Exsting || XT101 - |Local P_ANALC
P o oE XT101_lnp_PV  |Create D [XT1I0_lnp_PV | =+|Input REAL
& £\ Alarm Definitions XT101_inp_PV_C...|Create O [XT101_lnp_PV_C...| -=-//input BOOL
[ Errors/Warnings XT101_lnp_PV_... Create D) [XT101_np_PV_... |++4|Input BOOL
XT101_lnp_PV_U.. Create O [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.
™ (]
XT101 )
XTI01_hp PV [ np_PVData valp>
T101_np_PV_ModFt - | Inp_ModFaut 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 |raP—5_00 |
Instruction name:
loiciioce | [pa ]
’_ HMI ‘ Display label:
Alarms IXT101 Analog Input |
Parameters Area name for security:
P 1
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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.

aa

* 0 x

abed 20 ab. v by

4 4 eTK101
<7 Parameters and Local Tags
@ MainRoutine

Devices

B Dispatch

B LS1101

B MT1101

& STOD_STATE_D

& STO1_STATE_1

& STO2_STATE_2

& STO3_STATE_3

32 STO4_STATE 4

& STOS_STATE_S

& STOG_STATE 6

& STO7_STATE_7
StateCall
StateModel
StateReadyMap

Big XT1100

B xv1101

B Xv1110

ko= __AS,dAR 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
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 - o
General .A.Ilovf Object tag name
navigation
Advanced :
PV A [+ [ControlStrategies]AIT301A
~ HMI
PVE w1 [ControlStrategies]Progr...
Nawvigation
' | Cutput? | [iConolSuategiesiamaon |
— utput PV ] [ControlStrategies]AIT30
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 scape

[TOPIC]TagName

[ ControlStrategies JAIT301A

Program scope

[ TOPIC]Program:ProgramName.TagName

= ControlStrategies JProgram: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 (mators, 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

2 (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)

» (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
5 Device Control (33)
5 Discrete Monitoring and Control (2)
» Dosing (1)
5 Input Processing (10)
» Procedural Control (4)
» PRegulatory Control (22)
2 Speciality ()
% Proiect (3)

3. Inthe 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) w | 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

= RUN e
oK I Path: <none:=

I Energy Storage

Controller Organizer * 0 x

a o5

4 B Controller Plugins_Import_Library_Objects
<7 Controller Tags
Controller Fault Handler

E‘o Verify
Generate Report...
Power-Up Handler
4 Tasks
4 @ Fast (100 ms) Properties Alt+Enter
P L FastProgram
4 (B Normal (250 ms) LA *

b L NormalProgram |

Print L4

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

Regulatory Control.
4. Double-click CS_PPID_CASC to add it to the Library Objects.

117 Uibsary Otspect mport Wizard flocalhost\ SOLACM Test)
| memon o wew oemows v

PO, A
FROL_OUTER P2l D ention

DataSarver
Do th Civm Servmrs Arma for i purposs of rvigaton. NOTI & ik fed reprmsarts oo fues regoirad
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Chapter 1 PlantPAx Control Strategies

5. Under Library Objects, click CS_PPID_CASC and configure the Task and Program.

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

ACM Parameter Description Example

Device_Shortcut Example: [TOPIC] or /Area/DATA:[TOPIC] |[CLXO1]

PPID_INNER Inner Loop Contraller 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 | Quter 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 Objects.

| 07 Urary Dbject Impert Wasd Docabast SEACHTest] o X

| PE BT vew oemons  Hele

heyamediari ey

€5 PUTR_15_SUCH) Eem (10}
5 PTR 1S, SUCH By (20)

26 Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025



Chapter 1 PlantPAx Control Strategies

9. Under Library Objects, click CS_PVLVSO and configure the Task and Program.

Object Configuration

Library Object(s)
CS_PPID_CASC
CS_PVLVSO

ICS_PVLVSO

CS_PVLVSO (10) - Pending

(RA-LIB) Process §

| Program: | NomnalProgram

100
Tank 100 Feed Valve

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

ACM Parameter Description Example
PVLVSO Valve Tag XV100
Valve Tag Description Tank 100 Feed Valve

PVLVS0_Description

12. Click Next.

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

Butatypedarmiietintion
Datatye Marrs Cifintion
Camstype Mo Cifrem
Dantypr A Difntion
FED Shert

FBD Sheat

FHD Sheet

FED Shewt

FBD Shest
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Chapter 1 PlantPAx Control Strategies

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

‘Contant Previsw

Cortroller Flugins_import_Library_Objects
Tasks

g LCI00
B0 X100
© Sow
© Sytem
Unscheduled

1/0 Corfiguration

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

Successfully imported content in the ACD

cu \Te

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.

# & hoemalfrogram
< Pamsmeters and Lecal Tags
& MasRaubie
R FC100

[T
4B Slow {30t me)
® & Sowdrogam
o {8 Sysem (1660 )
# & SystemProgram
Uricheduled

L Mlsem Definitions
4 i Aasets
Aad-Un Instructions
4 < Data ypes
& Vio-Defnad
& Stings

Tope Functisn Ble<k Disgram.
Descrigtion Caicade Quiet Loop
Program Homulregeam
Humber of Sheets 1
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Chapter 1 PlantPAx Control Strategies

Interlock Options

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_BankID is also 4.

Sheet [B [ [of 10 [interock Bank 4 |
1 CS_PAD
2 Interiock Bank 0
3 Interock Bank 1
4 Interlock Bank 2
5 Interdock Bank 3
7 Interlock Bank 5
8 Interlock Bank 6
9 Interlock Bank 7
10 10 Fauts

PINTLK

. XC100_Intlk_4 i
Bank_3 Executed - Enablen EnableQut [ Bank_4 Executed
SF2 Inp_intig0 s _IntkOK 702

Inp_intig1 Sts_NBItKOK[>

2
Inp_intio2 Sts Inthk [
Inp_intik)3 Sts_FirstOut
Inp_intiko4
Inp_intikO5
Inp_intik)6
Inp_intik}7
Inp_intik02
Inp_intik)S
Inp_intlk10
Inp_intlkt1
Inp_intlk12
Inp_intlki3
Inp_Intlki4
Inp_intlk15

N Inp_IOFault
BypAdive - Inp_BypActive
1-G3 Inp_LatchDefeat

Inp_Reset
Cig_BankiD

Ref_IntkBankSts MC100_Intk_BankSts.

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

BypAdive
1-H4

PINTLK

XICE20_Intlk_0
Enablen
Inp_Intlk00
Inpe_Intlk01
Inp_IntlkD2
Inp_Intlkd3
Inp_Intlkd4
Inp_Intlk15
Inp_Intlkd8
Inp_Intlkd7
Inp_IntlkDa
Inp_Intlk0%
Inp_Intlk10
Inp_Intlk11
Inp_Intlk12
Inp_Intlk13
Inp_Intlk14
Inp_Intlk15
Inp_IOFault
Inp_Byp&ctive
Inp_LatchDefeat
Inp_Reset
Cfg_BankiD

Ref_IntkBankSts

PINTLK Input Reference

EnableCut
Sta_IntkOK
Sts_NBIntkO K

Bank_0_Executed

Stz Intlk

St_FirstOut

XCE20_Intk_BankSts

Parameter

Description

BypActive

Input connection from CS_PPID_RATIO sheet

PINTLK Output Reference

Parameter

Description

Bank_0_Executed

Interlock sheet has been evaluated (0 = bank number)

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, see the online help for the PINTLK instruction.

1/0 Connections 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 PAD control strategy, the output CV is a program connection to a channel

on the module.
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Scope: | 1 CS_PAO < | Show: |1 Tags v|%

MName =5l Value * Force Mask * Style Data Type Description Constant  Connections  * ]
XC100_Inp_ClosedLS_ChFit 0 Decimal BOOL TagDescript - Clos... 0
XC100_Inp_ClosedLS_ModFit 1 Decimal BOOL 1 = This or parent... 0
XC100_Inp_OpenlS_ChFit 0 Decimal BOOL TagDescript - Ope.. 0
XC100_Inp_OpenlS_ModFit 1 Decimal BOOL 1 = This or parent... a
XC100_Inp_PosFdbk 0.0 Float REAL TagDescript - Inp... O
XC100_Inp_PosFdbk_ChFit [i] Decimal BOOL TagDescript - Tie.. (m}
XC100_Inp_PosFdbk_ModFault 0 Decimal BOOL 1 = This or parent.. O

» XC100_Intlk_BankSts (] Ll P INTERLOCK_BA.. TagDescript - Inte... ]

XC100_Out_CV 0.0 Float REAL TagDescript - Con_. O Local:5:0.Ch0Data
Poel LV U0 Tlcat REAL ]

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:

§ [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

§ 16] 1756-1B16 Local_06

§ [7] 1756-0B32 Local_07

Has this logic:
PAI
XT101 "
XT101_lnp_PVData 102 4 Inp_PVData Val E .U|
XT101_Inp_ModFaut D - Inp_ModFaut Val_InpPV J =J‘
XT101_lnp_ChanFaut - ..} Inp_ChanFauit Val_RoC 0 ['I
XT101_Inp_PVUncertain Inp_PVUncertain Val_Dev a
" Inp_Reset Out Reset =
Cfg_InpRawMin Sts Errf: IL}
Cfg_InpRawMax Sts HiHi |- 0
Cig_PVEUMin Sts Hi |- 0
Cig_PVEUMax Sts_ Lo - 0
Sts Lolo - |J
Sts HiRoC a
Sts_HiDev[> _
Sts_LoDev - Lr"
Sts_Faill>
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_IOFault output from
XTI01-Inp-ModFault raP_Dvc_LgxModuleSts block for Local_02

Controller-scoped tag Local:2:I.CHOFault directly from
XTIO1Inp_ChanFault | p1756"1F16-Float_No_AIm:1:0 module tag

.| Controller-scoped tag Local_02.Sts_AnyChanUncertain output from
XTIOLInp_PVUncertain | oo nye”) guModuleSts 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 PAO control strategy for this 1756-0F8 analog output module:

8 [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
§ 16] 1756-1B16 Local_06
§ [7] 1756-0B32 Local_07

Has this logic:

XC100_inp_PosFdbk

XC100_inth_BankSts.Sts_InthkOK
XC100_intik_BankSts.Sts_NBintkOK
XC100_intk_BankSts Sts_Available

XC100_intlk_BankSts. Sts_In#kTripinh
I0Fault

XC100_intk_BankSts.Sts_RdyReset

XC100_PSet_CV

And the output maps as follows:

Input

Description

XC100_0ut_CV

Control variable output (program-scoped tag)
Program connection to Local:5:0.ChOData
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XC100_irp_PosFbk CiFt

XC100_inp_PosFdbk_ModFaut

XC100_Inp_OpenL.S_Ch¥t

XC100_inp_OpenlS_ModFit

XC100_kp_CosedLS_Chit
XC100_kp_ClosedLS_ModFt

Local 5. ChOF aut
Local_05 Sts I0Faut

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:

§ 2] 1756-IF16 Local_02
[ [3) 1756-L8SEP RA_LIB_CS_5_00_03
8 [4] 1756-IF16 Local_04
§ (5] 1756-OF8 Local_05
§ 16] 1756-1B16 Local_06

8 (7] 1756-0B32 Local_07

Has this logic:

-,
=D af
- Ty < Eou OFaut

D, [
-

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_ModFit Program-scoped tag
XC100_Inp_ClosedLS_ChFlt Program-scoped tag
XC100_Inp_ClosedLS_ModFlt  |Program-scoped tag

Controller-scoped tag directly from
Local:5:1.CHOFault within AB:1756_0F8_Float:1:0 module tag

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

Localb:|.ChOFault

Local_05.Sts_I0Fault

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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Notes:
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Chapter 2

ACM Considerations

ACM provides the ability to configure many parameters for the process controller, 1/0
processing, device control options, and individual control strategies. These considerations
focus on those parameters that affect the final controller code, rather than configuration of
the instances that you generate from ACM.

To use ACM to develop a process controller application, make sure that you have the required
libraries registered in ACM.

Registered Libraries X _
v [if Registered Libraries
7 (RA-LIB) ACM 2.00 (3153)
(RA-LIB) Common (4)
(RA-LIB) Device (236)
(RA-LIB) Machine (128)
(RA-LIB) Process 5 (563)

When you create the project, the control strategies default to Function Block code.

If you select Ladder Logic, you also need to select whether the control modules will be
instantiated in a single routine for each instruction type (create single routine) or for each
instruction (Create Multiple Routines).

Lpc_Lng_Unt Function Block (FB]
Lye_Lng_Sequencer Function Block (FE]
Lge_Lng_Promet Function Bsck (FE)
! ; o =

09.01 - AssetCentre
SGL_Servertame

dB

B _UserName

4B _Password

Ladder_Routine_Selection
Create Sngel or Mulipel Routres For Ladder Loge
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Process Controller

36

You must select a process controller to use the PlantPAx® process objects and corresponding
control strategies.

Configure the parameters that affect instantiation of code. Changes to these parameters
affect visibility for the parameters of all control strategies that are added to this controller or
add code to the resulting ACD file.

Parameter When True

Creates an instance of raP_Dvc_LgxChangeDet instruction and
associated alarm.

Adds an instance of the raP_Dvc_LgxChangeDet instruction to
the HardwareTree program's MainRoutine.

Has_ChangeDetect

Creates an instance of raP_Dvc_LgxRedun instruction and
associated alarm.

Makes the configuration of the secondary controller not ready
alarm available.

Adds an instance of the raP_Dvc_LgxRedun instruction to the
HardwareTree program's MainRoutine.

Has_Redundancy

Creates instances of the raP_Dvc_LgxTaskMon instruction in
each task.

Adds an instance of the raP_Dvc_LgxTaskMon for each task to
the MainRoutine of the matching name program of every task.

Has_TaskMonitor

If true, [Use_00AP] parameter is visible for each control
Has_00AP strategy added to the project. If [Use_00AP] is true, code to

- use arbitration and ownership through the organizational bus
will be created.

Creates aroutine in the system task for HART module code.
Has_ HART If Has_TaskMonitor=True, setting Has_HART=True creates a

- Hart_Modules routine. Add HART objects and associated code
in that routine.

Adds event logging via Historian or FactoryTalk® Edge

Gateway™ in the controller.

The Edge Gateway selection requires additional code in the

controller for event triggers. This selection creates:

Has_EventLogging « Event routine the same program as the control strategy.

« Event tab in the parameter configuration for the control
strategy

Historian reads and logs data from configured points directly

in the controller.

Creates a controller scope system tag that is used for

Cfg-IncludeSystemTag enumerations of EM, EP, and other objects.
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ACM Considerations

ACM_Based Parameters for a Process Controller

These parameters affect code generation from ACM:

Parameter |Visible When |I]etails
04 - Operations
. Default=True
Has_TaskMonitor Aways Required to be set for a process application.
Has_00AP always Set to use the bus for ownership and arbitration
Has_EventLogging always gsgrt]?sadd event logging instructions to each object to track programmatic
Select the type of event logs:
EventLogging_Style Has_EventLogging=True « Historian

- EdgeGateway (default)

LGXEVENT_DelimeterOption

Has_EventLogging=True
EventLoggingStyle=EdgeGateway

Select the delimeter type for the record:
« Character (default)
« Length

LBSMEVENT _DelimeterOption

Has_EventLogging=True
EventLoggingStyle=EdgeGateway

Select the delimeter type for the record:
« Character (default)
« Length

RACEVENT _DelimeterOption

Has_EventLogging=True
EventLoggingStyle=EdgeGateway

Select the delimeter type for the record:
« Character (default)
« Length

UserDefinedEVENT_DelimeterOption

Has_EventLogging=True
EventLoggingStyle=EdgeGateway

Select the delimeter type for the record:
« Character (default)
« Length

06-1/0

Select the I/0 mapping strategy:
« (=Standard mapping
« 1=Use aliases

|0_Map_Strategy always « 2=Use I/0 mapping tags in mapping routines
« 3=Use I/0 mapping tags and diagnostics in mapping routines
« 4=Map I/0 directly in mapping routines
« 5=Use program connections
Select whether to generate ACM code with or without all 1/0 references:
Skip_I0 always « 0=1/0 references present
« T=Create code without I/0 references
Select whether to generate ACM code with or without all unused 1/0
Skin_UnUsedI0 | references:
p-Untse always « 0=Program parameters are present for all unused I/0 points
« 1=Create code without unused I/0 points
09 - FactoryTalk Innovation Suite
Has_FTIS always Set if the application is integrated with a FactoryTalk Innovation Suite

project
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The following is an example of the resulting ACM structure with a process controller object.

170 Mapping The 10_Map_Strategy parameter in the Process_Controller Object determines the I/0 mapping
strategy for all control modules in the ACM project.

The available strategy types are:
» 0= Standard Mapping in ACM
« 1=Use Aliases for I/0
» 2=Use /0 Mapping Tags in Mapping Routines
» 3=Use /0 Mapping Tags and Diagnostics in Mapping Routines
» 4=Map /0 Directly in Mapping Routines
» 5="Use Program Connections
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1/0 Map Strategy =0

10_Map_Strategy=0 specifies ‘Standard Mapping in ACM.' Standard mapping uses a direct
reference to the I/0 module address.

The 1/0 module address is pinned directly to the corresponding Input or output parameter in
the control module routine.
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10_Map_Strategy =1

I0_Mapping_Strategy=1specifies ‘Use Aliases for 10." /0 tags are assigned alias tags according
to the control module tag name and the parameter that it is pinned to. The alias of the tag
references the I\O module tag.

PAD .
XC100 :
kip- OwnerOmd Out_CVData — XC100_Out_CV
:| Inp_OpenedFdbkData Out_CVOpenData |- : <Local15:0.Ch0Data>
:| Inp_ClosedFdbkData Out_CVCloseData |- :
Inp_PosFdbk Out_Reset V i
Inp._HandFdbk VelPos >
| Inp_inthOK ValCVSet D
| Inp_NBintikOK valCcvouts
-| Inp_IntikAvaiable Out_OwnerSts ::-,.:.w«:
- Inp_IntKTriploh Sts_BypActive [— BypActve
*| Inp_lOFault Sts_Err - ; 2-C4
3 Inp_DeviceFault Sts_Hand [ _
7| Inp_RdyReset S5 00S[>
-| Inp_Reset Sts_Maint u
PSet_CV Ss_Owid [>
PSet_Owner Sts_Ext [0
Ss_Prog [
Sis_Oper |-

0
Sts_ProgOperLock |-

BusObj 0

10_Map_Strategy = 2

I0_Mapping_Strategy=2 specifies 'Use 10 Mapping Tags in Mapping Routines.' This mapping
strategy creates a routine for the Control Module, Inputs, and Outputs. An intermediate tag is
created and pinned to the control module and then is written to or from I\O module tags in the
mapping routines.

4 4 Analeg A
¢ Parameters and Local Tags

@ MainRoutine

= Events

= Input_Mapping
= Interlocks

= Output_Mapping
Bg XC100
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In this example, the OutCVData parameter is pinned to an intermediate tag XC100_0ut_CV.

PAD -
XC100
0.0
Inp_OwnerCmd Out_CVData XC100_Out_CV
Inp_OpenedFdbkData Out_CVOpenData |-
-| Inp_ClosedFdbkData Out_CVCloseData
Inp_PosFdbk Out_Resst |
inp_HandFdbk \Val_Pos
Inp_IntikOK Val CVSet
Inp_NBintikOK Val_CVOut )
inp._intlkAvalable Out_Ovmersts [
Inp_IntiTripinh Sts_BypActive C BypActve
Inp_ICFault Sts_Err [ : 2-C4
Inp_DeviceFault Sts_Hand |- :
Inp_RdyReset S8_00S [
Inp_Reset Sts_Maint |- >
PSet_CV Sts_Owrd [} f
PSet_Owner Sts Bxt [
Sts_Prog |- )
Sts_Oper |- l
Sts_ProgOperLock
BusObj (1]

The intermediate tag's value (XC100_0ut_CV) is moved into the I/0 module address in the
mapping routine.

= 8 e XC 100 Out CVE S

00
Dest Locat15:0.Ch0Data
0.0

10_Map_Strategy = 3

[0_Mapping_Srtategy=3 specifies 'Use I/0 Mapping Tags and Diagnostics in Mapping Routines.'
This mapping strategy creates a routine with diagnostics for the Control Module, Inputs, and
Outputs. An intermediate tag is created and pinned to the control module and then is written to
or from 1/0 module addresses in the mapping routines.

~ 06-10
HWBuaSize L]
HWOeg M Sz 2
o ey 3#
0 T
Skip_UnLsediD Te
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42

In this example, the OutCVData parameter is pinned to an intermediate tag XC100_0ut_CV. For
all other I/0 mapping strategies, there is a separate page for I/0 fault mapping. For this
mapping strategy, the I/0 fault code is moved to the Input and Output Mapping Routine.

The intermediate tag's value (XC100_0ut_CV) is moved into the I/0 module address in the
mapping routine.

The 1/0 fault input parameter of the control module is set with the following code in the
mapping routine.
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10_Map_Strategy = 4

I0_Mapping_Strategy=4 specifies ‘Map [0 Directly in Mapping Routines.' This mapping strategy
creates a routine for the Control Module, Inputs, and Outputs. A direct reference from the
Control Module's input and output parameters is written to and from the I/0 module addresses
in the mapping routines.

4 4 Analog A
<7 Parameters and Local Tags
@ MainRoutine
Events
l = Input_Mapping J
= Interlocks
= Output_Mapping

Do XC100
v 06-10
HWBSoe E]
MO ew Sire 4
[0 Mo _Srateqy ]
e
Sop_UnUsedi0 Troe

In this example, the OutCVData parameter is not pinned to any tag. This connection is coded in
the Output Mapping routine.

The OutCVData parameter is moved into the /0 module address in the Output mapping
routine.
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L4

10_Map_Strategy =5

I0_Mapping_Strategy=5 specifies ‘Use Program Connections.' This mapping strategy links 1/0
tags to input or output local parameter connections. A local parameter connection tag is
created for each I/0 point in the control module. The maximum number of local parameters
that are allowed per program is 250

In this example, the XC100_0ut_CV tag is as an output parameter.

The property panel for XC100_0ut_CV displays the parameter connection.

T |

Soooel';.Numgan ~ | Show: INTags VHY':«:WD o

Name =2| ~ Usage Value Ml Properties

=T I :Exlcndcd Properties... ':
P General
4 Data
Value 0.0
Force Mask

P Produced Connection

b Consumed Connection

4 Parameter Connections {1:0)

Connection Local:15:0.Ch0Data

New Connection
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Skip_10 and Skip_UnusedI0

The Skip_l0 and Skip_Unused|0 parameters provide the flexibility to create a program if 1/0
assignments are not yet defined. In these examples, the Skip_I0 and Skip_UnusedI0
parameters use an 10_Map_Strategy=1 for aliased tags.

If Skip_I0=True, the control module is created without any I/0 mapping code or 1/0 tags. In
addition, no program parameters are created for the possible unused I/0 modules.

v 06-10

HWBUsSize 1000
10_Map_Serategy 1

g0 Trve
Sop_UnlisediO Tove

PAD -
XC100 .
Inp_OwnerCmd Out_CVData U:
inp_OpenedFdbkData Out_CVOpenData |- :
inp_ClosedFdbkData Out_CVCloseData [ _
Inp_PosFdbk Out Reset [
inp_HandFdbk ValPos[>
| Inp_IntIkOK Val CVSet >

- Inp_NBintikOK Val_CVOut t:_’””_
Inp_IntikAvaiable Out_OwnerSts : i i
Inp_IntiKTripinh Sts_BypActive |- ;

| Inp_lOFault Sts_Err [ _

-| Inp_DeviceFault Sts_Hand |- ﬂ
Inp_RdyReset Sis_00S [0
inp_Reset Sts_Maint :
PSet_CV Ss_Owd [0 _
PSet_Owner Sts_Ext [>

Sis_Prog i
Sts_Oper =
Sts_ProgOperLock [
BusObj 0
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If Skip_I0=False, the control module is created with 1/0 mapping code. Alias tags are created
and pinned to the control module for all the assigned 1/0 modules. If SkipUnusedI0=True, no
program parameters are created for the possible unused /0 modules.

~ 06-10
HWBusSwe 1000
10_Map_Strategy 1
Skip_I0 Faise
Sip_Linlisedi0) True

If SkipUnusedIO=False, a local parameter tag is created for each possible I/0 connection. Make
sure you have fewer than 250 local parameters per program, or the ACD file will not compile

from ACM.
~ 06-10
HWBuaSee 1000
10_Map_Sirsteqy 1
Sip 0 Fase
Skp_LinLisedi0 False

Eﬁ}norml?mqram B lalil 7 Program Parameters and Local Tags - NormalProgram _

Scope: \ &, NomnalProgram | Shaw: |All Tags

Name =3l + Usage Alias For Base Tag Data Type

| XC100_Inp_ClosedLS_ChFit |!nput BOOL
XC100_Inp_ClosedlS ModFlt  Input BOOL
XC100_Inp_OpenLS_ChFit Input BOOL
XC100_Inp_OpenlS_ModFit Input BOOL
XC100_Inp_PasFdbk_ChFit Input BOOL
XC100_lnp_PosFdbk_ ModFlt  Input BOOL
XC100_Out_CV Local Local:15:0.Ch0Data(C)  Locak15:0.Ch0Data(C) REAL

46 Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025



Chapter 2 ACM Considerations

v 06-10

HWBusSze 1000

10_Map_Stratagy 1

Skp_| Tne

Sip_LinUsedi0 Faise

XC100_Inp_ClosedLS_ChFit Input BOOL

XC100_Inp_ClosedLS_ModFit Input BOOL

XC100_Inp_OpenLS_ChFit Input BOOL

XC100_Inp_OpenLS_ModFit Input BOOL

XC100_Inp_PosFdbk_ChFit Input BOOL

XC100_Inp_PosFdbk_ModFit Input BOOL

XC100_Out_CV Local REAL

XC100_Out_CV_ChFit Input BOOL

XC100_Out_CV_ModFit Input BOOL

Ownership/Arbitration

[ CLX_HART

w

>
w

w

| 115A-ProsonicRow_200 (5.1)
| 1756-EN2TR (21)

| S094-AEN2TR/A (5.1)

> | SO94IFBIH/A (41)

| Hardware_Bus (4.1)

HWBus_Org

-3 Hardware_Module_Status (3.0)
J Organization Bus (4.1)
2 Bus O

{ Olgmz;.m_hiodes (41)
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Organization Bus

The size of the Organization Bus should reflect the size of the system. Each Area, Unit,
Equipment Module, and Control Module uses one connection to the bus array.

Parameter

When True

OrgViewSize

This is a Bus_0rg parameter.

For PlantPAx system release 5.00.06 and later, the bus
array supports as many as 1500 elements. For earlier
PlantPAx system releases, the bus array supports as many
as 500 elements.

NodeSize

This is s Bus_Org parameter.
Specify a node array size for the system. Typically, the
node array should be twice the size of the bus array.

The following parameters can be used on the controller and control strategy objects to

configure the organization bus.

Parameter When True
This is a controller parameter; See Process Controller on
page 36

Has_00AP Set to use arbitration and ownership through the
organizational bus

Use_00AP

Set to use the bus for ownership and arbitration.

Use_Arbitration0

Set to use the raP_Opr_arbitration( instruction for
ownership queuing.

Bus_Instance

Set to link to a bus array instance. This is unique for

each device.
For example:
P _Opr_Area
Area 00
Arsa100_lrp_ESiop
Arsa100_np_SStop

Hardware Bus and Hardware Module Status

Add a Hardware_Module_Status instance for each device in the Hardware Bus.

Parameter

Description

Module

Link to the device.
The name of the object changes to reflect the selected device.

Bus_Instance

Link to the instance in the Hardware Bus.

There should be one hardware monitoring status object for each
device in the I/0 tree and 1 per task in the controller. Each instance of
the object should be linked to a unique bus reference.
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Sub-Objects

Many objects have sub-objects that appear as tabs on the configuration dialog. Each control
strategy refers to the sub-objects it uses.

Event Logging

If a control strategy is configured for Has_EventLogging=True on the Process_Controller
object, the Event tab lets you define events to log.

| Mame: C5,_raP_Ogr_EMGan
Description: Eaupmert Uodie
Catalog Musber- Genenc_Equoment_Modue (4.2 - Publshed

| Sokution RALIE Process § ek B

| Parssters Bt EPPwamstens EPflepot bowkocks Peesswers LocalTage SsctiDevoss Localoge Bt TrnstomaDisg

| Mame Index  MeferencedTag  UseCustomBeferencedlsy  Custom_Heferenced_Tag  Condition  RecType
| Events 00 00 L5300yt '...! Taglesorp... |LGXEVENT d :| Taghesapt - Input St
"s.—'CE'.E:'_
Parameter Available When Details
Index always Determines the event number

Link to the tag that triggers the event. The
resulting code contains an XIC of the linked
ReferencedTag UseCustomReferencedTag=False |tag.
In this example, LS101.0ut is the trigger event
tag.

Set to enable custom neutral next entry for the

UseCustomReferencedTag |always event trigger tag.

Enter the custom neutral text for the trigger
tag.

For example, to have LS101.0ut as the text,
enter 'XIC(LS101.0ut)

Custom_Referenced_Tag |UseCustomReferencedTag=True

Select the event record type:

 LGXEVENT
RecType Always « RACEVENT

« LBSMEVENT,

« UserDefinedEVENT
Interlocks

The Interlock sub-object lets you create instances of inputs into the PPERM instruction. Verify

the Cfg_HaslIntlkObj parameter (or similar parameter) for the control strategy is set to true.

| Mame: €5 ¥ _Gior_Eldien

| Descrgtion: Eqpmert Modue
| Catslog Musber Gerene_Edupment_Modde (42) - Published
| Sokiion AL Frocess § Tk [0 =3
| Paramcters Badim EPPaameten EFfiepots Wiehchs Pemssves Locaags Ascidllevces Locsllege Events TaarsbonsDiag
Mame Index Usel0F sult el Custom_Referenced_Tag Condtion Custom_Description By passable Invert  Labched Sk
ek 00 00| L5010t =] [m] Tagliescre... a ] a ]
Parameter Available When Details

Determines the Interlock input number. ACM
generates new PINTLK instruction for every 32
interlock sub-objects. For example, Index 0 is
Index always pinned to Inp_intlk0O of the first interlock
instance (Intlk_0) and index 32 is pinned to
Inp_intlk0O of the second interlock instance
(Intlk_1)

Link to the tag that triggers the interlock. The

ReferencedTag UseCustomReferencedTag=False In this example, LS101.0ut is the interlock input

trigger.

resulting code includes an XIC of the linked tag.
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Parameter Available When Details
Set this parameter if the ReferencedTag
parameter is a control module and you want to
UselOFault always monitor the Sts_IOFault of the control module as
an interlock.
Set this parameter to enable custom neutral text
UseCustomReferencedTag |always entry for the interlock input
Enter the custom neutral text for the interlock
_ input tag.
Custom_Referenced_Tag  |UseCustomReferencedTag=True For example, to have LST0T.0ut as the text, enter
XIC(LS101.0ut) into the parameter
Permissives
The permissive sub-object lets you create instances of inputs into the PPERM instruction.
Verify the Cfg_HasPermObj parameter (or similar parameter) for the control strategy is set to
true.
| Pummeten Bam EPPuameten EFfigpots Fishos Pemssves LocalTep Ascislevess Locsllege Events TrvaborsDasg
;::—_, ‘:ﬂmx ek uumrn e Custom_Referenced_Tag rcx: cmw_b:n:xw uvu?o:aue Im;r:t am-jn?u stn|
Parameter Available When Details
Determines the permissive input number. For
Index always example, Index 0 will be pinned to Inp_Perm00
Link to the tag that triggers the permissive.
The resulting code contains an XIC of the
ReferencedTag U:EatlusztomReferencedTa linked tag.
9 In this example, LS101.0ut is the permissive
input.
Set this parameter to enable custom neutral
UseCustomReferencedTag always text entry for the permissive input
Enter the custom neutral text for the
UseCustomReferencedTa |permissive input tag.
Custom_Referenced-Tag g=True For example, to have LS101.0ut as the text,
enter 'XIC(LS101.0ut) into the parameter
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Device Object [ Cfg_HasDvcObj]

The PMTR, PVSD, and PPID_PVSD control strategies use additional libraries for associated
devices. You need to register these libraries in ACM.

For example, a PMTR instruction references a linked library file for an E300 device. For each
linked library to the motor, you need an asset control object and a device object.

v (RA-LIB) Device (236)
v Asset-Control (141)
> Contactor (1)
10-Device (1)
Kinetix5100 (16)

) Network (4)

v PowerDiscrete (30)
=] raC_Dvc_AS280E (3.1)
| raC_Dvc_AS280E (3.2)
-] raC_Dvc_AS280E (3.3)
-] raC_Dve_AS281E (3.1)
=| raC_Dvc_AS281E (32)
= raC_Dvc_AS281E (3.3)
| raC_Dvc_AS290E (3.1)
-] raC_Dvc_AS290E (3.2)
-] raC_Dve_AS290E (3.3)
- raC_Dve_AS291E (3.1)
| _RC_Dvc_AS291E (3.2)
- raC_Dvc_AS291E (3.3)
= raC_Dvc_E300 (3.1)
-1 aC D 00

3 D WSO =
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Create the raC_Dvc_E300 object first. Leave the ObjectinterfaceDatatype parameter blank

because it is automatically populated when you link to the raC_LD_Dvc_Object object.

Before you add the raC_LD_Dvc_E300 object, configure the parent EtherNet/IP™
communication module in the 1/0 tree. When you add device object, it shows under the

communication module.

Configure the scope of the tags and the ObjectinterfaceDatatype to your application needs.
After you configure the parameters, link the device object to the raC_Dvc_E300 object on the

Linked Libraries tab.

&) the project or ACM wil

Click the ellipsis and select the

Deserplion
Catalog Mumber:
Solutsan

desired raC_Dvc_E300 asset library object.

MTI_E300

e Dve _E300 Devoe Otect and Etensons mplemertation

WCAD Dve E300 (33) - Pubished

AL Devor Tok: (Bl 2] tropen; [T

Make sure that the IP address for the E300 is not a duplicate of any other device in
not add the device when it generates the ACD file.

Parameters  Linked Libcases

(=1
ITSEEM2T (21)
1TSEIG (53)
ATSEIFEHA (53
17560A (53)
17%60FE (50)
1TSEOFEHA (53)

e |
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On the PMTR object, set Cfg_HasDvcObj=True for the grayed-out parameters and the Linked
Libraries tab to become visible.

Link the raC_LD_Dvc_E300 object corresponding to the motor.

After the library link is connected, additional parameters populate automatically.
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Extended Alarms

The extended alarm sub-object creates instances of the raP_Opr_ExtddAlm instruction. The
parent object supports as many as 32 extended alarms. The related code is placed in the
AO4_ExtddAlarms routine.

| Mame: 5 0P Ope_EMGen

| Descrption Enupmert Madue
| Catalog Musber: Gererc_Emeet_Modde  {£2) - Publebed

| Sehuion: FUALIE] Frocess 5 Yok [558

| Paramatons Ethe  EFFwameten EFfpots rtedocks Peessves LocalTagn AscidDewices Localloge Everts TrarmorsDiasg

Rame Index Message AckReqd Resetfleqd  Severty RelerencedTag UseCwstomReferencedTag Custom_Referenced_Tag Conditan [T}
B tetemdedomsorter. B o = eI o Toomars..
Parameter Available When Details
Determines the alarm number. For example,
Index always Index O creates the EM_ExtddAIm_00 tag for an

Equipment module.

Link to the tag that triggers the alarm. The
ReferencedTag UseCustomReferencedTag=False | resulting cade contains an XIC of the linked tag.
In this example, LS101.0ut is the alarm input.

Set this parameter to enable custom neutral
text entry for the alarm input

Enter the custom neutral text for the alarm
input tag.

For example, to have LS101.0ut as the text, enter
'XIC(LS101.0ut) into the parameter

UseCustomReferencedTag |always

Custom_Referenced_Tag  |UseCustomReferencedTag=True

Parameters

The parameter sub-object lets you create instances of the raP_Tec_ParRpt instruction. The
parent objects supports as many as 256 parameters. The related code is placed in the
AQ7_Parameters routine.

Mama. C5 % Ope_EMEGen

Dracrpton Enpapmert Modue

Cataboq Mumber: Genen_Equpment_Modde {42) - Publabed

Schdion FUALIB) Process § Yo [

Paameten  EdMim EPParametens EPfleponts itedocks Pemmasves LocalTags AsctiDevces Locailoge Evenin  TranstorwlDiag
Wamse Index  Paramlype  Param Rame Param Declscrpt  Faram Public  Param DesiPles  Parsm EU  Param Defalt  Parseil_Clg Delault  Params_Clg_Del

Bl - Enm - Task o [m} o » o 19 ]
P 01 G Irteger ~ Duraton ] [m] [ -- [ 0 hd
Par 02 02 Real w Terp® ] [m} L] 5 ] *] (7]
Par 03 03 stng v D ] [m] L] L] [ Lo L]
Parameter Available When Details
Determines the parameter number. For example, Index 0
Index always creates the EM_PAR_00 tag for an Equipment module.
Select a datatype for the parameter: Integer, Real, String or
ParamType always Enumeration
Creates a tag (of ParamType) with the name of this
parameter's value. This tag is linked to the input parameter
Param_Name always of the corresponding data type on the raP_Tec_ParRpt in
code
Param_Public always Set to make the Param_Name tag a public parameter
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EM and EP Additional

Sub-Objects

Reports

The reports sub-object lets you create instances of the raP_Tec_ParRpt instruction. The
parent object supports as many as 256 Reports. The resulting code is placed in the
AO8_Reports routine.

Mame: C5 1aF_Ope_EMGen

| Descrption Emment Modie
' Catalog Mumbrer: Genenc_Equpment_Modue (4.2) - Pubished
Schdicn, RALIF) Frocess 5 Tosk [Sem

| Pawamston_Extéin EPPaumeters EPReports itedocks Femwawves LocaTags Jectilievces Locsloge  Events Transtomiag

=] 0 ]

=] ] )

(e 00 tam T—

Rap 01 01 g | Fadtode

Rep 07 02 Real
Ren0d o1 Sting

Mame Index ReportType  Report Mame  Repost_DvcDscrpt  Report Pubbc  Report Default  Reporth_Clg Defaull  Reports_Olg_Default  Report_DomiPics n—\

0
[
~ ActuaTern [
]

[m]
(m]

(]

EEEE
Farar

#

[}

Parameter Available When Details
Determines the report number. For example, Index 0
Index always creates the EM_RPT_00 tag for an Equipment module.
Select a datatype for the report: Integer, Real, String or
ParamType always Enumeration
Creates a tag (of ParamType) with the name of this
parameter's value. This tag is linked to the input parameter
Param_Name always of the corresponding data type on the raP_Tec_ParRpt in
code
Param_Public always Set to make the Param_Name tag a public parameter

The EM and EP Objects have additional sub-objects.

Local Tags

The local tags sub-object creates locally-scoped tags in the program.

| Mama €5 _raP_Ope_EMGen

| Parameters EaMin EFPasmeters EFfiepots btwkocks Poemsves LotHTa;n hssiDevess locsloge Everts TrrseorsDag

| Mame Index Tumer_Preset Strng_Dedsull Beol_Defalt Real_Dedaull DINT_Default INT_Default Subitrpee

| oo L o e o s
Parameter Available When Details
LocalTagName always Tag name

Select a datatype for the report: BOOL, INT, DINT, REAL,

LocalTagType always STRING, TIMER
LocalTagDescription always Tag description
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Associated Devices

The associated devices sub-object creates associated control modules for use with the
program. Status code monitoring, ready status, and maintenance mode are added for each
device. Ownership status and alarm status are optional for each device

Set BuildArbtrtnLogic=True to create manual arbitration logic for each device.

:: :ﬂn :v::n—r .:%i,ctlhk‘;l::::‘nz:u :::Enem!n 'D:‘(::;m Clg_Use. ; :lﬂ Chy_ o
Parameter Available When Details
. Name of locally-scoped tag aliased to ReferencedTag
DeviceName always parameter
Select a datatype for the assaciated device: PAl, PAD,
DeviceType always PDI, PDO, PMTR, PPID, PVLV, PVSD, PLLS, P_VALVEMP,
PDOSE, EM_GEN
DeviceDesc always Tag description
e Set to add code to monitor the alarm status of the
Cfg_Use_AlarmConditioning |always associated device
Set to add code to monitor the ownership status of the
Cfg_CreateOwnerCheck always associated device

Local Logic

The local logic sub-object creates custom rungs of ladder logic. The resulting code is placed in
the A10_LocalLogic routine.

Name C5_raP_Opr _EMGen
Descripiion Equprent Mot
Catalog Mumber: Genete_Equpment_Modde (42) - Publshed
Sokution RALE) Procen § Task: |Sow
Paaneton  EtMm  EPPwameten EPRepots tedocks Peemowves  LocalTege  AscidDevicss ’“_’f‘_E':ﬂ: Yrr\-\r'\amb'.;
Mame Index  locallogc Code  Locallogic Desc  SubObject Description
Lecalogee OO
Parameter Available When Details
Determines the rung number where the logic will be
Index always created
. Custom neutral text logic input. For example,
LocalLogic_Code always XIC(TagT)OTE(Tag2)
LocalLogic_Desc always Rung Comment for resulting ladder code
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Statistics Objects

Transition Diagnostics

The transition diagnostic sub-object links a permissive or PBL instruction to the transition of a
state. You can have as many as 16 sub-objects using a permissive block or 8 using the PBL
instruction.

Hame: €5 _raP_Cor_ EMGen
Description: Exupment Modile
Catsbog Mumber Gerenc_Equpment_ Modue (42 - Publshed

Solution (AL Process § S

Paameien  Evm EFfwameten EPPRegots tefocks Pewasves localTags AscidDevees Locallope Events  Trarstorallag

Mame Index ,f‘_‘“_'f’f _ Custom_Referenced_Tagl RefObpectiamed RefObpectDescriptiond
Trarsllag 00 00 [ :9.-1 «|L5101800t [m] (£ ot Sk
Parameter Available When Details
Determines the input number. For example,
Index always Index 00 is pinned to Inp_Perm00 of the

permissive if the InstType is PPERM
Set equal to the value of the step number of the

Transition Step Number always associated PPERM or PBL.
Link to the tag that triggers the PPERM or PBL
ReferencedTagX input. The resulting code contains an XIC of the
UseCustomReferencedTag=False |linked tag.
X = index value In this example, LS101.0ut is the permissive
input.

UseCustomReferencedTagX Set this parameter to enable custom neutral text

always entry for the input.

X =index value

Enter the custom neutral text for the permissive
input tag.

For example, to have LS101.0ut as the text, enter
'XIC(LS101.0ut) into the parameter

Custom_Referenced_Tag
UseCustomReferencedTag=True
X =index value

These statistics objects are available in the specified control strategies.

Runtime Object

PMTR and PVSD both support a runtime object that tracks statistics of the motor or variable
speed drive. For example, the object can track the number of starts and total amount of
running time. To create an instance of the runtime object, set the Cfg_HasRunTimeObj=True
(available in the 01- Options section).

. 01 - Options
Cig_HaalnthOty Toue
Clg_Has 1PemmOty Tue
[in HasBeakrtn Tase
(g _HaaFnTimeOky Tre |
T Vs T

This example shows a motor control strategy configured to use a runtime object.
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Restart Inhibit

PMTR and PVSD both support a restart inhibit object that determines how many times a device
can start in a given period of time. For example, it is common to prevent a medium voltage
motor from starting more than three times in an hour to prevent over-heating of the start
contact. To create an instance of the restart inhibit object, set Cfg_HasResinhObj=True
(available in the 01- Options section). The restart inhibit Sts_Ready wire connector is pinned to
input 0 of the permissive block by default.

v 01 -Options
Cig_HaalrekOty True
Ll Haa 1Pty Tae

T Toe |
% 7 53

Oig_Hsskland Faie

This example shows a motor control strategy configured to use a restart inhibit object.

Valve Statistics

PVLV supports a valve statistics object that tracks data about the valve. For example, the
object can track long a valve takes to open after an open command. To create an instance of
the valve statistics object, set Cfg_HasStatsObj=True (available in the 02 - Device
Configurationsection).
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This example of a valve control strategy is configured to use a valve statistics object.
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ACM Considerations for a
Prompt Instance

There are several instructions that utilize the Prompt instruction. Configure the Prompt
parameters to define operator interaction that can be used within an associated control

strategy.

ACM_Based Parameters for a Prompt Instance

Parameter |Visib|e When | Details
00 - Selection
Use_00AP Has_00AP=True Set to use the bus for ownership and arbitration. See

(controller parameter) Controller Parameters on pg #

Cfg_HasConnection

alwavs Set if the Prompt object has an associated sequencer,
y equipment madule, equipment phase, or unit object

Cfg_ConnectionType

Cfg_HasConnection=True |Select the type of connection: Sequencer Equipment Unit

04 - Alarm Configuration

Cfg_HasAlertTimeOutAlm

always If Cfg_HasAlertTimeOutAIm=True, ACM displays section

4.01- Alert Time Out Alarm with additional parameters

Additional Sub-Objects for an Area Instance

Each sub-object has a

tab on the configuration dialog for the control strategy object.

Sub-Object

Description

Prompt Instructions

Configure messages and labels associated with the prompt object. This sub-object
does not affect the structure of the resulting code. All parameters in this sub-object

can be configured with an OPC read/write spreadsheet or PlantPAx Tool after code
generation.

Events

Configure an event to monitor for the control strategy See Event Logging on pg#
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HART Data

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 149.

. The examples in this chapter use Application Code Manager (ACM) to enable more
) efficient project development with libraries of reusable code. Application Code
Manager creates modular abjects 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 1/0 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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Fully Integrated 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 1/0 connectivity
5094-IF8IH HART analog input module with an Endress+Hauser
ProsonicFlow 200 instrument connected to Channel 0

Conrollerprevien < [

v Controllers
v [[CLX scenario_1]

Contreller Fault Handler

Power-Up Handler

Tasks

Mation Groups

Assets

v 140 Configuration
~ & Backplane
v Z= [111756-EN2TR Local_01
v ﬂ [0] 5094-AEN2TR/A Rack01

f HART-Device-115A Rack01_01_0_ProsonicFow200
f [115094-IFBIH/A Rack01_01

&z Ethemet

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

project, remember to enter a unique IP address for each module.
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Chapter 3 HART Integration

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

<.

CL¥_scenaro_1

Description: | Description
Catalog Number: Process_Controller (4.0) - Published
Solution: (RA-LIB) Process 5
Parameters
AAl=l=NE
v 01 - Controller
ChassisMame Local
Slot ]
Size 17
SoftwareRevision 3
v Controllers ProcessorType 1756-L85EP
v D PlantPAxTaskingModel_Enabled False
> ~ 02 - HMI
> Program (1.0} frea Shrea::
> Task (1.0} Path [shortcut]
> Hardware_Module_Status  (4.0) Has isPositioned False
> Hardware_Bus (4.0} AreaPath JArea:[shorteut]
> |5 S094IFBIH/A (41) AreaPalhME fshortcut]
> 5094-AENZTR/A  (5.1) + 03 - Historian
> T7SEENZTR (2.1) HistorianMachine Name
> 115A-ProsonicHow_200 (5.1} HistorianMachinelD
FTVAppName
HistorianPath Application/Area:RSLinx Enterprise:[shartout]
FTLDInterfaceNo 1
v (4 - Operations
Has_Redundant Falze
Has_ChangeDetect False
Has_TaskMonitor True
Has_OO0AP Falze
True
Has_EventLogging False
Cfg_IncludeSystemTag True
v 05 - Alarm Configuration
MarmClass 0
Cfg_HasMajorFault Alm True
Cfg_HasTask MonAlm True
~ 05.03 - Major Fault Alarm
MajorFaultAlarmCommand
Cfg_MajorFault Ack Regd True
Cfg_MajorFault ResetReqd False
Cfg_MajorFault Severity 1000
Cfg_MajorFault MaxShelf Duration 430
Cfg_MajorFault AlarmGroup
Cfg_MajorFault ShelveDuration 0

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

<. ST

Description: ‘ ProsonicFow_200
Catalog Number: 115A-ProsonicFlow_200 {5.1) - Published
Solution: (RA-LIB) ACM 2.00
Parameters
| ER|E
w Module Configuration
ParentMaodule Rack01_01
Channel 0
ChassisMName Rack01_01_0_ProsonicFow200
Class View 1 x RPI 500
~ Contrallers
v [f CLX_scenario_1
> [H PAL (40)
» || Program {1.0)
>[5 Task (10)
> |4 Hardware_Module_Status  (4.0)
» || Hardware_Bus (40)
v

|5 S0344FBIH/A (41)
#  RackD1_D1
7] S094-AENZTR/A (5.1)
] 1756ENZTR (2.1)
[} v |3 115AProsonicFlow_200 (5.1)
B3 Rack01_01_0_ProsonicFow200

v

v
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Chapter 3 HART Integration

3. From the Process library > Control Strategies > Input Processing 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: XT100
Description: [Description
Catalog Number: PAl (4.0) - Published
Solution: {RA-LIB) Process 5 Task: | Nomal P
Parameters  Events
| ===
~ 00 - Selection
ACM_Type PAl{Single_channel)
ACM_Usedin None
Class View 10_Signal_Type HART
Use_FTIS Falze
v Controllers w 00.01 - Data - Common
v [ CLX_ scenario_1 Mrea Areall
~ [ PAI (40) Instruetion Pal
= Label XT100
Library raP-5_20
Library_HART raP-5_20
Hardware_Module_Status  (4.0) Has_More_URL
Hardware_Bus (4.0) URL_ - néa
5094IFBIH/A (41) v 00.01.00 - Data - HART
Instruction_H PAH
k= Label_H_Dve XT100 HART
|4 115A-ProsonicFow_200 (5.1} URL_HART nia
Cfg_UseHARTVarSts True
Val_lnpRawMaxFromHART_EU %
Wal_PVEUMaxFromHART_EU %
Cfg_HasHARTPY False
Cfg_HasHARTSV False
Cfg_HasHARTTY Falze
Cfg_HasHARTQV False
Cfg_UseHART Text False
> 00.02 - Data - General
» 02 - Device Configuration
» 02.02 - Device Configuration Fail Actions
» 02.03 - Device Configuration Limits and Scaling
~ 03.00 - 10 Configuration
Rack01_01.Al.Rack01_01_00
Address Rack01_01.Al Rack01_01_00#Address
Inp_PV_ModuleCl Rack01_01.5ts_IOFault
Inp_PV_ChannelFault Rack1_01.Al Rack01_01_00#ChFault
Inp_PV_Uncertain Rack01_01.5ts_AnyChanUncertain
Cfg_UseHARTDigital Data False
Cfg_UseHARTScaling True
Hart_Type Hart7
Hart7_DiagTable_Selection ProsonicFowB200
Ref_HartDevice Rack01_01_0_ProsonicFlow200
Ref_HARTFlantPAxData Rack01_01_0_Prosonic Flow200#PlantP AxData
w D4 - Alamm Configuration
(fn HasFail Alm 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 rSne[}dtlr:lgrue if you want to connect the scaling parameters from the PAH
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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Chapter 3 HART Integration

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

Name: HWBus_Crg
Description: |De5cnptior1
Catalog Number: Hardware_Bus (4.0} - Published
Solution: (RA-LIB) Process & Task: | System
Parameters  Bus View_Assignment
NENE
v 00.00-0Org
HWOrgViewSize 4
w 00.01 - Org Scan Data - Common
Class Vi 2 x Scan_Library raP-5_20
ass View Sean_|nstruction raP_Opr_CrgScan
v Controllers Scan_Label HW0OrgScan
v [l CLX_ scenario_1 Scan_Area Areall
> FAl (40) ~ 00.02 - Org View Data - Common
> Frogram {1.0) View_Library raP-5_20
> Task (1.0} View_Instruction raP_Opr_Crg\iew
> Hardware_Module_Status  (4.0) View_Area Areall
v Hardware_Bus {4.0) View_Label HWOrgScan
Pl H'//Eus_Org View_Area_01 Areall
> [5) S094IFBIH/A (41) View_Label_01 OrgView
> 5094-AENZTR/A  (5.1) View_Area_02 Areall
> 1786-EN2TR {2.1) View_Label_02 OrgView
> 115A-ProsonicFlow_200 (5.1} View_Area_03 Areall
View_Label_{3 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.

Local_01
HWMS_Rack01
HWMS_Rack01_01
HWMS_Rack01_01_0_ProsonicFow 200
PAl (40)
Program (1.0)
o Task (1.0}

Cfg_MeduleFault Ack Reqd
Cfg_ModuleFault Reset Reqd
Cfg_ModuleFault Severity
Cfg_ModuleFault AlamGroup
Cfg_ModuleFault Max Shelf Duration
Cfg_ModuleFault ShelveDuration
Cfg_MoeduleFault Alam Setoperations
Cfg_ModuleFault AlarmSetrollupcount
Cfg_ModuleFault Deadband
Cfg_ModuleFautOff Delay
Cfg_ModuleFaultOnDelay
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Name: 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-LIE) Process &
Parameters
=3 |Ea|a
v 00.01 - Data - Common
Area Arzall
Instruction raP_Dvc_LgxModuleSts
Label Madule Stat
Class View rx Library ra‘I:'-I: egh .
v Controllers v 01- 'Optiols -
v [ CLX scenario_1 Module Local_01
v Ij 115A-ProsonicFlow_200 {5.1) Bus_lnstance HWBus_Org.Bus Cmd_1
:+  Rack01_01_0_ProsonicHow200 ~ 01.01 - Options
v |3 1786-EN2TR (2.1) SetNumberOfChannels False
: Local 01 ParentModuleName Local_1
5094-AEN2TR/A  {5.1) ModuleCatNum Local_01#CatNum
: Rack0l ModuleSlot Local_0175let
v [ 5084FEIH/A (4.1) v 04 - Alam Configuration
:  Rack01_01 AlarmClass 1]
> Hardware_Bus (4.0} v 04.01 - Module Fault Alamm
v Hardware_Module_Status (4.0} ModuleFautt AlarmCommand Nav ToDisplay [CortrolStrategies] x "Faceplate” "/RP"

True
False
1000
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Chapter 3 HART Integration
7. Generate the controller ACD file.
Pal L]
XT100
00 500
Rack01:1:1.Ch00.Data [+ B Inp_PVData al | 00
{ XT100_Dve_Sts eHARTDiagCodel = Inp_SmartDveSts ValinpPv |
(: ¥T100_Dve_Sts_DiagnosticActive ;)3—0 —————— —] Inp_SmartDvcDiagvailale Val RoC | D.D
Rack(M_01.5ts_IOFault 3; —————— —&] Inp_ModFautt Val Dev |+
Rack01:1:1.Ch00.F ault ¢ _ _ _ _ _ —] Inp_ChanFaut Out_Reset | !
{ XT100_Dvc_Sts_CurrentSaturated - — S T — — Inp_OutOfSpe: Sts Err |3 E
{ XT100_Dvc_Sts_CurrertFixed ;)3—0 —————— —<| Inp_FuncCheck SIE
|Rack01_01.5ts_AnChaUnertan [ — — — — — — —| Inp_P\Uncartain Sts_Hi[> .
%] Inp_HiHiGate Sts Loz
% Inp_HiGde Sts_Lolo [ v
| Inp_LoGate Sts_HiReC | E
| Inp_LoLoGate Stz HiDew | 0
PaK = [ Inp_H?P.DCGate SB_LDDE"_' o .
| Inp_HiDevGae Sts_Fail =
XT100_Dve | Inp_LoDevGate
Val HARTPV | EE | Inp_OoRGate
Val HARTSW [ " | Inp_Reset
Val HARTTV |2 Cfg InpRawhin
Val HARTQW | oo Cfg_InpRawMax
Val_HARTLoopCurmrent [ oo Cfg PVEIMin
“al_InpRawMinFromHART ;IZIDD Cfg PVBEIMax
Val_InpRawMaxFromHART 0o BusObj 0
Val PVEUMinFromHART
Wal_PYEUMaxFromHART o6
Stz eHARTDiagCode1 DD—C KT100_Dve_Sts_eHARTDiagCoded )
Sts_CurrentSaturated D—E —— <G XT100_Dve_Sts_CurrentSaturated |
Sts_Curentriced (>~ - — <7 XT100_Dvc_Sts_CurrentFiced |
Sts_DiagnosticAdive D—D —— &l XT100_Dve_Sts_DiagnosticActive |
Sre@ | 102
Ref HARTData Rackl1_1_0_ProsonicFlow200:|.PaxDevice
Ref DiagTable _HARTY DiagTable_ProsonicFlowB200
Ref UnizTable _HART_EUTable Generic
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Chapter 3 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 I/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

w Cortrollers
AAllic] CLX_Etherhet!P
(1.0)

[=] Program
v |z Promass_100/A (20}
XT100_Promass_100A

[=] Task (1.0}
W ﬂ Hardware_Module_Status  (4.0)
HWMS_XT100_Promass_100A
(4.0)
¥T100
.ﬂ Hardware_Bus (4.0}
HWBus_Crg

v [ PAl

£

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.

Name:

Description:

CL¥_scenario_2

|Descnption

Cataleg Number: Process_Cortroller (4.0} - Published

Solution: (RA-LIB) Process 5

Parameters

=B =
~ 01 - Controller

Hardware_Module_Status  (4.0)
FAL (40)

Program {1.0)

] Tesk (1.0)

~ 03 - Historian
HistorianMachineMame
HistorianMachinelD
FTVAppName
HistorianPath
FTLDInteffaceMo

v 4 - Operations
Has_Redundant
Has_ChangeDetect
Has_TaskManitor
Has_QOAP
Has_HART
Has_EventLogging
Cfg_IncludeSystem Tag
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ChassisName Local
Slat 0
Size 17
Class View 1 2 SoftwareRevision 36
v Controllers ProcessorType 1756-L85EP
v [ PlantP AxTaskingModel_Enabled False
1169-Promag400_R8 (5.1) ~ 02-HMI
1756-ENZTR  (2.1) Area fArear:
5054_HART_PAxMap (3.0) Path [shorteut]
=| BO94-AENZTR/A (5.1) Has_isPositioned False
- S0S4-FBIH/A (4.1) AreaPath /Area:[shortcut]
Hardware_Bus (4.0) AreaPathME [shortcut]

Ppplication/Area:RSLinx Enterprise:[shartcut]

1

Falsz
False
True
Falsz
True
False
True
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2. When you add the HART instrument, configure the ParentModule Parameter to the
1756-IF8IH module in Rack01_01. Also, change the Connectiontype to PlantPAxData.

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 8 instrument.

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

or QV).

Name:
Description:
Catalog Number:

Solution:

Rack01_01_0_Promag400R8_HART_Map

|HART advanced data mapping to 5.x PAl object.

5094_HART_PAxMap (3.0} - Published

{RA-LIB) Process 5 Task: | Normal ~| Program: | MomalProgram

Class View 1 x

v Controllers

v [@ CL¥_scenario_2

[#] 1165-Promag400_R8 (51)

1756-EN2TR (21}

5094_HART_PAxMap (3.0}
Rack01_01_0_Promag400R8_HART_Map

5094-AENZTRA (5.1)
5094-F8IH/A  (4.1)
Hardware_Bus (4.0}
Hardware_Module_Status (4.0}
PAI (4.0)

Program (1.0}

[ Task (1.0

Parameters  py SV
=ilElm| =

v Misc
Ref_Madule

™ av

Rack01_01_0_Promag400R&
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4. 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 5 Task: |System
Parameters  Bus View_Assignment
TN =l=]
HWOrgView Size 4
~ 00.01 - Org Scan Data - Common
Scan_Library raP-5_20
Scan_Instruction raP_Opr_OrgScan
~ Cortrollers Scan_Label HWOrgScan
~ CLX_scenario_2 Scan_Aea Arealll
> 165-Fromag400_R8 (5.1) ~ 00.02 - Org View Data - Common
> T56-EN2TR (2.1) View_Library raP-5_20
> 5094 HART_PAxMap (3.0} View_Instruction raP_Opr_OrgView
> 5094-AENZTR/A  (5.1) View_Area Arealll
> 5094-FBIH/A  (4.1) View_Label HW0OrgScan
~ Hardware_Bus (4.0} View_Area_[11 Areall
View_Label_01 OrgView
> ardware_Module_Status  (4.0) View_Area_02 Areall
> Al (4.0) View_Label_02 OrgView
> rogram  (1.0) View_Area_03 Areall
» ask (1.0) View_Label_03 OrgView

h.  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.
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Moma: HWMS _Rackd1_07
Diescrigticsn. This instruction checies te PO connection status |
Calolog Number, Haedwas_Moduie St | 30) - Pending
Solution [RA-LE Process &
Parameten
Lma
D001 - Data - Common ~
~ 01 - Oplions
Mboddue =] Rackan_on
v ! Conpoler Bus_lmstance
v [ CLX_sewnans_2 ¥ I - Alarm Configuration
w |4 VIEPromagdD0_RE (51) AMamiiass o
Flacklll_01_7_Promagdi0RS ~ H.07 - Medsle Faull Alaam
j TEEEMITR (21) ModuleF suilamiommand NareToDeplay [ConreiSrategies| x Faceplate” R
4 508 _HART PhaMap {20} Cig_ModuleF sutickRegd True
| SOM-AENZTRIA [51) Cig_Modulef sutflesetRlagd Faise
w g SOSM-FEMA (41) CA_ModuleF aullSeventy W0
Rack1_n Cig_ModuleF aulAlarmiGeoup
« | Hardware_Modde_Staka (10) Cig_ModuleF auhlanSheilwrabon L]
g WoduseF autShehveDurmton 0
w 3 PA {30) iy WoduleF aulAlamSvioperations True
XTI Cig_ModuleF mafdlamSerolupoout True
4 Program (10) Cig_ModuleF autDeadband 08
j Task [10) Cig_ModuleF autCiDelay 0
CH)_ModuleF autOndelay 0
M 02 - Any Chasnel Faall Alamm
dnyChanF aulthlarmCommand NawToDesgplay [ContoiSraleges) x “Faceplate” “RP™
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6. From the Process library > Control Strategies > Input Processing folder, add a PAI
instance for the analog input module.

Name: XT100
Descripti [ Deserption
Catalog Number: PAl (40) - Published
Solution: (RA-LIB) Process 5 Task: | Mormal ~| Program: | NomalProgram
Parameters  Eyvents
%4l |[E= | =
v DD - Selection
ACM_Type PAl{Single_channel)
ACM_Usedin Mone
10_Signal_Type HART
Lzt i 2 Use_FTIS False
hd Controllers ~ 00.01 - Data - Common
v [f CLX_scenario_2 Mrea Areall
>[4 1163%-Promag400_R8 (5.1) Instruction PAl
> |3 1786ENZTR (2.1) Label ®T100
> I;':'| 5084_HART_PfxMap (3.0) Library raP-5_20
» || S094-AEN2TR/A (5.1) Library_HART raP-5_20
>[5 5094FBIH/A (4.7) Has_More_URL
> |7 Hardware_Bus (4.0) URL nfa
> |4 Hardware_Module_Status {4.0) w D0.01.00 - Data - HART
hd d PAI (40) Instruction_H PAH
Label_H_Dve XT100 HART
> [ Program (1.0} URL_HART n/a
> [H Task (10) Cfg_UseHARTVarSts True
Val_lnpRawMaxFromHART_EU %
Val_PVEUMaxFromHART_EU %
Cfg_HasHARTPY False
Cfg_HasHARTSV True
Cfg_HasHARTTV False
Cfg_HasHARTQV False
Val_HARTSV_Label sV
Cfg_UseHART Text False
Val_HARTSV_EU %
> 00.02 - Data - General
» D2 - Device Configuration
» D02.02 - Device Configuration Fail Actions
» 02.03 - Device Configuration Limits and Scaling
v 03.00 - 10 Configuration
Inp_PV Rack01_01_0_Promag400R8_HART_Map .SV Rack01_01_0_Promag400R2_5V
Inp_PV_Address Rackl D0ORE_HART_Map.5V Rack01_01_0_Promag400R8_SV#Address
Inp_PV_ModuleOk Rackl RE&_HART_Map.Sts_|IOFautt
Inp_PV_Channel Fault Rack R8_HART_Map.5V Rack01_01_0_Promag400R8_SVHChFault
Inp_PV_Uncertain Rack01_01_0_Promag400R8_HART_Map.5ts_AnyChanlncertain
Cfg_UseHARTDigitalData True
Ref_HARTModule Rack01_01_0_Promag400R&
7. Configure these parameters in the I/0 Configuration section.
ACM Parameter Description/Value
Task Program Assign a Task and Program for the PAI contral strategy.
10_Signal_Type HART
Cfg_HasHARTxV Set the referenced input (PV, SV, TV, OV) to true as needed.
Set this reference to the PV, SV, TV, or QV of the 50.94_HART_Mapl0
Inp_PV h h
object that was created for the HART device
Cfg- UseHARTDigitalData  |Set to True.
Set this reference to the 5094 module that is connected to the
Ref_HARTModule instrument.
This example shows the SV value as the selection for the Inp_PV connection.
&7 Select 2 Releserne o >
» %t e - Refesssn Mal HART Chjedd Addemnces  Paomiess BV 5V ™o
g I;:lmm om0 1 HART Msxex R ART Mab  HART achvanued data s fo
v i Corimlers Reard) |11, Promag#I0RA S¥ 3T 100 bV

v [ G somaio 2
| VIS Promag800_RS. (61}
| TTEEENZIR (2.1) % "

~ o] SUB_HART PAaMag (30)
J Faci 010101 Proma SX0RE_HART b
| SUM-ABNZTRAA (51)

Skl References  SbParamciers

Hame val s
v | SUSHFEHA (1) e 7 M e Desoipton [iType, | CrIOw
| Rade0l 01 sdceem 5w Rt 1_01__Premag AXRA PvEeace. S O (e g me
A Hadnick s 14.0) oFait 5 R0l 01 0 Promsg 400REL PAnDerie. 5V, O Feull Sting b
| Harware_Modue_Siats (£0)
1PAL (40}
|
-] Frogam {10
o Te (10)
< >

Raack01_1"_{i_Promag400R8_SV
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8. Generate the controller ACD file.
PAI
XT100
00 S00
Rack01_01_0_Promag400R3: PAxDevice SV.Ch Data Inp_PvData vall>
Inp_SmartDvcSts \al_inpPV 0.0
Inp_SmartDvcDiagAvailale Val_ReC
Rack01_01_0_Promag400R3 Sts_IOFault Inp_ModFault Val_Dev oo
Rack01_01_0_Promag400R8:|PAxDevice.SV.Ch.Fault L] Inp_ChanFaut Out_Reset 0
Inp_OutOfSpec Sts Err E
o Inp_FuncCheck Sts_HiHi o
Rack01_01_0_Promag400R8.5&s_AnyChanUncertain Inp_PVUncertain Sks_Hi
Inp_HiHiGate Sts Lo 0
Inp_HiGae Sts_Lolo 0
Inp_LoGate Sts_HiReC E
Inp_LoLoGate Sts_HiDev o
Inp_HiRoCGate Sts_LoDev
Inp_HiDevGat Sts_Fail o
Inp_LoDevGate
Inp_OoRGate
Inp_Reset
Cfg_InpRawHin
Cfg InpRawhax
Cfg PVAIMin
Cfg PVEIMax
BusObj 0o

HART modules for other I/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 10 Card Mapping folder.

Registered Libraries > || | N kb N
(RA-LIB) Device (169)
(RA-LIB) ICT (135)
4 (RALIB) Machine (516)
¥ Ly (RA-LIB) Process 5 (347)
# Controller (12)
ControlModule (4)
4 ControlStrategies (150)
> ¥, HardwareMonitoring (4)
~ Ly HART_Mapping (55)
i) HART IO Card Mapping (55)
= T75IF16_AI_PAxMAD (1.1)
-] 1715IF16_AI_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)
-] 171SCF4H_AO_PAxMAp (12)
=] 1719CF4H_AD_PAXMAp (2.0)
| 1719IF4HB_PAxMAp (1.1)
=] 1718IF4HB_PAxMAp (1.2)
~] 1718IF4HB_PAxM#Ap (20)
-] 1718IF4HB_PAxMAp (3.0)
= 1734sclE2CH_PAxMAp (1.1}
-] 1734sclE2CH_PAxMAp (12)
-] 1734sclE2CH_PAxMAp (2.0)
-] 1734scIEACH_PAxMA (1.1)
=] 1734scIE4CH_PAxMAD (1.2)
| 1734scIEACH_PAxMAp (2.0)
| 1734scOE2CIH_PAxMAp (1.1)
-] 1734scOE2CIH_PAxMAp (1.2}
] 1734scOE2CIH_PAxMAp (2.0)
-] 1756IFBH_PAxMap (1.1)
=] 1756IFBH_PAxMap (1.2)

1 49CAC0L DALRI._ AR
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Chapter 3 HART Integration

Each HART-mapping library has these features.

»  For each |/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

# Rack1794_02_HART_Map_HARTDevice [} (] PAX_HART_DEVICELD
Rack1794_02_HART_Map_HARTDeviceO.RunMode 0 Decimal BOOL
Rack1794_02_HART_Map_HARTDeviceQ.Connectionfaulted 0 Decimal BOOL
Rack1794_02_HART_Map_HARTDevice(.DiagnosticActive 0 Decimal BOOL

» Rack1794_02_HART_Map_HARTDevice0.DiagnosticSequenceCount 0 Decimal SINT
Rack1794_02_HART_Map_HARTDeviceO.CurrentSaturated 0 Decimal BOOL
Rack1794_02_HART_Map_HARTDevice0.CurrentFixed 0 Decimal BOOL
Rack1794_02_HART_Map_HARTDeviceQ.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_HARTDevice(.LoopCurrent [-} [} CHANNEL_AlL0

» Rack1794_02_HART_Map_HARTDevice0.PV -} -} CHANNEL_AI_HART:L0

» Rack1794_02_HART_Map_HARTDevice0.5V [} [-) CHANNEL_AI_HART:LD

¥ Rack1794_02_HART_Map_HARTDeviceO.TV -} (] CHANNEL_AI_HART:+0

» Rack1794_02_HART_Map_HARTDevice0.QV [} () CHANNEL_AI_HART10

¥ Rack1794_02_HART_Map_HARTDevice0.Static [ [} AB:5000_HART _Static_Structl:0
Rack1794_02_HART Map_HARTDevice0.ChDataAtSignald 00 Fioat REAL
Rack1794_02_HART_Map_HARTDevice0.ChDataAtSignal20 00 Float REAL

«  Foreach channel, you can map any of the HART Digital Variables (PV, SV, TV, V) to a PAI
module.

»  For each 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-CF4HA_wMap (12) - Pending
Solution: (SS8) Process 40

Parameters Device TV. PV QV SV

1ER

~ Misc
Umcast Unicast
ACM_Type Analog nput

_CH1_UseHART True

ﬁ_ True
Cig_CH3_UseHART False
Cig_CH4_UseHART False

Ref_Module =] Rack_1719.01

@_Chasss ] 9_017ChassisName

Rel_Module_Siot Rack_171
~  Module Configuration
Slot 1
RP1 150
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Chapter 3 HART Integration

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

T73-AENTR communication module connected to a 1719-1F4HB HART module
Endress+Hauser

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

Endress+Hauser

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

Corrater reven - [

w Controllers

v B ]
Controller Fault Handler
Power-Lp Handler
Tasks
Motion Groups
Assets

A 140 Configuration
v =3 Backplane
v & [1]11756-EN2TR Local_01
W ﬂ [0] 1713-AENTR/A Rack_17159_00
f] [111713-F4HB/A Rack_1719_01

& 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: CL¥_scenario_3

Description: |Descnption

Catalog Number: Process_Controller (4.0} - Published
Solution: (RA-LIB) Process 5

Parameters

== =
v 01 - Controller

ChassisName Local
Slot 1]
Size 17
e 1 =3 SoftwareRevision 36
v Controllers ProcessorType 1756-L85EP
R@li=] CL¥ scenario_3 PlantP Ax TaskingModel_Enabled False
|| 1TT19-AENTR/A (5.0) v 02 - HMI
[Z] 1715-IF4HB/A (53) Area JArear
[Z 1718IFAHB_PAxMAp  (3.0) Path [shortcut]
= 1756-ENZTR (2.1) Has_isPositioned False
= Hardware_Bus (4.0) AreaPath /Area:[shortcut]
| Hardware_Module_Status  (4.0) AreaPathME [shorteut]
v [ PAL (40) ~ 03 - Historian
s XT100 HistorianMachineMame
= XTI HistorianMachinel D
‘:;=| Program (1.0} FTVAppMame
o Tesk (1.0} HistorianPath Application/Area:RSLinx Enterprise:[shortcut]
FTLDInterffaceMNo 1
v (M4 - Operations
Has_Redundant False
Has_ChangeDetect Falze
Has_TaskMaonitor True
Has_O0AP False
(Has HART ______________________________QF
Has_EventLogging False
Cfg_Include SystemTag True
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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.

Name:

Description:

Solution:

Catalog Number:

Rack_1713_00_01_HART_Map

|HART data mapping of legacy |0 to 5x PAl object

1719IFAHE_PAxMAp  (3.0) - Published

{RA-LIB) Process &

Task: | Nomal ~ | Program: | MormalProgram
Parameters  Device SV PV v av
=4 Ee|E
v Module Configuration
RFI 150
ChassisMame Rck_1715%
Unicast Unicast
SEss e 2 Cfg_CH1_UseHART True
w Controllers Cfg_CHZ_lUseHART False
v [ CLX scenario_3 Cfg_CH3_UseHART False
|5 1713AENTR/A  (5.0) Cfg_CH4_UseHART True
[Z] 171HFAHB/A (53) Ref_Module Rack _1715_00_01
v d 1718IF4HB_PAxMAp  (3.0) Ref_Module_Chassis 17ChassisName

[Z] 1755ENZTR (2.1)

| Hardware_Bus (4.0)

|4 Hardware_Module_Status {4.0)

g
s XT101

| Program (1.0}

g Tak (10)

Ref_Module_Slot

3. Configure these parameters.

Rack_1715_00_0
719 7Slot

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 T719-AENTR name.

Class View

W

Controllers
A [m CLX_scenario_3

v |2 1718IF4HB/A (53)
i
1719IF4HB_PAMAp  (3.0)

1756-ENZTR

Hardware_Bus (4.0}
Hardware_Module_Status  (4.0)

MName:
Description:
Catalog Number:

Solution:

Rack_1719_00_01

|'ITI‘3 4 Channel HART Analog Input Wide

1719IF4HBA  (5.3) - Published

(RA-LIB) ACM 2.00

Parameters  p|

=4 B9 | E
v Channel Descriptions

Ch1Description Input Ch1
Ch2Description Input Ch2
Ch3Description Input Ch3
Ch4Description Input Chd
v General
FPLaunch_Button_Label Rack_1715_01
[ 1719-AENTR/A  (5.0) ~ HMI Configuration
Navigation Button GraphicalButton
SEAssocDisplay
MEAs=ocDisplay
(21) v Module Configuration

Slat 1

RPI 150
Rack_1719_00

=
B
:
JPA (40)
=

|2 Task (10)

Program (1.0)
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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 5 Task: | System
Parameters Bus  View_Assignment
@S|
~ 00.00 - Og
HWOrgView Size 4
~ 00.01 - Org Scan Data - Common
Class Vi 0 x Scan_Library raP-5_20
ass View Scan_|nstruction raP_Opr_OrgScan
v Controllers Scan_Label HWOrg5can
v [@ CLX_ scenario_3 Scan_frea Areall
= 17T1S-AENTRA  (5.0) » 00.02 - Org View Data - Common
1718F4HB/A (5.3) View_Library raP-5_20
1719IF4HB_PAxMAp  (3.0) View_Instruction raP_Opr_OrgView
1756-EN2TR (2.1} View_Area Areall
Hardware_Bu (4.0) View_Label HWOrgScan
View_Area_01 Areall
Hardware_Module_Status  (4.0) View_Label_01 OrgView
PAl (4.0) View_Area_02 Areall
Program (1.0} View_Label_02 CrgView
Task (1.0) View_Area_03 Prealil
View_Label_03 OrgView

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

T ..

HWMS_Local_01

Description:

|Th|5 instruction checks the 1/0 connection status of the givel

Catalog Number:

Solution: (RA-LIB) Process 5

Hardware_Module_Status  (4.0) - Published

Class View

i Controllers
~ @ CLX scenario_3
v [ 1713-AENTR/A  (5.0)
:  Rack_1719_00
5| 1719F4HB/A  (5.3)
: Rack_1719_00_01
1719IF4HB_PAxMAp  (3.0)
1756-EN2TR (2.1}
Local_01
Hardware_Bus (40)
Hardware_Module_Status (4.0}
HWMS_Local_01
HWMS_Rack_1715_00
HWMS_Rack_1715_00_01
PAl (40)
Program (1.0)
Task (1.0}

Farameters

ANE IS
~ 00.01 - Data - Common
Area
Instruction
Label
Library
v 01 - Options
Module
Bus_Instance
v 01.01 - Optiens
SetNumberOfChannels
FarentModuleName
ModuleCatNum
ModuleSlot
v 04 - Alarm Configuration
MarmClass
v 04.01 - Medule Fault Alarm
ModuleFault AlarmCommand
Cfg_ModuleFaultAck Reqd
Cfg_Module FaultResetReqd
Cfg_ModuleFault Severity
Cfg_Module Fault Alam Group
Cfg_Module Fault Max Sheff Duration

[}
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Areall
raP_DOvc_LagxModuleSts
Module Status

raP-5_20

Local_01
HWBus_Org Bus.Cmd_1

False

Local_1
Local_01#CatNum
Local_017Slot

0

MNav ToDisplay [ControlStrategies] x "F
True

False

1000

480
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1. From the Process library > Control Strategies > Input Processing folder, add a PAI
instance for each instrument.

Name: XT100

Description: |Description

Catalog Number:

PAI {40} - Published

Solution: {RA-LIB) Process 5 Task: | Momal ~ | Program: | MormalProgram
Parameters  Events
el Bl &
w D0 - Selection
ACM_Type PAl(Single_channel)
ACM_Usedin None
Class View 10_Signal_Type HART
Use_FTIS False
A4 Controllers v D0.01 - Data - Common
v @ CLX scenario_3 Area Areall
[= TSAENTR/A (5.0) Instruction PAl
1715F4HB/A  (53) Label XT100
171SIF4HB_PAxMAR  (3.0) Library raP-5_20
1756-ENZTR  (2.1) Library_HART raP-5_20
Hardware_Bus (4.0) Has_More_URL
Hardware_Module_Status (4.0} UR\__ - n/a
v [ PAL (40) w 00.01.00 - Data - HART
B Instruction_H PAH
XT101 Label_H_Dve XT100 HART
Program  {1.0) URL_HART n/a
o Task (1.0} Cfg_UseHARTVarSts True
Val_InpRawMaxFromHART_EU A
Val_PVEUMaxFromHART_EU %
Cfg_HasHARTPY False
Cfg_HasHARTSV False
Cfg_HasHARTTV False
Cfg_HasHARTGY False
Cfg_UseHART Text False
» 00.02 - Data - General
» 02 - Device Configuration
» 02.02 - Device Configuration Fail Actions
» 02.03 - Device Configuration Limits and Scaling
v 03.00 - 10 Configuration

Inp_PV

Inp_PV_Address
Inp_PV_ModuleCk
Inp_PV_Channel Fault
Inp_PV_Uncertain
Cfg_UseHARTDigital Data
Cfg_UseHARTScaling
Hart_Type
Hart7_DiagTable_Selection
Ref_Har Device

el HARTRantPAData

Rack_1715_00_01 Al.Rack_1713_00_01_11
.Al.Rack_1715_00_01_11#Address
s_|OFault
Rack_1719_00_01_11#ChFault
Sts_AnyChanUncertain

Hart7

ProsonicHowB200

Rack_1713_00_01_HART_Map.Device Rack_1719_00_01_01
Rack_1719_00_01_HART_Map.Device Rack_1 |_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 PAl 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 1/0 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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Chapter 3 HART Integration

{8 Select » Reference

This example of the first PAl instance (XT100) shows the Ref_HartDevice for the
Prosonic 200 instrument connected to channel 1 of the 1719-1F4HB module.

~ % Projed - ReferenceManual HART
g Historian
= HMl
v il Controllers
~ [ CLX scenario_3
171SAENTR/A (50}
1TIHFAHB/A (5.3)
- 1T9IFAHB_PAMAD  (30)
)

Hardware_Bus (4.0}
Hardware_Module_Status {40}
PAI (40)

Frogam (1.0}

[ Task (1.0}

Object Description

HART _Mapping

Rack_1719_00_01_H HART data mapping of legacy IO to 5.x P

Object References  Parameters Deviee SV PV TV Qv

By Descripti Channel | SubObject D

Rack_1719_00_01 01  XT100.Ref_HartDevice
Rack_1718_00_01_02

Description

Rack_1719_00_01_03
Rack_1719_00_01_04

<

SubCbject References  SubParameters

Name Scope  Vval Description  DType  CLXDep
PlantPAxData Device  Rack_1719_00_01_HART Map_HARTDevicel Sting  true

(9 Select a Reference

Cancel << Previous Next >> Finish

Selected fem Rack_1713_00_01_01

This example of the second PAl instance (XT101) shows the Promag revision 9
instrument connected to channel 4 of the 1719-IF48H module.

~ £ Project - ReferenceManual HART
g Historian
= HuI
¥ i) Controllers
v B

. scenario_3

7ISAENTR/A (5.0}
718F4HE/A (53]
719IF4HB_PAMAD  (30)

) Rack_1719_00_01_HART Map |
2 1756EN2TR (2.1)
Hardware_Bus (4.0)
Hardware_Modue_Status (4.0}

Mapping  Rack_1719_00_01_H

cy 10 o 5.x PAL object.

Object References  Parameters  Device Sy PV ™ Qv

Name [ [reeerreweeae—

Rack_1713_00_01_01

SubObject]
XT100.Ref HartDevice  Desaription

Rack_1713_00_01 02
Rack_1719_00_01_03

Rack_1719_00_01 04

<

SubObject References  SubParameters

Cancel << Previous Nest 3> Finish

9. Generate the controller ACD file.

Name Scope  Val Description  DType  ClLXDeg
PlentPAxData  Device  Rack_1719_00_01_HART Map_HARTDevice4 Sting  true

Selected kem Rack_1719_00_01_04
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The controller code contains a routine for each HART instrument and a Hart_Modules routine.

4 (T Mormal (250 ms)
4 4 MormalProgram
<7 Parameters and Local Tags
@ MainRoutine
Hart_Modules

B xT100
O T

These actions occur in the Hart_Modules routine.

« AnAdd-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:I:0 via the

Add-On Instruction rap_Tec_HARTChanData_to_PAH.

Rack_1719_00_01.5ts_IOFaut

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

Rack_1718_00_01_HART_Map_inst.inp_I0Fault

LA718_ 1719 AN
1 1719_AKH Rack_1719_00_01_HART Wap_inst
Rack_1718_00-11
Rack_1719_00:1C

0
Rack_1715_00_01_HART_Map_ChanData
H_EUTabie_Generic
Rack_1719_00_01_HART_Map_DevinfoBuf

Rack_1719_00_01_HART_Map_ModDagBuf
3G Rack_1719_00_0Y_HART Map_ModDughSG

raP_Tec_HARTChanData_to_PAH

Rack_1719_00_0'i_HART_Map_ChanData(0]
Rack_1719_00_01_HART._Map_HARTDevice!

raP_Tec_HARTChanData_to_PAH

: nData_ Rack_1718_00_01_HART_Map_HARTCH4
Rack_1713_00_01_HART_Map_ChanDatal3]

Rack_1719_00_01_RART_Uag_HARTDeviced

Rack_1715_00_01_HART_Map_DevinfolSG |,

s Rack_1715_00_01_HART_Map_HARTCH1 | ..

ACM parameter Cfg_UseHARTScaling is set to False.

PAl
XTi00
Rack_1719_00:11.Ch01.0ata o0 Inp_PVDsta val
XT100_Dvc_Sts_eHARTDiagCodet E Inp_SmartDvcSts Val_InpPV
XT100_Dvc_Sts_DiagnosticActive Inp_SmartDvcDiagAvaille Val_RoC
Rack_1719_00_015ts_IOFaut ! Inp_ModFautt Val Dev
Rack_1719_00:11.Ch01.Fauit v Inp_ChanFauk Out_Reset
XT100_Dvc_Sts_CurrentSaturated E Inp_OutOfSpec Sts Emr
XT100_Dve_Sts_CurrentFixed ) Inp_FuncCheck Sts_Hii
Rack_1719_00_01.S&_~AnyChanUncertain Inp_PVUncertain St Hi
Inp_HiHiGate Sts Lo
Inp_HiGae Sts_Lolo
PAH
Inp_LoGate Sts_HiRoC
XT100_Dve Inp_LoLoGate Sts_HiDev
Val_HARTPY oo Inp_HiRoCGate Sts_LoDev
Val HARTSV oo Inp_HiDevCak Sts_Fail
Val_HARTTV oo Inp_LoDevGate
Val_HARTQV oo Inp_OoRGate
Val_H&RTLoopCurrent I':E Inp_Reset
Val_InpRawMinFromHART ;GEE Cfg_InpRawMin
Val_npRawMaxFromHART 00 Cfg_InpRawMax
Val_PVEUMinFromH ART Cfa PVEIMin
Val PVEUMaxFromH ART 1000 Cfg PVBIMax
Sts_sHARTDiagCode! E XT100_Dve_Sts_sHARTDiagCode1 BusObi o
Sts_CorrentSaturated 5 XT100_Dve_Sts_CurrentSaturated
Sts_CurrentFixed 7 XT100_Dvc_Sts_CurrentFixed
Sts_Dia gnosticActive XT100_Dvc_Sts_DiagnosticActive
SrcQ !
Ref HARTData  Rack_1719_00_01_HART_Map_HARTDevicel
Ref DiagTable _HART?_DiagTable_ProsonicFlowB200
Ref_UnitsTable _HART_EUTable_Generc
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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
« T719-AENTR communication module connected to a 1719-IF4HB HART module
« Endress+Hauser
«  ProsonicFlow 200 instrument connected to channel 2 of the 1719-1F4HB module

Controller Preview X

hd Controllers
v DD e ]
Controller Fault Handler
Power-Up Handler
Tasks
Mation Groups
Assets
A 140 Corfiguration

v &3 Backplane

w = [111756-ENZTR Local_01
v ﬂ [0] 1713-AENTR/A Rack_1715_00
fl [111719F4HB/A Rack_1713_00_01

= Bthemet

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-IF4HB is connected to the PAl module.

IMPORTANT  When you add the 1719-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.

| .

Description:

Catalog Number:

CL¥_scenaro_4

|Descriptinn

Process_Controller (4.0) - Published
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Solution: {RA-LIB) Process 5
Parameters
sl BEl= |
v 01 - Controller
ChassisName Local
Slot 0
" Size 17
Class View 3 22 SoftwareRevision 36
v Controllers ProcessorType 1756-LB5EP
RlE] CLX scenario_4 | PlantP A TaskingModel_Enabled False
| 1TT1S-AENTR/A (5.0) v 02 -HMI
= 1719IF4HB/A  (5.3) Area JArea::
) 171SIF4HB_PAxMAp  (3.0) Path [shortcut]
£ 1786-EN2TR (2.1) Has_isPositioned False
i=| Hardware_Bus (4.0) AreaPath /Area::[shortout]
= Hardware_Module_Status  (4.0) AreaPathME [shortcut]
= PAL (40) w 03 - Historian
| Program (1.0) HistorianMachineName
o Tesk (1.0} HistorianMachine|D
FTWAppName
HistorianPath Application/Area:RSLink Enterprise:[shortout]
FTLDInterfaceNo 1
v 04 - Operations
Has_Redundant False
Has_ChangeDetect False
Has_TaskManitor True
Has_OOAP False
Has_HART True
Has_EventLogging False
Cfg_Include SystemTag True
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2. Change the 1719-IF4HB ChassisName to the 1719-AENTR name.
Name: Rack_1715_00_01
Description: |1719 4 Channel HART Analog Input Wide
Catalog Number- 1719F4HB/A  (53) - Published
Solution: (RA-LIB) ACM 2.00
Parameters Al
Bl | &l | =]
v Channel Descriptions
Ch1Description Input Ch1
Ch2Description Input Ch2
- Ch3Descrip Input Ch3
Class View X ChaD) InpLt Chd
w Controllers v General
w [ CLX_scenario_4 FPLaunch_Button_Label Rack_1715_00_01
v [4 TTISAENTRA (5.0} v HMI Configuration
Rack_1715_00 Mavigation Button GraphicalButton
v [ 1719IF4HB/A (53) SEAssacDisplay
Rack_1719_00_01 MEAssocDisplay
v [ 1719IF4HB_PAXMAD (3.0} v Module Corfiguration
:  Rack_1719_00_01_HART_Map Slot 1
[%] 1756EN2TR (21) RPI 150
| Hardware Bus (4.0} Rack_1719_00
| Hardware_Module_Status  (4.0)
[Z PAI {40)
| Program (1.0)
|4 Task (1.0)
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).
o x
Name: Rack_1719_00_01_HART_Map
Description: |HAFIT data mapping of legacy 10 to 5.x PAl object.
Catalog Number: 1719IF4HE_PAxMAp (3.0) - Published
Solution: (RA-LIB) Process 5 Task: |Noma e
Parometers Device SV PV TV QV
=B |3
v  Module Configuration
RPI 150
ChassisName
- Unicast Unicast
Class View 1 x Cfg_CH1_UseHART False
v il Controllers Cfg_CH2_UseHART True
v [l CLX scenario_4 Cfg_CH3_UseHART False
| 1T71S-AENTR/A  (5.0) Cfg_CH4_UseHART False
v || 17194F4HB/A (53) Ref_Module Rack_1719_00_01
Rack_1719_00_01 Rack_1719_00_01 ame
v [ 17191F4HB_PAxMAp  (3.0) Rack
=
> [4] 1756-EN2TR (2.1)
» || Hardware Bus (4.0)
» | Hardware_Module_Status (4.0)
o PAI (40)
> |5 Program (1.0)
> [ Task (1.0)

4. Configure these parameters.

ACM Parameter
Cfg_CH1_UseHART
Cfg_CH2_UseHART
Cfg_CH3_UseHART
Cfg_CH4_UseHART
Ref_Module

Usage

Set to True if a HART device is connected to this channel
Set to True if a HART device is connected to this channel
Set to True if a HART device is connected to this channel
Set to True if a HART device is connected to this channel
Select the HART 1/0 module
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5. From the Process library > Hardware Monitoring > Specialty folder, add a
Hardware_Module_Status abject for each module in the project. Give each object a

unique instance on the hardware bus.

Name:

i Controllers

v @ CL¥ scenario_4

v |3 1713-AENTR/A  (5.0)
: Rack_1715_00

~| 1719F4HB/A  (5.3)
: Rack_1719_00_01
1715IF4HB_PAxMAp  (3.0)
1756-EN2TR (2.1}
+  Local_01
~| Hardware_Bus (4.0)
Hardware_Module_Status (4.0}

HWMS_Local_01

HWMS_Rack_1715_00
: HWMS_Rack_1715_00_01
PAl (40)
Program (1.0}
Task (1.0}
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HWMS_Local_01
Description: |Th\5 instruction checks the 1/0 connection status of the give:
Catalog Number- Hardware_Module_Status
Solution: (RA-LIB) Process 5
Parameters
A==
“ 00.01 - Data - Common
Frea Areall
Instruction raP_Dve_LgxModuleSts
Label Module Status
Librany raP-5_20
~ 01 - Options
Module Local_01
Bus_Instance HWBus_Crg.Bus.Cmd_1
v 01.01 - Options
SetNumberOfChannels False
ParentModuleName Local_1
ModuleCat Num Local_01HCatNum
Module Slot Local_017Slot
v 04 - Alarm Configuration
AamClass 0

v 04.01 - Module Fault Alarm
ModuleFaut AlamCommand
Cfg_ModuleFaultAck Reqd
Cfg_ModuleFaultReset Reqd
Cfg_ModuleFault Severity
Cfg_ModuleFaultAlamGroup
Cfg_ModuleFaultMax Shelf Duration
Cfg_ModuleFaultShelve Duration
Cfg_ModuleFaultAlam Setoperations
Cfg_Module FaultAlam Setrollupcount
Cfg_ModuleFaultDeadband
Cfg_ModuleFaultOff Delay
Cfg_Module FaultOn Delay

NavToDisplay [ControlStrategies] x "Faceplate” "/RP"
Tue
False
1000
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Name:

Class View

v Controllers
v [l CLX_ scenario_4
o 1T1SAENTR/A (5.0)
| 1718F4HB/A  (53)

o Tesk (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 1/0 Configuration

section.

Description: [o

Catalog Number:

Solution:

(RA-LIB) Process 5

PAl {40) - Pubished

Task: | MNormal ~| Program: | NormalProgram

Parameters  Eyvents

4l | B
~ 00 - Selection

ACM_Type

ACM_Usedin

10_Signal_Type

Use_FTIS
v 00.01 - Data - Common

Area

Instruction

Label

Library

Library_HART

Has_More_URL

URL
v 00.01.00 - Data - HART
Instruction_H
Label_H_Dwve
URL_HART
Cfg_UseHARTVarSts
Val_InpRawMaxFromHART_EU
Val_PVEUMaxFromHART_EU
Cfg_HasHARTFY
Cfg_HasHARTSY
Cfg_HasHARTTV
Cfg_HasHARTQV
Wal_HARTTV_Label
Cfg_UseHART Text
Val_HARTTV_EU
00.02 - Data - General
02 - Device Configuration

Cvvvy

np_|
Inp_PV_Address
Inp_PV_ModuleOk
Inp_PY_Channel Fault
Inp_PV_Uncertain
Cfg_lseHARTDigitalData
Ref_HARTModule

PAl(Single_channel)
Naone

HART

False

Prealil
PAl
XT100
raP-5_20
raP-5_20

nfa

FAH

XT100 HART
n/a

True

02 02 - Device Configuration Fail Actions
02.03 - Device Configuration Limits and Scaling

Rack_1719_00_01_HART_Map TV.Rack_1715_00_01_02

Rack_1715_00_01_HART_Map.TV Rack_1719_00_01_02#Address

_HART_Map.5Sts_IOFault

5 _01_HART_Map TV Rack_1719_00_01_02HChFautt
Rack_1719_00_01_HART_Map.5ts_AnyChanlncertain

True

Rack_1719_00_01

7. Configure these parameters.

ACM Parameter Usage

ITDiriglg(ram 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.

(69 Select a Refer

ence

= HMl
vk
~

v

v it Project - ReferenceManual HART
% Hisloran

v Cortrollers

] Task (10)

cenario_4

19.AENTR/A (50)
19IF4HB/A (53]
Rack_1719_00_01
191F2HB_PAMAD (30)
1756ENZTR (21)
Hardware_Bus  (4.0)
Hardware_Module_Status  {4.0)
PAl (40)

Frogam (1.0}

Object Description

82

Cancel

<< Previous heit 53

o X

Object References  Parameters Deviee SV PV TV Qv

By ipti Channel  SubObject
Rack_1719_00_01_01 1
Rack_1719.00 01 02 XT100.Inp_PV Desaription 2
Rack_1719_00_01_03 3
Rack_1719_00_01_04 4
< >
SubObject References  SubParameters
Name  Scope  val Description  DType
Address TV Rack_1713_00_01_HART_Map_HARTDevice2.TV.Ch.Data swing b
ChFault TV Rack_1719_00_01_HART_Map_HARTDevice2.TV.Ch.Fault sting
< >

Finish Selected fem: 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 NormalProgram
<! Parameters and Local Tags
& MainRoutine
Hart_Modules
B0 XT100
B0 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_AI4H).

»  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:I:0 via the
Add-On Instruction rap_Tec_HARTChanData_to_PAH.

Rack_1719_00_01.5ts_IOFault Rack_1719_00_01_HART Map_instinp_IOFault

Allen-Bradiey 1718 &
1719

4-chan HART.
Module

L1718_1719_AMH

I_1718_1719_Al&H Rack_1719_00_01_HART_Map_inst
Ref_Inp Rack_1719_00:1:1
Ref_Cfg Rack_1719_00:1:C
Inp_IOF ault 0@
Ref_ChanData Rack_1719_00_01_HART_Map_ChanData
Ref FUTable H_EUTable_Generic

Ref_DevinfoBuf Rack_1719_00_01_HART_Map_DevinfoBuf
Ref_DevinfoMSG  Rack_1719_00_01_HART_Map_DevinfaMSG
Ref_ModDiagBuf Rack_1719_00_01_HART_Map_ModDiagBuf

Ref_ModDiagMSG Rack_1718_00_01_HART_Map_ModDiagMSG

HART_ChanData (4.0c)
to PAX_HART_DEVICE
(5.10)
raP_Tec_HARTChanData_to_PAH
raF_Tec_HARTChanData... Rack_1719_00_01_HART_Wap_HARTCHZ [.
HART_ChanData Rack_1719_00_01_HART_Map_ChanData[1]
PAX_HART DEVICE  Rack_1719_00_01_HART_Map_HARTDevice2

The instrument logic has no PAH module.

Rack 1718_00_01_HART_Map_HARTDevice2TV.Ch.Data

Rack_1719_00_01.Sts_IOFaut
Rack_1718_00_01_HART_Map_HARTDevice2 TV.Ch.Fault

Rack_1719_00_01.5i&s_AnyChanUncertain
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Notes:
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Chapter ll'

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 (PAl) instruction. For more
information, see the PAI Control Strategy on page 151.

EtherNet/IP Module Configuration Considerations

Configuration
Type

Operand

Type

Description

PlantPAx control

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_FW3, for Promag 400 V01
raP_Dvc_EH_Promag400V02_Rev4, for Promag 400 V02
raP_Dvc_EH_Promagb3_FW1, for Promag 53
raP_Dvc_EH_Promass100_FWS3, for Promass 100)

raP_Dvc_EH_Promass300_500, for Promass 300 and Promass 500

raP_Dvc_EH_Promass83_FW2, for Promass 83

Instance of device required for proper operation of control
strategy.

Module raP_Dvc_EH_Sensor, for Liquiline CM44x sensors
Ref_Inp EH:xxx_:[1:0 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
Ref_EUTable RAC_CODE_DESCRIPTION[897] ggg';f‘l’é ﬁ?_%'ﬂfSgpagm“e"t'e‘r‘;"t%essen o
Ref_DiagTable | RAC_CODE_DESCRIPTION[317] ggg';ftlg Eﬁfg[ft”pcaergr'ﬁg{‘e";t{g codes
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
Ref_DiagTable |RAC_CODE_DESCRIPTION[99] ggg'celftlg reference g’é?ngé‘ﬂzgg codes
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
o for the meter's totalizers. Model-specific instructions gather and distribute

+ raP_Dve_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
The raP_Dve_EH_Flowmeter shows the data from the meter and accepts commands to control the
instruction "

totalizers.
One or more PAl instructions Provides a single analog value for display on the HMI. Has a faceplate for

setting alarm thresholds and displaying analog alarms.
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raP_Dvc_LgxModuleSts
FT__ModukSts
Inp_Reset
Inp_Parent_I0_OK
Inp_Parent_I0_AlmGate
Inp_AnyChanFault
Inp_AnyChanUncertain

Ref_Module
BusObj

Out_Reset
Out_Child_I0_OK
Out_Child_I0_AlmGate
Sts_|OFault
Sts_Connected
Sis_Inhibited
Sts_AnyChanUncertain
St Err

Sts_ModuleF ault
Sts_AnyChanFault|
Promag00_FW2
PhysBus(1]

oo oooeo oo

Ref_Inp
Ref Out
Ref Cfg

Ref MekerDala

raP_Dvc EH_Promag100_FV2

Promag100_Fi2

EnableOut
Promag100_FW2:11
Promag100_FW2:01
Promag100_PW2:C
FT_01_MeterData

| raP_Dve_LgxModuleSts
| FT_0_ModuleSts
] Inp_Reset
*| Inp_Parent_I0_0K
< inp_Parent_I0_AlmGate
<] Inp_AnyChanFault
*| Inp_AnyChanUncertain

Ref_Module
Bus0bj

raP_Dvc_EH_Promag100_FW2

Promag100_PAN2
EnableQut -
Ref Inp Promag100_Fy2:11
Ref Out Promag100_FWZ:01
Ref Cfg Promag100_FW2:C
FT_01_MeterData

Ref MekrData

Out_Reset

Out_Child_I0_0K

Out_Chid_I0_AlmGate [
Sts_IOFault [*
Sts_Connected -
Sts_Inkibited -
Sis_AnyChanUncertain [©

St Err

Sts_ModuleF autt -
Sis_AnyChenFault|

Fromagl00_FW2
PhysBus(1]

The flow of information through the blocks is:

1. Tointerface 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.

raP_Dvc_EH_Flowmeter
FT.01

Enableln

Ref MeterData
Ref_EUTable
Ref_DiagTable
Inp_Heartbeatdlert

FT_01_MeterData
_EH_EUTable
_EH_DiagTable_PromaX_x00
Val_Tot1

Val_Tot2

Val_Tot3

Val_MassFlow

Wal \bFlo
Val_CorrVolFiow
‘Val_Density
Wal_ReDensity

Val_Tenp

Val_Cond

Sts_eDiagCode
Sts_HeartbeatAlert
Sts_|OFault

Sts_DiagFail

Sts DiagOutOfSpec
Sts_DiagFuncCheck
Sts_DiagMaintReqd

PA|

FLOM
Inp_PvData
Inp_WodFautt
Inp_ChanFault
Inp_OutOfSpec
Inp_FuncCheck
Inp_WaintReqd
Inp_PvUnceriain
Inp_Reset

BusObj

Val
Wal_npPV|
Val RoC
Va| Dev
Out_Reset
Sts_Err|
Sts_HiHi
Sts_Hi
S&_La
Sts_Lolo
Sts_HiRoC
Sts_HiDev
Sts_LoDev
Sts_Fail

OpBus[1]

oo
0.0
00

raP_Dvc_EH_Heartbeat
FT_01_HB
Ref_SendMSG
Ref SendData
Ref ReaddSG
Ref_ReadData
Ref HeartbealSeq
Inp_nhibiSeq
Inp_IOFauit
Cfg_AccessCode

FT_01_HB_SendlSG
FT_01_HB_SendData
FT_01_HB_ReadliSG
FT_01_H5_ReadData

_EH_HeartbeatSeq_Promag100

‘Val_SeqStep
Val_VerifyProgress
Wal ReportD
Val_bSWOptions
“al_FWerson
Sts_Enabled
Sts_RdyStart
Sts_ResultPass
Sts_ResultFail
Sts_NewReport
Sts_SeqBusy
Sts_SeqDone
Sts_SegErr
Sts_SeqTimeout
Sts_Alert

i

=2
=]

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

FT_01
-1 Enableln
Ref_MeterData FT_01_MeterData
Ref EUTable _EH_EUTable
Ref Diagfable _EH DiagTable_PromaX_X00
Inp_Heartbeatajert Val_Tott [ H
Val Tot2 [

raP_Dve EH_Flowmster =

Val_Corr\biFloy
Val_Density |-
Val_Refensity [
Val_Temp [
val_Cond [
Sts_eDiagCode [
Sts_Heartbeatalert [
Sts_I0Fault [*
Sts_Dia gFail
Sts DiagOutOfSpec |7
Sts DiagFuncCheck |
Sts_DiaghlaintReqd |-

Al

FLO1

< inp_PvDats
*| inp_WodF ault

inp_ChanFault

| Inp_OutOfEpes

Inp_FuncCheck

¢ inp_MaintReqd

Inp_PvUncertan

| inp_Reset

BusObj

walf~
Val_npPV|[-
val Rec|-
Val Dev|"

Out_Reset

Sk_Err[-

Sts HiHi[*

Sts Hi

st_Lof:

Sts_Lolo

Sts_HiRoC[F
Sts_ HiDev[F

Sts_ LoDev|

Sts_Fail|-

OpBusl1]
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raP_Dve EH_Hsartbeat
FT_01_HB

Ref SendMSG
Ref_SendData
Ref ReadVSG
Ref ReadData
Ref_HeartbeatSeq

] Inp_inhibtSeq

Inp_IOFatit

Cig AcmssCode

FT_01_HB_SendiSG |
FT_01_HB_SendData
FT_01_HB_ReadMSG L.
FT_01_HB_ReadData

_EH_HeartbeatSeq_Promag100
Val SeqStep|.:
Val_VerifyProgress [
Val ReportiD >
Val_bSWOpfions | >

Vbl FWersion

Sts_Enabled |-
Sis_RdyStart[*
Sts_ResultPass [
Sts_ResuttFail |-
Sts_NewReport |-
Sis_SeqBusy |
Sis_Seqone [
S&_SeqErr[:

Sk SeqTimeout

Sts_ Alert [
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raP_Dvc_LgxhloduleSts
FT_01_ModukSts.
Inp_Reset
Inp_Parent_I0_OK
Inp_Parent_I0_AlmGate
Inp_AnyChanFault

Inp_AnyChanUncertain

Ref_Moduie
BusObj

Out_Reset
Out_Chid_10_OK
Out_Child_I0_AlmGate
Sis_IOFault
Sts_Connected
Sts_inhibited
Sts_AnyChanUncertain
ss_Err

Sts_ModuleF aul
Sts_AnyChanFault
Fromag!00_FW2
PhysBus]1]

raP_ Dve EH_Promag100_Fv2

Promag100_FW2

Ref_np
Ref_Out
Ref Cfg

Ref MetrDai

EnableOut
Promag100_FW2:11
Promag100_FW2:01
Promag100_FW2:C
FT_01_MeterData

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

raP_Dve_EH_Flowmeter
FT_01
Enablein
Ref MeterData FT_01_WeterData
Ref EUTable _EH_EUTable
Ref Diagiable _EH DiagTable_PromaX_X00
Inp_HeartbeatAlert Val Totl
Val_Tot?
Val_Tot3
Val_MassFlow
Val_VoF
Val_Corr\bIFlow
Val_Density
Val_ReDensty
Val_Temp
Val_Cond
Sts eDiagCode

Sts_HeartbeatAlert

Sts_IOFautt

Sts_Dia gFail

Sts DiagOutOfSpec
Sts DiagFuncCheck
Sts_DiaghlantReqd

pal
FI_01
Inp_PvData
Inp_ModFault
Inp_ChanFault
Inp_OutOfSpec
Inp_FuncCheck
Inp_MaintReqd
Inp_PvUncerahn
Inp_Reset

BusObj

Val|
Val_hpPV
Val RoC
Val Dev
Out_Reset
Sk_Err
Sts HiHI
Sts_Hi

St Lo
Sts_Lolo
Sts_HiRoC
Sts_HiDev
Sts_LoDev
Sts_Fail

OpBus{1]

00
0o
0o

raP_Dve_EH_Heartbeat
FT_D1_HB
Ref_SendMSG
Ref_SendData
Ref ReaddSG
Ref ReadData
Ref HeartbeatSeq

FT_01_HB_SendlSG
FT_01_HB_SendData
FT_01_HB_ReadliSG
FT_01_HB_ReadData

_EH_HeartbeatSeq_Promag100

Val SeqStep
Val_VerifyProgress
Val_ReportlD
Val_bSWOptions

Inp_inhibtSeq
Inp_IOF autt
Cfg_AccessCode

Val_FWWersibn
Sis Enabled
Sts_RdyStart
Sts_ResulftPass
ResultFail
Sts_NewReport
Sts_SeqBusy
Sts_Seqlone
Sts_SegErr
Sts_SegqTimeout
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

@ ¥ Channel Fault

Mass Flow Density
. 0.00 ks 0.00 kol
Wolume Flow Reference Density
. 0.00 mem 0.00-7-
Corrected Volume Flow Temperature
0.00 -+ 0.00 =

? ©
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raP_Dve_LgxModuleSts
FT_01_ModukSts
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_JOFautt
Sts_Connected
Sis_Inhibited
Sts_AnyChanUncertain
Sk Emr

Sts_ModuleF ault
Sts_AnyCharFault
Promag100_FW2
PhysBus(1]

raP_Dve_EH_Promag00_F2

Promag100_FW2

Ref_Inp
Ref Out
Ref Cfg

Ref MekrData

EnableQut
Promag100_FW2:11
Promag100_FW2:01
Promag100_FW2:C
FT_01_MeterData

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_Dve_EH_Flowmeter PAI - raP_Dve_EH_Heartbeat
FT.01 FLO1 FT_01_HB
0o
Enalein Inp_PVData valfs Ref_SendMSG FT_01_HB_SendWsSG | ..
Ref MeterData FT_01_MeterData Inp_ModFault veLipPvls Ref_SendData FT_01_HB_SendData
Ref EUTable _EH_EUTable Inp_ChanFault Val RoC " Ref ReadM5G FT_01_HB_ReadWSG
Ref DiagTable  _EH_DiagTabls_PromaX_X00 e Inp_OutOfSpec Val Dev ) Ref_ReadData FT_01_HB_ReadData
Inp_Heartbeatalert VLT mp_Functheck  Out Resetls Ref HeatbealSeq  _EH_HeartbeatSeg_Promag100 .
‘al_Tot2 0.0 Inp_MaintReqd S_Emr 0 Inp_InhibtSeq Val_SeqStep 0
vaLTe2 o o qne_pvuncertan st HiFif o | netoFaut ValerifyProgress &
Val_MassFlow 0 Inp_Reset Sts_Hi ) Cfg_ActessCode Wal ReportiD oo
Val_MoF low 0o Sis_Lo . Val_bSWOptions ‘E’
Val_CorrVoiFlow Sts_Lolo Val_FWWerson
Val_Density E E Sts_HiRoC E Sts_Enabled E
Val Reensity [ Sts e [ Sts RayStart |
20
Val_Temp e Sts_LoDev . Sts_ResultPass .
Val_Cond ) Sts_Faill Sts_ResultFail )
Sts_eDiagCode ) BusOb OpBus{1] Sts_NewReport .
Sts_HeartbeatAlert 1 q 0
Sts_IOFault Sts_SeqDone
~ 1 i 0
Sts_DiagFail p Sis_SegErr )
Sts_DisgOutOfSpec > Sks_SedTimeot o
Sts_DiagFuncCheck ) Ste_Mert
Sts_DiagMantRegd

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

¥T102_Dwec_HeartBeat - TagDescript - PV - EH EtherNet/IP HeartBeat

@ Clock Not Set

Sequence Done

Result Unknown

Report ID
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 CM444, 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.

198 Dve._L el 1o D B S _

AT_E5 W pdaeSe AT oF Lajee
Ll l4T FWEN
I DeTaks i

W D Toss  |neiing -

LpuireC M4 Fiv'l

Frrpbun

OpSi]

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

T106_Dwve - TagDescript - PV - EH EtherMet/IP Senso
ﬁ ¥ Module/Communication Fault

XT108 EH Sensor

p (] 0.00 =
-.ll‘_.
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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 Contrallers

v [ CL¥_BtherNetlP

Controller Fautt Handler
Power-Up Handler

Tasks
Mation Groups
Assets

~ 140 Corfiguration
B3 Backplane

w Fz Bthemet

fl Promass_100/4 ¥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.

HistarianMachineMName
HistorianMachine!D
FTVAppMame
HistarianPath
FTLDInterfaceNo

04 - Operations
Has_Redundant
Has_ChangeDetect
Has_TaskMonitor
Has_OO0AP
Has_HART
Has_EventLogging
Cfg_IncludeSystem Tag

05 - Alarm Configuration

AlamClass
Cfg_HasMajorFaultAlm
Cfg_Has TaskMonAlm

05.03 - Major Fault Alarm

MajorFaultAlarmCommand
Cfg_MajorFaultAck Reqd
Cfg_MajorFault ResetReqd
Cfg_MajorFault Severity

Cfg_MajorFault MaxShelf Duration
Cfg_MajorFault AlarmGroup
(Cfg_MajorFault Shelve Duration
Cfg_MajorFault Alarm Setoperations
Cfg_MajorFault Alarm Setrollupcount
Cfg_MajorFault Deadband

Cfn MainrFaukOf Nelaw

Name: CLX_EtherNetIP
Description: | Description
Catalog Number: Process_Controller (4.0} - Published
Solution: (RA-LIB) Process 5
Parameters
o= 2l | by | =
v 01 - Controller
Local
Slat 0
Size 17
Software Revision 36
ProcessorType 1756-L85EP
PlantP Ax TaskingModel_Enabled False
v 02 - HMI
Area Fhrea::
Path [shorteut]
Has_isPositioned False
AreaPath /hrea::[shortout]
AreaPathME [shortcut]
v 03 - Historian

Application/Area:RSLinx Enterprise: [shortcut]
1

False
False
True
False
False
False
True

True
True

True
False
1000
430
0
True
True
0.0
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_1004
Description: |E=H EtherNet/IP Promass 100

Catalog Number: Promass_100/4 (2.0) - Published

Selution: (RA-LIB) Process 5
Parameters
=4l B F
v Module Configuration
ChassisName XT100
Addrezs 152.168.10
RPI 200
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.

Catalog Number:

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: | Deseription

PAl (4.0) - Published

92

Selution: (RA-LIB) Process 5 Task: | Mormal ~ | Program: | Mom

Parameters  Eyents

=B R

v 00 - Selection
ACM_Type PAl(Single_channel)
ACM_Usedin None
10_Signal_Type EH_EtherMetIP
Use_FTIS False

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

~ 00.01.01-Data - EH
Label_EH_FT XT100 EH Fowmeter
Label_EH_Dvec XT100 EH Device
Label_EH_HB XT100 EH Heartbeat
EH_Dwec_EU a's
URL_EH_FT n‘a
URL_EH_Dwve n/a
URL_EH_HB nfa

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_EtherNet|PModule XT100_Promass_1004

~ 03.00.01 - IO Configuration EH Aowmeter
Ffn FT Haohlaraiiki Faloa
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a. Configure these parameters.

ACM Parameter
Task Program

Description
Assign a Task and Program for the PAI contraol 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
URLEH_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)

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

EH Flowmeter config: Has more URL

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

EH Heartbeat config: Has more URL

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

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

EH Heartbeat config: Device access code

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

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

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

Cfg_FT_HasMoreObj

Cfg_FT_Has_More_URL

Cfg_FT_CnfrmReqd

Cfg_HB_Has_More_URL

Cfg_HB_HasMore0bj

Cfg_HB_CnfrmReqd

Cfg_AccessCode

Cfg_StepTime

Cfg_SeqTimeout

Cfg_sCustomer
Cfg_sLocation

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

Class View.
Name: HWBus_Org
Description: | Description

Catalog Number: Hardware_Bus (4.0) - Published

Solution: (RA-LIB) Process 5

Task: | System

Parameters Bus  View_Assignment

=48R =
v 00.00-Org

HWOrgViewSize
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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_CrgView
View_Area Areall
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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94

raP_Dvc_EH_Promass 100_FW3

XT100_FT

EnableCut
Ref_Inp XKT100_Promass_1004H
Ref Out XT100_Fromass_1004:01
Ref_Cfy KT100_Promass_100AC

Ref_MeterData XT100_MeterData

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_XT100_Promass_100A

Description: |Thi5 instruction checks the 10 connection status of the giver

Catalog Number: Hardware_Module_Status (4.0 ) - Published

Solution: {RA-LIB) Process 5

Parameters

==l
v 00.01 - Data - Common

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

v 01 - Options
Module XT100_Promass_100A
Bus_Instance HWBus_Org.Bus.Cmd_1

The Class View contains these objects:

Cezsvien < I

Controllers

» [=] Promass_100/A (20)
XT100_Promass_1004
[Z] Task (1.0)

~ | Hardware_Module_Status (4.0
o HWMS_XT100_Promass_ 1004
L% d PAl (4.0)
wo AT100
~ [=] Hardware_Bus (4.0}
HWBus_Ong

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

raP_Dvc_EH_Flowmeter

XT100_Dvc
! Enableln
Ref MekrData XT100_MeterData
raP_Dvc_EH Heartbeat _
Ref EUTable _EP_EUTable EH
XT100_Dve_Heartbeat ] Ref Diagrable  _EP_DiagTable_Promassi00 .
Ref_SendMSG XT100_Dvc_HB_SendNSG Inp_Heartbeatalert valTott o
Ref_SendData XT100_Dvc_HB_SendData Val_Tot2 0o
Ref_ReadMSG XT100_Dvc_HB_ReadMSG Wal_Tot3
Ref ReadData XT100_Dvc_HB_ReadData Val_MassFow Lo
Ref_HeartbeatSeq _EH_Dve_HBSeq_Promass100 N Val_VoF bw EE
Inp_InhibitSeq Val SegStep o Val CorivolFow 0o
Inp_IOFault Val_VerifyProgress . Val Density 0o
Cly_hcozssCade Val:; :;f::::: 2#0000_0000_0000_000 \'ﬂLR:E;"x 200
0 0.0 PAI
Val_FWWersibn o al_Cond u
Sts_Enabled . Sts_eDiagCode i | X0
Sts_RdyStart . Sts_Heartbeatdlert |- | Inp_PVData
Sts_ResultPass Sts_lOFaultt Inp_ModFault
Sts_ResultFail v Sts_Dia dFail ! Inp_ChanFaut
Sts_NewReport E Sts_DagOutOfSpec E Inp_OutOfSpec
Sts_SegBusy o Sts_DagFuncCheck o Inp_FuncCheck
Sts_SeqDone . Sts_DiaghaintRegd Inp_MaintReqd
Sts_SeqErr Inp_PVUncertain
Sts_SegTimeout ! Inp_HiHiGate
Sts_Alert ! Inp_HiGae
Inp_LoGate
Inp_LoLoGate
Inp_HiRoCGate
Inp_HiDevGate
Inp_LoDevGate
Inp_OoRGate
Inp_Reset
BusObj
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Val_lnpPv/
Val_RoC
Val_Dev
Out_Reset
Sts_Er
Sts_HiHi
Sts_Hi
Sts_Lo
Sts_Lolo
Stg_HiRoC
Sts_HiDev
Sts_LoDev

Sts_Fail

500
500
0.0
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Integrate an EtherNet/IP In this example, the ACM project contains:

E+H Sensor Device

«  ControlLogix Process controller
« Liquiline CM44x sensor

Centroller Preview o x

A4 Controllers

v [@ CL¥_EtherNet/P
Controller Fault Handler
Power-Up Handler
Tasks
Motion Groups
Azsets

v 1/0 Configuration
B3 Backplane
v Z Bthemet
ﬂ Liquiline_CM44x/A XT200_Liquiline_CM4dxA

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

Name: CLX_EtherMetIP

Description: | Description

Catalog Number: Process_Controller (4.0) - Published
Solution: (RA-LIB) Process 5
Parameters

=4l |ER |2
v 01 - Controller

Local
Slat 0
Size 17
SoftwareRevision 36
ProcessorType 1756-L85EP
PlantPAxTaskingModel_Enabled  False
v 02-HMI
Area /Mrea
Path [shortout]
Has_isPosttioned False
AreaPath /Area::[shortout]
AreaPathME [shortcut]
~ 03 - Historian
HistorianMachineMName
HistorianMachine|D
FTVAppName
HistorianPath Application/Area:RSLinx Enterprize:[shortout]
FTLDInterfaceMNo 1
v M4 - Operations
Has_Redundant False
Has_ChangeDetect Falze
Has_TaskMonitar True
Has_OOQAFP Falze
Has_HART False
Has_EventLogging Falze
Cfg_IncludeSystemTag True
+ 05 - Alarm Configuration
AlarmClass 0
Cfg_HasMajorFault Alm True
Cfg_HasTaskMonAlm True
v 05.03 - Major Fault Alarm
MajorFault AlarmCommand
Cfg_MajorFaultAck Reqd True
Cfg_MajorFault Reset Regd False
Cfg_MajorFault Severity 1000
Cfg_MajorFaultMaxShelfDuration 480
Cfa_MajorFaultAlamGroup

Cfg_MajorFault Shelve Duration 1]
Cfg_MajorFaultlarmSetoperations  True
Cfg_MajorFault AlarmSetrollupcourt  True
Cfg_MajorFault Deadband 0.0
Cfn MainrFa b Nelaw n
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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.

MName:
Description:

Catalog Number-

XT200_Liquiline_CM44xA

[E+H EtherNet/IP Liquiline_CMddx

Liquiline_CM44x/A  {2.0) - Published

Solution: (RA-LIB) Process 5
Parameters
=]
v Module Configuration
ChassisName KT200
Address 152.168.1.0
RPI 100.0

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

Catalog Number:

FAl (4.0) - Published

Solution:

(RA-LIB) Process 5 Task:

Mormal

£

Program:

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: XT200
Description: | Description

MormalPr

Parameters  Events

Ed|E e

w D0 - Selection
ACM_Type
ACM_Usedin
10_Signal_Type
Use_FTIS

v 00.01 - Data - Common
Area
Instruction
Label
Library
Library_EH
Has_More_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)
Naone
EH_EtherMNetIP
False

Areall
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 - 1O Configuration

Ref_EtherMNet|PModule KT200_Liquiline_CM44xA
03.00.00 - 10 Configuration EH Sensor

Cfg_Chan

Cfg_PVinpMum
Cfg_SVinpMum
Cfa TWinpMum

Cfg_UseDvcEUText False
(Cfg_Sensor_HasMoreObj False
(Cfg_Sensor_Has_More_URL Falze

== -
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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

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 (PAI 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_HasMoreQbj

EH Sensor canfig: 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=1to 8

Cfg_PVinpNum

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

Cfg_SVInpNum

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

Cfg-_TVinpNum

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

Cfg_FVIinpNum

EH Sensor config: Assigned analog input in CM44x to use for FV.
Valid =1to0 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 HMI
Cfg_sSVEU EH Sensor config: Engineering units for SV display on HMI
Cfg_sTVEU EH Sensor config: Engineering units for TV display on HM|
4. From the Process library > Organization > Bus folder, add a Hardware_Bus object to the
Class View.
MName: HWBus_Org
Description: | Description

Catalog Number:

Solution:

(RA-LIB) Process 5

Hardware_Bus (4.0) - Published

Task: | System

Parameters Bus

224l |E= | =
v 00.00-0Org

View_Assignment

HWOrg\igwSize 4

» 00.01 - Org Scan Data - Common
Scan_Library raP-5_20
Scan_lnstruction raP_Opr_OrgScan
Scan_Label HWOrgScan
Scan_frea Areall

v 00.02 - Org View Data - Common
View_Librany raP-5_20
View_Instruction raP_Opr_OrgView
View_frea Areall
View_Label HWOrgScan
View_Area_01 Areall
View_Label_01 OrgView
View_frea_02 Areall
View_Label_02 OrgView
View_Area_03 Areall
View_Label_03 OrgView
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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.

MName: HWMS_XT200_Liquiline_CM4dxA
Description: |Thi5 instruction checks the 1/0 connection status of the giver
Catalog Number- Hardware_Module_Status  {4.0) - Published
Solution: {RA-LIB) Process 5
Parameters

w4 EeE
 00.01 - Data - Common

Area Arealll
Instruction raP_Dvc_LgxModuleSts
Label Module Status
Library raP-5_20
~ 01 -Options
Module ¥T200_Liquiline_CM4deh,
Bus_Instance HWBus_Org.Bus Cmd_1

The Class View contrains these objects:

v Controllers

Program (1.0)
Promass_100/A4 (20)
: XT100_Promass_100A
Task (1.0}
Hardware_Module_Status (4.0}

HWMS_XT100_Promass_100A
v [Z PAI (4D)

b XT‘I[H}

v |4 Hardware_Bus (4.0)
HWBus_Crg

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

raP Dwvc_EH_Sensor

XT200_Dvc
Ref_np XT200_Liquiline_CHM4&4x4:1 i}_f
Ref EUTable _EP_EUTable_EH
Ref Diaglable _EP_DiagTable_LiguilineCM44x
_Liag _EF_Lhiag _Liqu L 0.0 PAl
Sts_PWUncertain ‘ XT200
_ste_waad ! e Inp_PvData Val ot
Sts_IOFault ! e Inp_NModFault Val_npPV =t
Sts_Dia gFail ! ! Inp_ChanFault Wal RoC o
Stz DiagOutOfSpec E E Inp_OutOfSpec Val Dev B[.:G
Stz DiagFuncCheck . . Inp_FuncCheck Cut_Reset 0
Stz_DiagMaintReqd Inp_MaintReqd Sts Err
’ Inp_PVUncertan Sts HiHi !
! Inp_HiHiGate Stz Hi !
:II Inp_HiGate Sk _Lo E
| Inp_LoGate Stz Lolo 0
Inp_LoloGate Sts_HiRoC
! Inp_HiRoCGate Sts_HiDev !
! Inp_HiDevGate Stz loDev !
:: Inp_LoDevGate St= Fail ’
0 Inp_OoRGate
Inp_Re=zet
BusObj o
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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_Dvec_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.

0

XT104_FF_Link11.Connection Faulted

raP_Dvc_AP_FFLink

XT104_Dvc pal
Inp_PVData FFLink_XT104 Inp PVData
Inp_PVStatusDa FFLink_XT104_Inp_PvStatusData XT104 200
Inp_LiveData FFLik_XT104_Inp_LiveData Inp_PVData valb oo
Val_Pv 0 Inp_ModFault Val_InpPy 5 0
Sts_PVBad P Inp_ChanF ault Val_RoCP> '
Sts_PVUncertain 0 Inp_PVUncertain Val_Dev 0
Sts_PVGood 0 Inp_HiHiGate Cut_Reset 0
Sts_PVGoodCascade 0 Inp_HiGate E e g
S !m_red 0 :np_-c te 0
( e (
: :
Inp_Hi 0
Inp_LoDev Gate 0
Inp_OoRGate 0
Inp_Reset 0
BusObj 0
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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.

raP_Dwvc_ AP PALlink

XT105_Dwe
Inp_PVWData

X¥T105_PA Link1.ConnedionFauted

PALINK_XT105_Inp_PVData

Inp_PWStausData PALInk_XT105_Inp_PVStatusData

Inp_LiveData
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PALink_X¥T105_Inp_LiveData
val_PV
Sts_PVvBad

Sts PWVUncerain
Sts_ PVGood
Sts_PWMotLimited

=]
DDDDDDDD

P4
XT105
Inp_PYWData al
Inp_ModFault Val_lnpPyv
Inp_ChanFault Val RoC
Inp_PYUncertan Val_Dew
Inp_HiHi Gate Out_Reset
Inp_HiGate Sts_Err
Inp_LoGate Stz HiHi
Inp_LoloGate Sts_Hi
Inp_HiRoC Gate Sts_ Lo
Inp_HiDevGate Sts_Lolo
Inp_LoDevGate Sts_HIRoC
Inp_OoRGate Sts HiDew
Inp_Reset Sts_LoDew
Sts_Fail
BusOh W]

[=F=NTN2
oo

COoOoOoOOoOoOOoOoOOoO
DDDD
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Integrate a FOUNDATION
Fieldbus Device

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

| Controller Preview
» Controllers
v [fa CLX_BherNetIP

Power-Up Hander
Tasks
Motion Groups
Azsets
" /D Corfiguration
» i Backplane
v & Bhemet

Controller Faul Hander

i 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: 1Descﬁonn
Catalog Number-: Process_Controller (4.0) - Published
Solution: (RA-LIB) Process 5
Parameters
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]
v 03 - Historian
HistorianMachineName
HistorianMachinelD
FTVAppName
HistorianPath Application/Area:RSLinx Enterprise:[shortcut]
FTLDInterfaceNo 1
v M - Operations
Has_Redundant False
Has_ChangeDetect False
Has_TaskMonitor True
Has_OOAP False
Has_HART False
Has_EventLogging False
Cfg_IncludeSystemTag True
v 05 - Alarm Configuration
AlamClass 0
Cfg_HasMajorFault Alm True
Cfg_HasTaskMonAlm True
v 05.03 - Major Fault Alarm
MajorFault AlarmCommand
Cfg_MajorFault AckReqd True
Cfg_MajorFaultResetReqd False
Cfg_MajorFaultSeverty 1000
Cfg_MajorFaultMaxShelf Duration 480
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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: ‘Aparian Foundation Fieldbus Link A-FFL/B
Catalog Number: FF_Link/B (2.0) - Published
Solution: (RA-LIB) Process 5
Parameters
il B 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.

Mame: XT300

Description: | Description

Catalog Number- PAl (4.0) - Published

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

Parameters  Events

=4l Ele | E
w 00 - Selection

ACM_Type PAl{Single_channel)
ACM_Usedin Mone
10_Signal _Type FF
Use_FTIS False
v 00.01 - Data - Common
Area Arealll
Instruction PAl
Label KT300
Library raP-5_20
Library_FFPA raP-5_20
Has_More_URL
URL n/a
v 00.01.02 - Data - FF
Label_FF KT300 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 KT300_FF_Link
 03.00.03 - 10 Configuration FF
Cfg_FF_HasMareObj Falze
» D4 - Alamm Configuration
» 06 - HMI Cenfiguration
» 06.01 - HMI 2nd Language
> 08 - Field Device
» Historian Configuration
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Chapter 5 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 FF

Label_FF Label for Fieldbus device

FF_EU Fieldbus engineering units

URLFF Help URL for Fieldbus

Ref_FF_Module

Connect to the FF device (PAI 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.

MName:
Description:
Catalog Number:

Solution:

HWBus_Org

| Description

Hardware_Bus ({4.0) - Published

{RA-LIB) Process &

Task: | System

Parameters  Bus

View_Assignment

224l |[ES | =

v 00.00 - Org
HWOrgViewSize 4

v 00.01 - Ong Scan Data - Common
Scan_Library raP-5_20
Secan_Instruction raP_Opr_OrgScan
Scan_Label HWOrgScan
Scan_Area Areall

v 00.02 - Org View Data - Common
View_Librany raP-5_20
View_Instruction raP_Qpr_OrgView
View_Area Areall
iew_Label HWOrgScan
View_frea_01 Areall
View_Label_01 Org\iew
View_frea_02 Areall
View_Label_02 Orgliew
View_Area_03 Areall
View_Label_03 Orgliew

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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Chapter 5 FOUNDATION Fieldbus and Profibus PA Integration
b. Assign a unique Bus_Instance on the Hardware_Bus.
Name: HWMS_XT300_FF_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
wil|E e a
v 00.01 - Data - Common
Area Area01
Instruction raP_Dvec_LgxModuleSts
Label Module Status
Library raP-5_20
v 01 - Options
Module XT300_FF_Link
Bus_lnstance HWBus_Org.Bus.Cmd_1
Generate the controller ACD file.
XT300_FF_Link!1.ConnedtionFaulted
raP_Dvc AP FFLirk =
XT300_Dvc
. PAl [
Inp_P\Data FFLink_XT300 Inp_PVData
Inp_PVStatusData  FFLink_XT300_lnp_PVStatusData XT300
0.425768427 500
Inp_Livelata FF Link_XT300_Inp_LiveData 00 h Inp_PVData Wal .
Val PV u ; Inp_ModFautt Val InpPV huu.
Sts_PvBad 0 0 Inp_ChanFautt Val RoC l]lﬂ
Stz PvUncertan 0 ; Inp_PUncertain Wal Dev l]
Stz P\VGood 3 | Inp_HiHiGate Out_Reset p
Sis_PVGoodCascade 2 | Inp_HiGae Sts_Em p
Sts_P\MNotLimited 0 ’ Inp_LoGate Ste_HiHi 0
St PVLow Limited 0 ; Inp_LolLoGate Sts Hi 0
Sts_PVHighLimited 0 ; Inp_HiRoCGate Sis Lo 0
Sts_PvConstant | Inp_HiDevGate Sis Lolo p
| Inp_LoDevGate Sis HiRoC p
0 Inp_OoRGate Sts_HiDev 0
Inp_Reset Sts_LoDev 0
Sts_Fail
BusObj o
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Chapter 5 FOUNDATION Fieldbus and Profibus PA Integration

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

b Controllers
v [ CLX_PA
Controller Fault Handler
Power-Up Handler
Tasks
Motion Groups
Aszets
v 140 Configuration
B Backplane
v £x Bthemet
ﬂ A-PAL/B XT4A00_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: CL¥_PA
Description: [ Description
Catalog Number: Process_Controller (4.0} - Published
Solution: (RA-LIB) Process 5
Parameters
=4l |E S| =
v 01 - Controller
ChassisName Local
Slot 0
Size 17
SoftwareRevision 36
ProcessorType 1756-L85EP
PlantP AxTaskingModel_Enabled  False
v 02 - HMI
Area FAreat
Path [shortcut]
Has_isPosttioned False
AreaPath /hrea::[shortcut]
AreaPathME [shortout]
w03 - Historian
HistorianMachineName:
HistorianMachinelD
FTVAppName
HistorianPath Application/Area:R5Lin« Enterprise:[shortcut]
FTLDInterfaceMo 1
» 04 - Operations
Has_Redundant False
Has_ChangeDetect False
Has_Task Monitor True
Has_OOAP False
Has_HART False
Has_EventLogging False
Cfg_IncludeSystemTag True
v 05 - Alarm Configuration
AlamClass 0
Cfg_HasMajorFauttAlm True
(Cfg_HasTaskMonAlm True
w 05.03 - Major Fault Alarm
MajorFautt AlamCommand
Cfg_MajorFault Ack Reqd True
Cfg_MajorFault ResetReqd False
Cfg_MajorFault Severity 1000
Cfg_MajorFault MaxShelff Duration 480
Cfg_MajorFault AlamGroup
Cfg_MajorFault Shelve Duration 0
MEm MaimeDm b M C s m i mim i T am
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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.

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: KT400_PA_Link

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

Catalog Number: PA_Link/B (2.0) - Published

Solution: (RA-LIB) Process 5
Parameters
=B R
v  Medule Configuration
ChassisName XT400
Address 152.168.1.0
RPI 50.0

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
populated. For example, if the Ref_PA_Module has been filled in yet
in the PAl instance.

MName: XT400
Description: | Description

Catalog Number-

Solution:

PAl (4.0} - Published

(RA-LIB) Process 5 Task: | Nomal

~ | Program: | NomalProgram

Parameters  Events

00.02 - Data - General
02 - Device Configuration

~ 03.00 - 10 Configuration
Ref_PA_Module

~ 03.00.04 - IO Configuration PA
Cfg_PA_HasMoreObj False
04 - Alarm Configuration
06 - HMI Configuration
06.01 - HMI 2nd Language

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

2= 4@ S|

~ D0 - Selection
ACM_Type PAl(Single_channel)
ACM_Usedin Mone
10_Signal_Type PA
Use_FTIS Falze

v 00.01 - Data - Common
Area Areall
Instruction PAI
Label XT400
Library raP-5_20
Library_FFPA raP-5_20
Has_More_URL
URL n/a

v 00.01.03 - Data - PA
Label _PA XT400 PA
FA_EU %
URL_PA n/a

XTADD_PA_Link
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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 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 (PAI name should be in PA device name)
Cfg_PA_HasMoreObj ﬁgvﬁgggg: = Tells HMI an object with more information is available, enable

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

Class View.
MName: HWBus_Org
Description: | Diescription
Catalog Number: Hardware_Bus (4.0) - Published
Solution: (RA-LIB) Process 5

Task: | System

Parameters Bus  View_Assignment
=4l |2 R =2

v 00.00 - Org
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_Librany raP-5_20
View_Instruction raP_Opr_OrgView
View_Area Areall
View_Label HWOrgScan
View_frea_01 Areall
View_Label_01 OrgView
View_frea_02 Areall
View_Label_02 OrgView
View_Area_03 Areall
View_Label_03 OrgView

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 unique Bus_Instance on the Hardware_Bus.

MName: HWMS_XT400_PA_Link
Description: |This instruction checks the 1/0 connection status of the givel
Catalog Number: Hardware_Module_Status  {4.0) - Published
Solution: {RA-LIB) Process 5
Parameters

| Ell=
v 00.01 - Data - Common

Area Arealll
Instruction raP_Dwve_LgxMaduleSts
Label Module Status
Library raP-5_20

~ 01 - Options
Module XT400_PA_Link
Bus_lnstance HWBus_Org.Bus.Cmd_1
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6. Generate the controller ACD file.

0
| XT400_PA_LinkH ConnedtionFautted [ — —

raP_Dvc_AP_PALink L] :
XT400_Dvc | -~ =
Inp_PWData PALink_XT400_Inp_P\Data |
Inp_PvStatusData  PALink_XT400_Inp_PWStatusData L oworenr KT400
Inp_LiveData PALink_XT400_Inp_LiveData Inp_PVData Wal [
Wal_ PV oo I ! - Inp_ModFault Val_lnpPW [
Stz PvWBad :}—D _———— —U—E Inp_ChanFault Val_RoC [
Sts_PWUncertain 3—2 —_——— Y — — —1D—E Inp_P\Uncertain Val_Dev [
Stz PWGood [+ 0 ] % Inp_HiHiGate Out_Reszet [
Sts_PWNotLimited [+ <l Inp_HiGde Sts_Em [
Sts PVLowLimited [+ 0 ! | Inp_LoGate Sts_Hibi [
Sts PVHighLimited [ ! ! 2 Inp_LoLoGate Sts_Hi [
Sts_PWConstant [© 0 1 | Inp_HiRoCGate Sts_Lo [
’ | Inp_HiDevGate Sts Lolo [
2| Inp_LoDevGate Sts_HiRoC [
! | Inp_OoRGate Sts_HiDev [
’ | Inp_Reset Sts_LoDev [
Sts_Fail [~
BusObj 0
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Chapter 6

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 controller
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:

« araC_LgxFault program (with raC_Opr_LgxFIt 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 5 raC_LgxFault
<7 Parameters and Local Tags
@ MainRoutine
raC_Opr_LgxFault
b Power-Up Handler
4 Tasks
4 (© Fast (100 ms)
b L FastProgram
b L raP_EventQUnload
b (® Normal (250 ms)
b ® Slow (500 ms)
4 (® System (1000 ms)
b L SystemProgram
4 5 GlobalFunctions
<’ Parameters and Local Tags
@ MainRoutine
DateTimeFunctions

MajorFault
Status

-
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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 &, code 20, major
faults.

Controller Fault Handler Program: MainRoutine Routine

o= raC_Opr_LgxFaull

Controller Fault Handler Program: raC_Opr_LgxFault Routine

coP CoP

Program Sowce _MagprFaulRecord TimeLow Source _MajpeF sitRecord Typs
o THS Dest Sta_Majorf aut Tme Oent Sta_Majprfaul Type
& inme  MajprFautRecord 1 engt %
Des! _MajorfautRecond TmeLow
-10E51570m
Sts_Fauted Out_Unprfact
&4 _MajorFsutRecond Type
el
0
HEQ
Source & _MsjprFautfRecord Code
0.
]
Out_MajorFaut  Out_MajorFaul ONS ADD cop cop coe coe
N & A Val_MaprF sulf ventCoust Source Sts_MajiFauliitory(s] Source Sts_Majorf sultistony{7] Source Sts_MaprFaulitony(s) Source Sts_MaprFauthissory(s]
. Dest  Sis_MaprFauttistory(o] ol Sts_MajorFautHistonds) Dos!  Sts_MaprFautHiston(T) Dest  Sts_MajorfactHistoryl6]
1 engh 1 g 1 Leegh 1 g 1
et Val_UsjorF autEventCount
2w
CoP o con cor coP coP
« Sts_MajprFauliistonyd) wrce Sts_MajorF autHistory(3) Source Sta_Maprfscthistory(2] Sowrce Sts_MapeFauthstory(l] Sowice Sts_MajrFsuttistory(] Source St8_Maprfaul
est  Sts_Maprrauttistony{s) Dest  Sts_Maprfauthistory(4] Dest  Sts_Maprfauthintony (3] Dest  Sts_Majorf autHistory(Z] Des!  Sts_MapeFauttistory(1] Dest Sta_MapeFaulistory(o]
A i 3 s i 3 4 s
Cig_AutoClear L FLL
Seurce L] Soufce (] Program
Dest _MapeFautiecord Dest Sts_MajrFauk . ™S
el 1 engt 1 Name MAJORFAULTRECORD
c _MajorFautRecond Trmelow

-10385515T0 &
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GlobalFunctions Program: MajorFault Routine

Cma_ClearMajorf sultistony

waC_LgxFast Out_UajorFaul
Tmer Ststus_ONS_Reset = ' om
5000 e =
m S000 e
Stabus_ONS_Reset ON VaC_LgoF aul Out_MajprF aul_ONS
(= 3 U

TON
Temer States_OUT_Reset = =
Presel 3060 e -

VaC_LgpaFaut Sts_Fouted VaC_LgxFaut Sts_Fauted

taut actve faut active
val_LoxFaut Out Maporfaul  Ststus OUT ResetDN  vaC_LgxFaut Dul_Maprfaul Qalarms ControberMapeFsut Acked  waC_LgxFaut Out_Waprfaut
(=

il Bcie:

aC_LgxFaut Out_MajerFaut (=1} FLL s@E
Dest \aC_LgxFaut Val_WajorFactEventCount Scurce (] Source \aC_LgxFaut Sts_MajorF aubfiistory
2. Desl VaC_LgaF auk Sts_MajorFaul e
it 1 ]
" _SizelFH
10e

Cemd_ClearMajorf aultistory

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 7

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.

C€C100_CV1

CC100_CV2 Control variable routines.
CC100_CV3

4 L C5CC
< Parameters and Local Tags
® MainRoutine
Bg cC100
Bg €C100_CV1
g ccio0.cv2
8g cc100_0V3

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

Routine Description

ccion Coordinated Control instruction with HART input in the CC101 routine.
ccioevt

CC101_Cv2 Control variable routines.
CC101_CV3

4 b CS_CC_HART
<7 Parameters and Local Tags
B MainRoutine
by ccim
g ccro1_cv1
Bg cC101_CV2
g CC101_CV3
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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_Cv2 Control variable routines.

CC102_CV3

4 L C5_CC_EtherMetlP
<7 Parameters and Local Tags
MainRoutine

Bg cc102

Oy cCio2_cvi

Oy cCio2_Cv2

Bg Cc102_cva

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 L CS_CCFF

4 =llogic and Tags
< Parameters and Local Tags
& MainRoutine
83 CC103
fo CC103_CV1
i3 CC103_CV2
{0 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.
CC104_CV1
CC104_CV2 Control variable routines.
CC104_CV3
4 L CS_CCPA

4 I Logic and Tags
< Parameters and Local Tags
o MainRoutine
&0 CC104
By CC104_CV1
B0 CC104_CV2
fo CC104_CV3
Interlocks
PALinkMap

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

CC100_PV_Inp_PV

CC100_PV_inp_ModFt
CC100_PV_inp_ChFHt

CC100_PV_Inp_Uncertain

Pay

CC100_PV

Inp_P\/Data
Inp_SmartDwveSts
Inp_SmartDvcDiagavaiable

]

O 2 s s s s s oa s oo olole o ol
=

Inp_ModFaut Ll CC100_CV1.5_IOFaut
Inp_ChanFault CC100_CW2.Sk_I0Faut
Inp_OutOfSpec CC100_CW3.5k_IOFaut
Inp_FuncCheck

Inp_PWUncertain

Inp_HiHiGate

Inp_HiGate

cccceocooooalee g

Cfg_InpRawhin
Cfg_InpRawhax

" Cig_PVEUMD
"4 Cfo_PVEUMax

BusObj 1]

PAl Input References

See CS_PAI Sheet on page 148 for details.
«  Substitute CC100 for XT101

o =2 o
o o o

CV3Prog CW1Manual

CWZManual

3Manual

0 0 o0 o0 o oo oo oo

= T S T e e
= = = o

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 |72 by quality s flagged as Bad
Input References to CC
Parameter Description

CC_100_CV1.Sts_IOFault

Control variable 1fault input

« If CVIEU controls an analog output, then CV1Fault will normally come from the
analog output's fault status.

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

CC_100_CV2.Sts_I0Fault

Control variable 2 fault input

« |f CV2EU controls an analog output, then CV2Fault will normally come from the
analog output's fault status.

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

CC_100_CV3.Sts_I0Fault

Control variable 3 fault input

« |f CV3EU controls an analog output, then CV3Fault will normally come from the
analog output's fault status.

« |f CV3Faultis 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 21.

CC Configuration Considerations

Operand |Type

Description

CC tag COORDINATED_CONTROL

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

PAJ
CC101_PV
40 40 4.0
CC101_PV_Inp_Pv Inp_P\Data “al -
CC101_PV_Dvc_Stz_eHARTDiagCode1 ! ! Inp_SmartDvcSis Val_InpPv 0
CC101_PV_DwclSte DiagnosicActve g ! Inp_SmartDvcDiagivaiable “al RoC oo
CC1M_PV_Inp_ModFit E E Inp_ModFaut \al_Dev cc.c CC101_CV1.Sts_IOFaut
CC101_PV_Inp_ChFtt a . Inp_ChanFault Out_Reset . CC101_CV2 Sts_IOFaut
CCAM_PV_Dvc_Sts CurrentSaturated Inp_OutOfSpec Sts_PVBad CC101_CV3.Sts_IOFaut
CC101_PV_Dwvc Sts CumentFixed ! ! Inp_FuncCheck Sts_eMotifyall !
Ci04_PV_hp_Uncertain ! ! Inp_PVUncertain Sts_Err !
: Inp_HiHiGate Sts_HiHi E
A . Inp_HiGate Sts_Hi 2
Inp_LoGate Sts_Lo
CC101_PV_Dve ! Inp_LolLoGate St Lolo v
Val_HARTPY oo ! Inp_HiRoCGate Sts HiRoC !
al_ HARTSW EE 1 Inp_HiDevGate Sts HiDev E
Val_HARTTY 00 ’ Inp_LoDevGate Stz_LoDev .
Wal HARTOY Inp_OoRGate Sts_Fail
Wal_HARTLoopCurrent E}.G ‘G Inp_Resst
\al_lnpRawMinFromHART :.c :'c Cfa_InpRawMin
Val_InpRawMaxFromHART ;GGG CEE Cfg_InpRawhax
Wal_PVEUMinFromHART 1000 1000 Cfg_PVEUMR
Val_PWEUMaxFromHART Cfg_PVEUMax
Sts_eHARTDiagCode1 c1 CC101_PV_Dvc_Sts_eHARTDiagCode1 BLeOb] 0
Sts_CurrentSaturated CC10M_PV_DwvciStsE CurrentSaturated
Sts CumentFixed ! CCA0_PV_Dvc Sts CumentFixed
Sts_DiagnosticAdive E CC101_PV_Dvt-Sfs DiagnosticActve
SrcQl 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 149.
» Substitute CC101 for XT100

For more information, see HART Integration on page 61.
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Chapter 7 Coordinated Control (CC) Control Strategies

CS_CC_EtherNetIP Sheet

raP_Dvc_FH_Promass100_FW3

CC102_PV_FT
EnableOut !
Ref_Inp CC102_PV_Promass_1004:11
Ref_Out CC102_PY_Promass_1004:01
Ref_Cfg CC102_PV_Promass_1004C
Ref Meteata CCA0Z_PV_MeterData
raP_Dvc_EH_Heartbeat raP_Dvc_EH_Flowmeter PAl - cc
CC102_PV_Dvc_Hearbeat CC102_PV_Dvc cci0z_Pv B ccio2
Ref_SendMSG CC102_PV_Dvc HB_SendSG [ Enzblein Inp_P\Data Val =EE PV CVIEU E E
Ref_SendData CC102_PV_Dvc_HB_SendData Ref MeerData CC102_PV_NeterData Inp_ModFauk Val_npPV 00 PWFault C\2EU 00
Ref_ReadMSG CC102_PV_Dvc HB_ReadWSG |.. Ref EUTable _EP EUTable_EH Inp_ChanFautt Val ReC SPProg C\V3EU
Ref_ReadData CC102_PV_Dvc_HB_ReadData Ref DiagTable _EP DiagTable_Promass100 Inp_OutOfSpec Val Dev vl CV1Fault SP oo
Ref_HeartbeatSeq _EH_Dvc_HBSegq_Promass100 o Inp_HeartbeatAlert Val_Tot1 EE Inp_FuncCheck Out_Reset E CV2Fault ProgOper E
Inp_InhibitSeq Val_SeqStep p Val_Tot2 0o Inp_WaintReqd Stz_PvBad o CV3Fault Cv1Auto p
Inp_IOFault Val_WerifyProgress Val_Tot3 Inp_PVUncertain  Sts_eNofifyAll CV1Prog CV2Auto
Cfg_AccessCode Val_ReportD v Val_MassFow 20 Inp_HiHiGate Sk_Err 0 CV2Prog CV3Auto v
Wal_bSW0ptions 2#0000_0000_0000_0 Wal VoFb o0 Inp_HiGate Sts HiHi 0 CV3Prog CViManualls |
Val PWersion E Val CorrvolFlowe EE Inp_LoGate Sts_Hi E ProgProgReq CVZManual 1
Sts_Enabled 0 Val Density 0o Inp_LoloGate St Lo o ProgOperReq C\V3Manual 0
Sks_RdyStart Wal_RefDensity [ Inp_HiRoCGate Sts_lolo ProgCV 1AutoReq CV10vemide
Sts_ResuftPass E \al_Temp ;cn'c E ProgCV 24utoReg CV20vemide E
Sts_ResultFail Val_Cond Inp_LoDevGate Sts_HiDew ProgCV 34utoReq CV30vemide
Sts_NewReport E Sts_eDiagCode E Inp_OoRGate Sis_LoDev E ProgCV ManualReq
Ste_SeqBusy 0 Sis_HeartbeatAlert | Inp_Reset Sts Fail ProgCV 2danualReq
Sis_SeqDone . Sts_IOFault ; BLsObj a ProgCV ManualReq
Sts_SegEm ) Sts_Diadrail B ProgCV 10verndeReq
Sts_SeqTimeout Sts_DiagOutO fSpec ProgCV 2 verrideReq
Sts_Alert ! Sts_DiagFuncCheck E ProgCV XverrideReq

Sts_Dia gMaintRegd

CC102_CV1. 3s_IOFaut
CC102_CV2. Ss_IOFaut
€C102_CV3.Ss_|OFaut

The CS_CC_EtherNetIP control strategy operates the same as the CS_CC 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 151.
Substitute CC102 for XT100

For more information, see EtherNet/IP Integration on page 85.
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Coordinated Control (CC) Control Strategies

CS_CC_FF Sheet

CC103_PY_FF_Link:1.Conneci onFaule d

raP_Dwvc_AP_FFLink PAl
CC103_PV_Dwvc CC103_PV 200
Inp_PVData FFLink_CC103_PV_Inp_PVData Inp_PYData al ED.D
Inp_PVstatusData FFLink_CC103_PV_Inp_PVStatus Data Inp_ModFault Val_InpPV a D
Inp_LiveData FFLink_CC103_PV_Inp_Live Data 0.0 Inp_ChanF ault Val_RoC D'D
Val_Pv IJ Inp_PYUncertain Val_Dev D
Sts_PVBad 0 Inp_HiHiGae Out_Reset 0
Sts_PVUncertan 0 Inp_HiGate Sts_PVBad 0
Sts PVGood 0 Inp_LoGae Stz eMotifyall 0
Sts_PVGoodCascade 0 Inp_LolLoGate Sts_Err 0
Sts_PVNotLimite d 0 Inp_HiRo CGate Sts_HiHi 0
Sts_PVLowLimited 0 Inp_HiDevGae Sts_Hi 0
Stz PVWHigh Limited 0 Inp_LoDevGate Sts_Lo 0
Sts_PVConstant Inp_OoR Gate Sts_Lolo 0
Inp_Resd 5ts_HiRoC 0
Sts_HiDev 0
Sts_LoDev 0
Sts_Fail
BusOh 0
CC103_CVi.S6_JOFault
CC103_CV25&_|OFault 0

CC103_CV3.5&_|0OFault

cC

CC103

PV CVIEU g'g
PVFault CV2EU 00
SPProg CV3EU 00
CV1 Fault 5P D
C\2Fault Proglper 0
CV3Fault CVAuD 0
CWViProg C\2AuD 0
C\V2Prog C\3AuD 1
C\3Prog CV1Manual "
ProgProgR eq CV2Manual "
ProgOperReq CV3Manual 0
ProgCV1AutoReq CWOveride 0
ProgCV2AutoReq C\V20veride 0

ProgCV 3AutoReq
ProgCVManualRe q
ProgCVvaanualRe q
ProgCVManualReq
ProgCV 10veri deReq
ProgCV 2veri ceReq
ProgCVa0vemideReq

C\30veride

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_PAI_FF

Sheet on page 155.
o Substitute CC103 for XT100

For more information, see FOUNDATION Fiel nd Profi
CS_CC_PA Sheet
CC104_PV_PA Linkl1.ConnectionFaulted 0
raP_Dwe_AP_PuLink PA
CC104 PV Dvc CC104_PV 0.0
Inp_PVData PALink_CC104 PV _Inp_P\WData Inp_PVData Val ED.D
Inp_PVStausData PALink_CC104_PV_Inp PVStausData Inp_ModFauft ‘al_InpPy a D
Inp_LiveData PALink_CC104 PV _Inp_LiveData 00 Inp_ChanFault Val_RaoC D. 0
\al_Pv D Inp_PVUncertain ‘al_Dev D
Sts_PWBad 0 Inp_HiHi Gate Out_Reset 0
Sts_PYUncertain 0 Inp_HiGate Sts_PvBad 0
Sts_PVGood 0 Inp_LoGate Sts_eMotifyAll 0
Sts_PVMotLimited 0 Inp_LoloGate Sts Em 0
Sts_PVLowLimited 0 Inp_HiRoC Gate Stz HiHi 0
Sts_PVHighLimited 0 Inp_HiDevGate Sts_Hi 0
Sts_PYConstant Inp_LoDevGate Sts_Lo 0
Inp_OoRGate Sts Lolo 0
Inp_Reset Sts_ HRoC 0
Sts_HiDev 0
Sts_LoDev 0
Sts_Fail
BusObj 0
0

CC104_CV1.5ts_|OFault
CC104_CV25ts_|OFaut
CC104_CV3Sts_|OFault

[=1f=1

ProgCViManualReq
ProgCVZ2ManualReq
ProgCVaManualReq
ProgCV10Ovem deReq
ProgCV20vem deReq
ProgCV3ovem deReq

PA Integration on

cC

CC104

PV CWVIEU
PVF ault CV2EU
SPProg CV3EU
CV1Fault SP
CV2Fault ProgOper
CV3Fault C\V1Aub
CWiProg CV2AuD
CW2Prog CV3AuD
CW3Prog CV1Manual
ProgProgReq CV2Manual
ProghpeReq CVaManual
ProgCV1AutoR eq CViCverride
ProgCV2AutaR eq CV20verride
ProgCV3AutoR eq CV30verride

[= =R =P )

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

page 156.
o Substitute CC104 for XT100

For more information, see FOUNDATION Fiel nd Profi
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Chapter 7 Coordinated Control (CC) Control Strategies

Control Variable Routines

CC100_Cv1_inp_PosFdbk

CC100_CVA_Intk_BankSts. Sts_intkoK
CC100_CV_intlk_BankSts. Sts_NBIntkOK
CC100_CV1_Intlk_BankSts.Sts_Available
CC100_CV1_Intlk_BankSts.Sts_IntkTripinh
I0Fault
10F2
CC100_CW1_Intlk_BankSts.Sts_RdyReset

CC100.CV1EU

ACM Considerations for CC

This control variable routines include the PAQ control strategy, with an additional input
reference.

»  For PAQ configuration considerations, and input and output references, see CS_PAQ
Sheet an page 180.

« The routines also include these PAQ input references:

PAO

CC100_CW1

2
=
s
=]

Inp_OpenedFdbkData
Inp_ClosedFdbkData
Inp_PosFdbk
Inp_HandFdbk
Inp_IntlkOK
Inp_MBINtkCHK
Inp_Intlk&wvaiable

CC100_CW1_Out_CV

(=T =

=
=
2 o o™

oo
oo

Out Resat
\al_Pos

= =2 =
=2 o o

||| ==

Inp_IntkTripinh Stz BypActiv
Inp_ICFault
Inp_DeviceFault
Inp_RdyReset

== ===

Inp_Rezat
PSet_CV
PSet_Owner

=
=
o |2
=1

-

Ste_Oper

St=_ProgOperLock

BusObj 0

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.

CC100.CVIEU
CVIEU = (CV1* CVIEUSpan / 100) + CVIEUMin

CVIEU span calculation: CVIEUSpan = (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 madule or a secondary loop.
CC100.CV2EU
CV2EU =(CV2 * CV2EUSpan / 100) + CV2EUMin

CV2EU span calculation: CV2EUSpan = (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 madule or a secondary loop.

CC100.CV3EU
CV3EU =(CV3 * CV3EUSpan / 100) + CV3EUMin

CV3EU span calculation: CV3EUSpan = (CV3EUMax - CV3EUMin)

Configure these parameters first because they affect the visibility of the remaining
parameters in the CC object.

«  Specify the type of analog input via the PAI_Type parameter
« If you use a specific 1/0 signal type, select the type for the 10_Signal_Type parameter
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Chapter 7 Coordinated Control (CC) Control Strategies

ACM_Based Parameters for a CC Instance

Parameter |Visible When | Details

00 - Selection

Important: Select this parameter first as
the option affects the remaining
parameters.

Define the PAI type:

PAI_Type always « PAI(Single_channel),

« PAID(Dual_channel),

« PAIM(Multi_channel), or

« External PAl(Single_channel)
Localize_PAQ always Set to use a local routine in the program
10_Signal_Type PALType = PA(Single_channel) | PcI°CL e signal type: flone, HART,

_ Set to use the bus for ownership and
Has_00AP=True (controller Pragve

Use_00AP parameter) arbitration.

See Pracess Contraller on page 36

Set to use the ArbitrationQ instruction for
Use_Arbitration Use_00AP=True ownership queuing.

See Pracess Controller on page 36

01 - Options

Set to use HART Digital Data for the PV, SV,

Cfg_UseHARTDigitalData 10_Signal_Type=HART TV, and FV values

10_Signal_Type=HART Set to connect HART scaling from PAH

Cfg-UseHARTScaling Cfg_UseHARTDigitalData=False  |object

Select the HART type (Generic, Hart5, Harts,
Hart_Tvoe 10_Signal_Type=HART or Hart7) and the associated diagnostic
-1yp Cfg_UseHARTDigitalData=False |table

Link to the HART device object.
See (RA-LIB) Process > HART_Mapping >
HART 1/0 Card Mapping

. 10_Signal_Type=HART
Ref_HartDevice Cfg_UseHARTDigitalData=False

Link to the E+H EtherNet/IP device object.
Ref_EtherNetIPModule 10_Signal_Type=EH_EthernetlP  |See (RA-LIB) Process > Module >
Endress+Hauser for available objects

Link to the FOUNDATION Fieldbus device

. _ object.
Ref_FF_todule 10_Signal_Type=FF See (RA-LIB) Process > Module > Foundation

Fieldbus for available objects

Link to the Profibus PA device object.
Ref_PA_Module |0_Signal_Type=PA See (RA-LIB) Process > Module > Profibus PA
for available objects

02 - Device Configuration

Cfg_HasIntlkObj=True Set to connect the Out_Reset of the device

UseResetWireConnectors to the Inp_Reset of the associated interlock

03.00 - 10 Configuration
Assign a compatible 1/0 point to all applicable parameters in this section. The I/0 connections depend on the 1/0

signal type.
PAl_Type=PAl(Single_channel)
PAI_Ref_Tag PAI_Type=ExternalPAl(Single_cha | Link to the analog input reference
nnel)
PAID_Ref_Tag PALType=PAI(Dual_channel) | ink (0 the analog input (dual channel)
PAIM_Ref_Tag PALType=PAIM{Mult_channel) [ ink {0 the analog input (multi channel)

PAI_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)

10_SignalType=None . .
Inp_PV — Link to the PV input reference
PAI_RefTag is linked to an analog

input reference
PAI_Type=PAl(Single_channel)
|0_SignalType=HART

03.00.10 - Ref PAI Alarm Configuration
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Parameter Visible When Details
PAI_RefTag is linked to an analog
Ref_HiHiGate input reference. Link to the gate reference.
PAI_Type=PAl(Single_channel)
PAI_RefTag is linked to an analog
Ref_HiGate input reference. Link to the gate reference.
PAl_Type=PAl(Single_channel)
PAI_RefTag is linked to an analog
Ref_LoGate input reference. Link to the gate reference.

PAI_Type=PAl(Single_channel)

Ref_LoLoGate

PAI_RefTag is linked to an analog
input reference.
PAI_Type=PAl(Single_channel)

Link to the gate reference.

Ref_HiRoCGate

PAI_RefTag is linked to an analog
input reference.
PAI_Type=PAl(Single_channel)

Link to the gate reference.

Ref_HiDevGate

PAI_RefTag is linked to an analog
input reference.
PAI_Type=PAl(Single_channel)

Link to the gate reference.

Ref_LoDevGate

PAI_RefTag is linked to an analog
input reference.
PAI_Type=PAl(Single_channel)

Link to the gate reference.

Ref_OoRGate

PAI_RefTag is linked to an analog
input reference.
PAI_Type=PAl(Single_channel)

Link to the gate reference.

03.11 - 10 Configuration

PAO1_RefTag

always

Link to first analog output reference

Cfg_HasCV1IntlkObj

Localize_PAO=True

Set if the analog output reference has an
interlock CV

Bus_Instance_CV1

PAO1_RefTag is linked to an
analog output reference.
Localize_PAO=True
Has_00AP=True (controller
parameter)
Use_00AP=True

Link to a bus array instance. This should be
unique for each device

Inp_PosFdbk1

Localize_PAO=True

Link to input position feedback

Out_CV1

Localize_PAO=True

Link to the first output CV reference

03.12 - 10 Configuration

PAO2_RefTag

always

Link to second analog output reference

Cfg_HasCV2IntlkObj

Localize_PAO=True

Set if the analog output reference has an
interlock CV

Bus_Instance_CV2

PAD2_RefTag is linked to an
analog output reference.
Localize_PAO=True
Has_00AP=True (controller
parameter)
Use_00AP=True

Link to a bus array instance. This should be
unique for each device

Inp_PosFdbk2

Localize_PAO=True

Link to input position feedback

Out_CV2

Localize_PAO=True

Link to the second output CV reference

03.13 - 10 Configuration

PAO3_RefTag

always

Link to third analog output reference

Cfg_HasCV3IntlkObj

Localize_PAO=True

Set if the analog output reference has an
interlock CV

Bus_Instance_CV3

PAD3_RefTag is linked to an
analog output reference.
Localize_PAO=True
Has_00AP=True (controller
parameter)
Use_00AP=True

Link to a bus array instance. This should be
unique for each device

Inp_PosFdbk3

Localize_PAO=True

Link to input position feedback

Qut_CV3

Localize_PAO=True

Link to the third output CV reference
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Additional Sub-Objects for a CC Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description

Ez]zllrr]lttlll?( Configure an interlock for the CV instance.

CV3Intlk See Interlocks on page 49

Events Configure an event to monitor for the control strategy.
See Event Logging on page 49

CViEvents . . .
Configure an event to monitor for the CV instance

CY2Events See Event Logging on page 49

CV3Events £ventLogging on page 49
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Chapter 8

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:

- CS_IMC

«  CS_IMC_HART

«  CS_IMC_EtherNetIP
« CS_IMC_FF

«  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 5 C5MC

<} Pararneters and Local Tags
& MainRoutine

g IMC100

Ty IMC100_CY

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 b CS IMC_HART
<} Parameters and Local Tags
& MainRoutine
Oy imMC10
Oy IMC101_CV
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Internal Model Control (IMC) Control Strategies

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 b C5_IMC_EtherMetlP

<7 Parameters and Local Tags
& MainRoutine

Oy ImC102

B 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 h CS_IMC_FF
4 =l logic and Tags
< Parameters and Local Tags
@ MainRoutine
FFLinkMap
2z IMC103
83 IMC103_CV
Interlocks

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

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

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

PAl i BC
- | mctoopv - BC100
MC100_PV _inp_PV - ] inp_P\Data 8l o —clpy CVEL

i 5 cDiagavaisble vl R ) S8Prg a
BC100_PV_inp_WodFR - p ModFaut 8l Dev
MC100_PV_inp_ChFR - £ Inp_ChanF aul Dut Reset

NC100_CV/ Sts_IOFaut _a CvFaul

MCI00_PY_inp_Uncertain - ; PWUncerta Sts_E : ] HandFE Hand

PAl Input References

See CS_PAI Sheet on page 148 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_I0Fault 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 21.

IMC Configuration Considerations

Operand Type Description

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

IMC tag Internal Model Control
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CS_IMC_HART Sheet

MC101_PV_np_PV
BC101_PV_Dve_Sts_eHARTDgCode1

© MCI01_PV_Dve_Sts_Disgnostcacive
MCI01_PV_inp_ModFt

BCI01_PV_inp_CHFE

MCI01_PV_Dve, Sts_CurrentSaturated

BC101_PV_Dve_Sis_CurmeniFoed
MCI01_PV_inp_Uncertain

WC101_CVSts_OFaut

PAH

MCI01_PV_Dve

BusObj o

MC1_PV_Dve Sts eHARTDBgCode]

MC101_PV_Dve_Sts_CumentSaturated

WC101_PV_Dve_Ste LurmentFoed
MCI01_PV_Dve_Sts_DiagnosticActive

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

«  For information on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 149.
Substitute IMC101 for XT100.

»  For more information, see HART Integration on page 6l.
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CS_IMC_EtherNetIP Sheet

Erusieut |
IMC102 P Promass 100411
INC 102 PV _Prowmatzs 100401]
A 102 PV Promass 100AC |
INC 102 PV _Meske i

: P Ove_ B Hesrbet =)
| IMCH02 P Do Hesrbes

G102 P D HE SendMSG (=]
WS 102 PV Dwe HE SordDas

IAC 102 PV D HB ReecMISG [—]
IMC102 PV Dve HE Raxclab
_B_Due_HESeq Fromas =100

=P Dve B F lavrriess

IMC102 PV Dvc

Dt INC 102 PV MesterDesia
| ke _BP EUTatiy EH
O i _BP Daghie Ponass00|

2] Irpn_Hesorst flerd

IC 102 V'S DFaes

The CS_IMC_EtherNetIP control strategy operates the same as the CS_IMC 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 151.
«  Substitute IMC102 for XT100

For more information, see EtherNet/IP Integration on page 85.
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CS_IMC_FF Sheet

IMC103_PV_FF_Linki.ConnectionFaufied

raP_Dvc AP FFLink PAI MC
MC103_PV_Dvc IMC103_PV _ MC103
Inp_PVData FFLink_MC103 PV Irp_PVData Inp_PVData val ?g g PV COVEU g g
Inp_PvSiafusData  FFLink_MC103_PV_Inp_PVSfalusData Inp_ModFault Val_InpPv 3 o PVFault Py
Inp_LiveData FFLink_MC103 PV _Inp_LiveData 00 Inp_ChanFauk Val_RoC 00 SPProg ProgOper 0
Val_PV 0 Inp_PWVUncertain Val_Dev 0 SPCascade CasRa 0
Sts_PVBad > Inp_HHiCate Out Reset> o RatioProg Auto > 3
Sis_PvUncertan oo Inp_HiGate Sts_PvBad > CVFauit Manual > o
Sts_PVGood|> o Inp_LoGate Sts_eNotiyAll|> o CVProg Override|? o
Sts_PVGoodCascade Inp_LoloGate Sts_Emp o HandFB Hand
Sts_PVNofLimited | Inp_HiRoCGate Sts_Hikif> ProgProgReq
Sis_PVLowLimited 0 Inp_HiDevGate Sis_Hi 0 ProgOpeReq
Sts_PVHigh Limited 0 Inp_L oDevGate Sts_Lo 0 ProgCasRaiReq
Sts_PVConstant Inp_OoRGate Sts Lolof> o ProgAutoReq
Inp_Reset Sts HIRoC[> ProgManualReq
Sts_HiDev 0 ProgOverrideReq
Sts_LoDev > o ProgHandReg
Sts_Fail
BusObj 0

IMC103_CV Sts_|OFault

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 165.
+  Substitute IMC103 for XT100

For more information, see FOUNDATION Fiel nd Profibus PA Integration on

CS_IMC_PA Sheet

IMC104_PV_PA_Linkl11.ConnectionFaulied 0
raP_Dvc AP PALink PAl = IMC
IMC104_PV_Dwve MC104_PV _ IMC104
np_PVData PALink_IMC104_PV_Inp_PVData Inp_PVData val ;g g Y, CVEU g g
Inp_PVStatusDai  PALink_IMC104_PV_Inp_PVStalusData Inp_ModFault Val_InpPv 00 PVFault SP 0
Inp_LiveData PALInk_MC104_PV_Inp_LiveData| . Inp_ChanF ault Val_RoCP o SPProg ProgOper> o
Val_PV =g Inp_PVUncertain Val Dev b SPCascade CasRatp
Sts_PVBad 0 Inp_HiHiGate Out_Reset 0 RatioProg Auto 1
Sts_PVUncertain b—o Inp_HiGak Sts_PVBad CVFautt Manual> o
Sfs_PVGood > o Inp_L oGate Sts_eNotifyAll> COVProg Ovenide>
Sts_PvNofLimited > Inp_LoLoGate Sts_Emp HandFB Hand
Sts_PVLowLimited 0 Inp_HiRoCGate Sts_HiHi 0 ProgProgReq
Sts_PVHghUmited> 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 156.
+  Substitute IMC104 for XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 99.

128 Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025



Chapter 8 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 180 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 = (CVIEUMax - CVIEUMin)

)
IMC100_CV
Inp_OpenedFdbiData Out_CVData [0 0 IMC100_CV_Qut_CV
- (] Inp_ChbsedFdbkata
IMC100_CV_hp_PosFdbk - — ] Inp_PosFdbk
“7 ] Inp_HandFdbk
IMC100_CV_th_BankSts Sts_intkOK ! ! &l Inp_intiok
IMC100_CV_htlk_BankSts Sts_NBIntkOK ! ! | Inp_nBintikoK
IMC100_CV_hthk_BankSts Sts_Availabke ] ] Inp_IntkAvailable
IMC100_CV_htlk_BankSts Sts_IntKTriphh - — | Inp_IntkTriplnh BypActive
I0Fault : Inp_IOF ault 2-C3 3-C3
10F2 : Inp_DreviceFault 4-B3 5-B3

IMC100_CV_itlk_BankSts. Sts_RdyReset

603 7-C3

803 9-C3

=
=

IMC100.CVEU

PSet_Owner

o o s o e o o oe oo f

Sts_ProgOperLock

BusObj o

ACM Considerations for IMC Configure these parameters first because they affect the visibility of the remaining
parameters in the IMC object.

«  Specify the type of analog input via the PAI_Type parameter
« If you use a specific 1/0 signal type, select the type for the 10_Signal_Type parameter
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ACM_Based Parameters for a IMC Instance
Parameter |Visib|e When | Details
00 - Selection
Important: Select this parameter first as
the option affects the remaining
parameters.
PAI_Type Define the PAI type:
always « PAI(Single_channel),
« PAID(Dual_channel),
« PAIM(Multi_channel), or
- External PAI(Single_channel)
Localize_PAQ always Set to use a local routine in the program
10_Signal_Type PAL Type = PAISingle_channel) | Se ect the signal ype: Mlone HART,
_ Set to use the bus for ownership and
Use_00AP H:?{;E]g’ls;—)nue (controller arbitration.
p See Process Controller on page 36
Set to use the Arbitration( instruction for
Use_Arbitration( Use_00AP=True ownership queuing.
See Process Controller on page 36
01 - Options
Cfg_UseHARTDigitalData 10_Signal_Type=HART Jet Lo use HART DigitalData for the PY, S,
. 10_Signal_Type=HART Set to connect HART scaling from PAH
Cfg-UseHARTScaling Cfg_UseHARTDigitalData=False | object.
. _ Select the HART type (Generic, Hart5,
10_Signal_Type=HART .
Hart_Type . _ Hart, or Hart7) and the associated
Cfg_UseHARTDigitalData=False diagnostic table
: _ Link to the HART device object.
Ref_HartDevice I(J[Jf_SIL?snsl-ll_/xTI%lTp[?i_li-ltgll?[I ata=False | S€€ (RA-LIB) Process > HART_Mapping >
9- g HART 1/0 Card Mapping
Link to the E+H EtherNet/IP device object.
Ref_EtherNetIPModule 10_Signal_Type=EH_EthernetIP  |See (RA-LIB) Process > Module >
Endress+Hauser for available objects
Link to the FOUNDATION Fieldbus device
; _ object.
Ref_FF_Module 10_Signal_Type=FF See (RA-LIB) Process > Module >
Foundation Fieldbus for available objects
Link to the Profibus PA device object.
Ref_PA_Module 10_Signal_Type=PA See (RA-LIB) Process > Module > Profibus
PA for available objects
03.00 - 10 Configuration
Assign a compatible I/0 point to all applicable parameters in this section. The 1/0 connections depend on the 1/0
signal type.
PAI_Type=PAI(Single_channel)
PAI_Ref_Tag PAI_Type=ExternalPAl(Single_ch | Link to the analog input reference
annel)
_ Link to the analog input (dual channel)
PAID_Ref_Tag PAI_Type=PAl(Dual_channel) reference
a . Link to the analog input (multi channel)
PAIM_Ref_Tag PAI_Type=PAIM(Multi_channel) reference
PAI_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)
10_SignalType=None . .
Inp_PV Link to the PV input reference
P PAI_RefTag is linked to an analog l P
input reference.
PAI_Type=PAl(Single_channel)
10_SignalType=HART
03.00.10 - Ref PAI Alarm Configuration
PAI_RefTag is linked to an analog
Ref_HiHiGate input reference. Link to the gate reference
PAI_Type=PAl(Single_channel)
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Parameter Visible When Details
PAI_RefTag is linked to an analog
Ref_HiGate input reference. Link to the gate reference

PAI_Type=PAl(Single_channel)

PAI_RefTag is linked to an analog
Ref_LoGate input reference. Link to the gate reference
PAI_Type=PAI(Single_channel)

PAI_RefTag is linked to an analog
Ref_LoLaGate input reference. Link to the gate reference
PAI_Type=PAI(Single_channel)

PAI_RefTag is linked to an analog
Ref_HiRoCGate input reference. Link to the gate reference
PAI_Type=PAI(Single_channel)

PAI_RefTag is linked to an analog
Ref_HiDevGate input reference. Link to the gate reference
PAI_Type=PAI(Single_channel)\

PAI_RefTag is linked to an analog
Ref_LoDevGate input reference. Link to the gate reference
PAI_Type=PAl(Single_channel)

PAI_RefTag is linked to an analog
Ref_OoRGate input reference. Link to the gate reference
PAI_Type=PAI(Single_channel)

03.11 - 10 Configuration

PAO_RefTag always Link to the analog output reference
. . _ Set if the analog output reference has an
Cfg_HasCVIntlkObj Localize_PAO=True interlock CV
Set to connect the Out_Reset of the
UseResetWireConnectors Cfg_HasCVIntlkObj=True device to the Inp_Reset of the associated
interlock

PAO_RefTag is linked to an
analog out reference.
Has_00AP=True (controller Link to a bus array instance. This should
parameter) be unique for each device.
Use_00AP=True
Localize_PAO=True

Bus_Instance_CV

. _ Link to the input position feedback
Inp_PosFdbk Localize_PAO=True reference
Out_CV Localize_PAO=True Link to the output CV reference

Additional Sub-Objects for an IMC Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description

CVintlk Configure an interlock for the CV instance.
See Interlocks on page 49
Configure an event to monitor for the control strategy

Events See Event Logging on page 49
CVEvents Configure an event to monitor for the CV instance.

See Event Logging on page 49
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Notes:
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Chapter 9

Modular Multivariable Control (MMC) Control
Strategies

Use the MMC control strateqy 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 L C5 MMC

<! Parameters and Local Tags
B MainRoutine

Oy MAMCT00

Oy MAMCT00_CV1

Ty MMC100_CV2

Oy MAMCT00_CV3
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Modular Multivariable Control (MMC) Control Strategies

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 L CS_MMC_HART

<7 Parameters and Local Tags

i MainFoutine
O MMCIM
Dp MMCTI01_CW1
Oy MMCI01_CV2
D MMCT101_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 b5 5 MMC_EtherMetlP

<7 Parameters and Local Tags

i MainFoutine
Interlocks
O MmMC102
D MMCT102_CV
O MMCT102_CV2
O MMCT102_CV3

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 L CS_MMC_FF
4 =l Logic and Tags

< Parameters and Local Tags

& MainRoutine
FFLinkMap
Interlocks

Sz MMC103

Bz MMC103_CV1
B MMC103_CVv2
B2 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 «lLogic and Tags
< Parameters and Local Tags
@ MainRoutine
Interlocks
fr MMC104
B MMC104_CV1
fr MMC104_CV2
fe MMC104_CV3
PALinkMap

CS_MMC Sheet

MMC100_PV1_inp_PV = Lot

MUC100_PV1_inp_PV_ModFit
MMC100_Pv1_np_PV_ChFa

MMC100_CV1.5ts_IOFaul
MMC100_PV1_inp_Uncertain

MMC100_CV2 Sts_IOFaull
MMC100_CV3Sts_IOFaul

Inp_PWUncertain

HGate

Gate

MIC100_PV2_lnp_PV - il

MMC100_PV2_inp_PV_ModFRt
MMC100_PVZ_inp_PV_ChFR

MMC100_PV2Z_lp_Uncetain

BusObj
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PAl Input References

See CS_PAI Sheet on page 148 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 1fault input

If CVIEU controls an analog output, then CV1Fault normally comes from the analog
output's fault status.

If CViFault 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_IOFault

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 21.

MMC Configuration Considerations

Operand

Type

Description

MMC tag

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

operation of instruction
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CS_MMC_HART Sheet

Ay = [ =
40 0.0
MUCI01_PV1_inp PV 5 e
HUCIO1_PV1_Dve,Sts eHARTDgCom1 o5
MMC101_PV1_Dve Sts DagnosicActve
MMCI1012V1_inp_P\_ModFit IL .: =
MMCTD1_PV1_inp_PV_ChAt »
MMC101_PV1_Dvg_Sts_CurmntSauraied . "] Inp_OulOfSpec
MMCI01_PV1_Dve_Sts_Currentr sed : Inip_ FuncCheek WMC101_CV1 Sts_iOFaut
MACI0I-B91_kp_Uncetan | 2| . PMUncertain MNC101_CV2Sts_I0Fsut -
, | imp_HisGate WMCT0T_CV3Sts_10Faut =
g CVIRog
=7 = Sta HRC > ) ClProgfrogReq
Sts. HDev . " Proglperfeq
MMCI01_PV1_Dve - ) Sts_LoDev [ _ Gl ProgCV tAutoRea
o G| Inp_DeRiGate S il | ProgCV 2AutoReq
= ® | Inp_Resst =
Val_inpRaw e romHART 0
Mal_PVELMNF romHART ProgCV 30verrdeRey
MMC101_PV1_Dve_Sts_eéHARTDiagCode
MMC101_PV1_Dvc, &_CurrentSaturated
- MMC101_PV1_Dve_Sts_CurrentF ied
= MMC101_PV1 DUE_Sts_DagnostcActie
12
Ref_HARTDats HARTDevice_| PhoDevice
Raf Dagiable  _HARTT_DiagTable_Generic -
Ref UnssTabe _HART_EUTable_Genenc =
- _ MMCID_PV2
MUCTD1_PVZ_inp_PV 'D' : “C! inp_PuData v
MMC101_PVZ_Dve_Sis_eHARTDagCode! = = np_SmoariCheS s
WC101_PV2_Dvel.S_DagnosticAdive - i
MMCI01_PV2_lnp_PV_ModFR |- 2 2 g ModFut g
| MMC101_PV2_inp_PV_CnFt = = | inp_ChanFals Out_Reset(?
MUCI01_PVZ_Dve Sts_CurrentSatursied f : Inp_ OuOrSpec Sis_PuBad
MUC101_PV2_Dve_Sts_CurrentFxed | = ] i FuneCheck S Eml>
MME101:-B92_inp_Uncertain = = | lnp_PVUncertain

PAH
MIC101_PV2_Dve

Clg_inpRavdiax

_PVEIMR
Cig_PVELMax
2 Bualiy 0
VAl PVEULNFromHART
Val_PVEUMacFremHaRT [—
Sts_eHARTDMgCode! | — MMC101_PV2_Dve_Sts_sHARTDiagCode !
Sts_CurrentSaturated [o— MUCI01_PV2_Dvci88_CurrentSaturated

MIIC101_PV2_Dve_Sis_CurrertF ked
MUCI01_PV2_Dve_Sts_Disgrostichctive

Ref HARTData HARTDevice_| PAxDevice
Ref Duglable  _HARTT_DiagTable_Generc

Rlef_UinksTabie _HART_EUTable_Genedc

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 149.
- 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 61.

Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025 137



Chapter 9 Modular Multivariable Control (MMC) Control Strategies

CS_MMC_EtherNetIP Sheet

P Due_ 4 Pt G WS

A e T

BC TP e e

B Pt o

P D Pt

o ey
W A _C o i
e _C e
e

P

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 151.
- 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 85.
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CS_MMC_FF Sheet

WG 103_PVA_FF_Link 11 ConnectonFauted

raP Dvc AP_FFLink FAI

MMC108 PViDve

FFLink MMC102_PV1_Ing PVDats
s FFLink MMC103_PV1_Inp FVStatusDats
FFLink MMC102 PV1_np_LiveDats | ,, ,

MMG108_CV 1.55_|OFaut
MMC108_CVZ St |OFaut
MMC103_CVa St_|OFaut

WG 103_PV2_FF_Link 1 ConnectonFauted

raP_Dwvg AP _FFLink

MMC103 PV2 Do

FFLink MMC102_FV2_Inp FVDats
stz FFLink MMC103_PV2_Inp_FVStatusDats
FFLink MMC102 PV2 Inp_LiveDats | _

The CS_MMC_FF control strategy operates the same as the CS_MMC 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 155.
- 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 99.
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CS_MMC_PA Sheet

MMC104_Pvi_PA_Link [1.ConnectonFauled

raP_Dwvc AP PALnk
Pal
MMC104 PV Dwc
PALink MMC¥M_PV1_Inp PVData MMC1M_PV1
PALink MMC#4_PVi_Inp PVStatusDats Inp PVData
PALink MMC104_PV1_Inp LiveData| .

MMC

MIMC 104

MMC104_PV2 PA_Link|1. ConnectonFauted

raP_Dwvo AP_PALnk Pal

MMC

PALink MMGC¥M_PVZ_Inp PVData
In Ozt PALnk_MMC¥4_PVZ_Inp PVStatusDats
= PAlink MMC#04 P2 _Inp LiveDaa| |

MMG 104 CV1.55_IGFaut
MMG 10+ CV2.5t_|OFaut
MMC 104 CV3.SE_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 156.
- 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 99.
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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 an page 180.

« The routines also include these PAQ input references:

RAD

MMC100_CW1

= o

Inp_OpenedFdbkData MMC100_CV1_Out_CV

o o o f
=

o o Inp_ClozedFdbkData
MMC100_CV1_inp_PosFdbk - ——] Inp_PosFdbk
"] Inp_HandFdbk -
MMC100_CV 1_intlk_BankSts. Ste_intkOK Inp_InthOK
MIMC100_CV1_Intlk BankSte Sts_NBIntkOK Inp_NBintlkOK

=) S [ e

MKC100_CV1_Intlk_BankSts.Sts_Available
MMC100_CV1_Intlk BankSts Sts_ntlkTipinh
IOFaut

Inp_Intlk&vaiable
Inp_IntlkTripinh

BypActive

2-C3 3-C3

Inp_IOFault 3

10-E2

MMC100_CV1_Intlk BankSte Sts_RdyReset

Inp_DeviceFault Sts Hand

Ste_005

aole olalal=lals

Inp_Reset

=
=

MWMC100.CVMEU PSet_CV
PSet_Owner

Stz_Oper

R - - -]

Stz ProgOperLock
BusObj o

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

CVIEU span calculation: CVIEUSpan = (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: CV2EUSpan = (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: CY3EUSpan = (CV3EUMax - CV3EUMin)

ACM Considerations for MMC Configure these parameters first because they affect the visibility of the remaining
parameters in the MMC object.

«  Specify the type of analog input via the PAI_Type parameter
« If you use a specific 1/0 signal type, select the type for the 10_Signal_Type parameter
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ACM_Based Parameters for an MMC Instance

Parameter

| Visible When

| Details

00 - Selection

PAI_Type

always

Important: Select this parameter first
as the option affects the remaining
parameters.

Define the PAI type:
PAI(Single_channel),
PAID(Dual_channel),
PAIM(Multi_channel), or
External PAI(Single_channel)

Localize_PAO

always

Set to use a local routine in the
program

10_Signal_Type

PAI_Type = PAI(Single_channel)

Select the signal type: None, HART,
EH_EthernetlP, FF, or PA.

Cfg_HasHARTPV

|0_Signal_Type=HART

Set if there is a HART device connected
to PV1

Cfg_HasHARTPV2

10_Signal_Type=HART

Set if there is a HART device connected
to PV2

Cfg_HasEHPV1

10_Signal_Type=EH_EtherNetIP

Set if there is an E+H EtherNet/IP
device connected to PV1

Cfg_HasEHPV2

|0_Signal_Type=EH_EtherNetIP

Set if there is an E+H EtherNet/IP
device connected to PV2

Cfg_HasFFPV1

10_Signal_Type=FF

Set if there is a FOUNDATION Fieldbus
device connected to PV1

Cfg_HasFFPV2

10_Signal_Type=FF

Set if there is a FOUNDATION Fieldbus
device connected to PV2

Cfg_HasPAPVI

10_Signal_Type=PA

Set if there is a Profibus PA device
connected to PV1

Cfg_HasPAPV2

10_Signal_Type=PA

Set if there is a Profibus PA device
connected to PV2

Use_00AP

Has_00AP=True (controller
parameter)

Set to use the bus for ownership and
arbitration.

See Process Controller on

Use_Arbitration(

Use_00AP=True

Set to use the ArbitrationQ instruction
for ownership queuing.

See Process Contraoller an page 36

01- Options

Cfg_UseHARTDigitalData

Cfg_HasHARTPV1=True
|0_Signal_Type=HART

Set to use HART Digital Data for the PV,

Cfg_HasHARTPV2=True
10_Signal_Type=HART

SV, TV, and FV values

Cfg_UseHARTScaling

Cfg_HasHARTPV1=True
|0_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Set to connect HART scaling from PAH

Cfg_HasHARTPV2=True
10_Signal_Type=HART
Cfg_UseHARTDigitalData=False

object

Hart_Type

Cfg_HasHARTPV1=True
10_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Select the HART type (Generic, Hartb,

Cfg_HasHARTPV2=True
10_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Hart6, or Hart7) and the associated
diagnostic table

Ref_PV1_HartDevice

Cfg_HasHARTPV1=True
10_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Link to the HART device object for PV1.
See (RA-LIB) Process > HART_Mapping
> HART 1/0 Card Mapping

Ref_PV2_HartDevice

Cfg_HasHARTPV2=True
10_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Link to the HART device object for PV2.
See (RA-LIB) Process > HART_Mapping
> HART 1/0 Card Mapping

Ref_EtherNetIPModulePV1

Cfg_HasEHPV1=True
10_Signal_Type=EH_EthernetIP

Link to the E+H EtherNet/IP device
object for PV1.

See (RA-LIB) Process > Module >
Endress+Hauser for available objects
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Parameter Visible When Details
Link to the E+H EtherNet/IP device
Cfg_HasEHPV2=False object for PV2.

Ref_EtherNetIPModulePV2

|0_Signal_Type=EH_EthernetIP

See (RA-LIB) Process > Module >
Endress+Hauser for available abjects

Ref_FF_PV1_Module

Cfg_HasFFPVi=True
10_Signal_Type=FF

Link to the FOUNDATION Fieldbus
device object for PV1.

See (RA-LIB) Process > Module >

Foundation Fieldbus for available
objects

Ref_FF_PV2_Module

Cfg_HasFFPV2=True
10_Signal_Type=FF

Link to the FOUNDATION Fieldbus
device object for PV2.

See (RA-LIB) Process > Module >

Foundation Fieldbus for available
objects

Ref_PA_PV1_Module

Cfg_HasPAPV1=True
10_Signal_Type=PA

Link to the Profibus PA device object
for PV1.

See (RA-LIB) Process > Module >
Profibus PA for available objects

Ref_PA_PV2_Module

Cfg_HasPAPV2=True
10_Signal_Type=PA

Link to the Profibus PA device object
for PV2.

See (RA-LIB) Process > Module >
Profibus PA for available objects

02 - Device Configuration

UseResetWireConnectors

Cfg_HasIntlkObj=True

Set to connect the Out_Reset of the
device to the Inp_Reset of the
associated interlock

03.00 - 10 Configuration

Assign a compatible I/0 point to all applic

signal type.

able parameters in this section. The I/0 connections depend on the 1/0

PAI_RefTagl

PAI_Type=PAl(Single_channel)

PAI_Type=ExternalPAl(Single_c
hannel)

Link to the analog input reference

PAID_RefTag]1

PAI_Type=PAI(Dual_channel)

Link to the analog input (dual channel)
reference

PAIM_RefTag1

PAI_Type=PAIM(Multi_channel)

Link to the analog input (multi channel)
reference

Inp_PV1

PAI_RefTagl is linked to an
analog input reference
PAI_Type=PAl(Single_channel)
|0_SignalType=None

PAI_RefTagl is linked to an
analog input reference
PAI_Type=PAl(Single_channel)
10_SignalType=HART

Link to the PV2 input reference

03.00.10 - Ref PAI Alarm Configuration

Ref_HiHiGatePV1

PAI_RefTagl is linked to an
analog input reference.
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_HiGatePV1

PAI_RefTagl is linked to an
analog input reference
PAI_Type=PAl(Single_channel).

Link to the gate reference

Ref_LoGatePV1

PAI_RefTagl is linked to an
analog input reference.
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_LoLoGatePV1

PAI_RefTagl is linked to an
analog input reference.
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_HiRoCGatePV1

PAI_RefTagl is linked to an
analog input reference.
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_HiDevGatePV1

PAI_RefTagl is linked to an
analog input reference.
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_LoDevGatePV1

PAI_RefTagl is linked to an
analog input reference.
PAI_Type=PAl(Single_channel)

Link to the gate reference
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Parameter

Visible When

Details

Ref_OoRGatePV1

PAI_RefTagl is linked to an
analog input reference.
PAI_Type=PAl(Single_channel)

Link to the gate reference

03.02 - 10 Configuration

Assign a compatible 1/0 point to all applic

signal type.

able parameters in this section. The I/0 connections depend on the I/0

Inp_PV2

PAI_RefTag2 is linked to an
analog input reference
PAI_Type=PAl(Single_channel)
10_SignalType=None

PAI_RefTag? is linked to an
analog input reference
PAI_Type=PAl(Single_channel)
10_SignalType=HART

Link to the PV2 input reference

PAI_RefTag2

PAI_Type=PAl(Single_channel)

PAI_Type=ExternalPAl(Single_c
hannel)

Link to the analog input reference

PAID_RefTag2

PAI_Type=PAl(Dual_channel)

Link to the analog input (dual channel)
reference

PAIM_RefTag2

PAI_Type=PAIM(Multi_channel)

Link to the analog input (multi channel)
reference

03.02.10 - Ref PAI Alarm Configuration

Ref_HiHiGatePV2

PAI_RefTag? is linked to an
analog input reference.
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_HiGatePV2

PAI_RefTag2 is linked to an
analog input reference.

Link to the gate reference

Ref_LoGatePV2

PAI_RefTag? is linked to an
analog input reference.
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_LoLoGatePV2

PAI_RefTag? is linked to an
analog input reference.
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_HiRoCGatePV2

PAI_RefTag? is linked to an
analog input reference.
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_HiDevGatePV2

PAI_RefTag2 is linked to an
analog input reference.
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_LoDevGatePV?2

PAI_RefTag2 is linked to an
analog input reference.
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_OoRGatePV2

PAI_RefTag2 is linked to an
analog input reference.
PAI_Type=PAl(Single_channel)

Link to the gate reference

03.11 - 10 Configuration

PAO1_RefTag

always

Link to first analog output reference

Cfg_HasCV1IntlkObj

Localize_PAO=True

Set if the first analog output reference
has an interlock CV

Bus_Instance_CV1

PAO1_RefTag is linked to an
analog out reference.
Has_00AP=True (controller
parameter)
Use_00AP=True
Localize_PAO=True

Link to a bus array instance. This
should be unique for each device

Inp_PosFdbk1

Localize_PAO=True

Link to the first input position
feedback reference

Qut_CV1

Localize_PAO=True

Link to the first output CV reference

03.12 - 10 Configuration

PA02_RefTag

always

Link to second analog output
reference

Cfg_HasCV2IntlkObj

Localize_PAO=True

Set if the second analog output
reference has an interlock CV
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Parameter

Visible When Details

Bus_Instance_CV2

PA02_RefTag is linked to an
analog out reference.
Has_00AP=True (controller Link to a bus array instance. This
parameter) should be unique for each device
Use_00AP=True
Localize_PAO=True

Inp_PosFdbk2

Localize_PAO=True Link to the second input position

feedback reference
Out_CV2 Localize_PAO=True Link to the second output CV reference
03.13 - 10 Configuration
PAO3_RefTag always Link to third analog output reference

Cfg_HasCV3Intlk0bj

Set if the third analog output reference

Localize_PAD=True has an interlock CV

Bus_Instance_CV3

PAO3_RefTag is linked to an
analog out reference.
Has_00AP=True (controller Link to a bus array instance. This
parameter) should be unique for each device
Use_00AP=True
Localize_PAO=True

Inp_PosFdbk3

Link to the third input position

Localize_PAO=True feedback reference

Out_CV3

Localize_PAO=True Link to the third output CV reference

Additional Sub-Objects for a MMC Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description
CV1intlk conf f c
onfigure an interlock for the CV instance.
CV2Intlk See Interlocks on page 49
CV3Intlk
Events Configure an event to monitor for the control strategy.
See Event Logging on page 49
CViEvents
Configure an event to monitor for the CV instance.
CV2Events See Event Logging on page 49
CV3Events
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Chapter 10

Process Analog Input (PAl) 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 routine 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_PAI_FF Process Analog Input instruction with FOUNDATION Fieldbus input
CS_PAI_PA Process Analog Input instruction with PA input
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CS_PAI Sheet

PAI -
XT101 _
XT101_Inp PV 1 *0 Inp_PVData va :g g
Inp_SmartDvcSs Val_InpPV 5 0
; inp_SmartDveDiagAvaiable  Val_RoC|" 0
XT101_Inp_PV_ModFit = inp_ModFault val_Dev
XT101_Inp_PV_ChFit np_ChanFault Out_Reset >
Inp_OutOfSpec Sts_Errp: o
; Inp_FuncCheck Sts_HHi >
XT101_Inp_PV_Uncertain Inp_PVUncertain Sts_Hip> 0
inp_HiHiGate sts_Lop o
np_HiGak Sts_LoLoP o
inp_LoGate Sts_HIRoC p
np_LoLoGate Sts_HiDev >
np_HiRoCGate sts_LoDev > 0
inp_HiDevGate Sts_Fail
Inp_L oDev Gate
Inp_OoRGate
Inp_Reset
Cfg_InpRawMin
Cfg_InpRawMax
Cfg_PVEUMIn
Cfg_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
XTI01-Inp-PVUncertain 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 21.

PAI Configuration Considerations

Operand Type Description

Instance of data structure (backing tag) required for

PlantPAx® control P_ANALOG_INPUT 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_PAI_HART Sheet
PAl
. X¥T100
X100 Inp PV Inp_PVData \al
¥T100 _Dwc_Sts_eHARTDiagCoded 0 Inp_SmanDweSts \al lnpPV
XT100_Dwec_Sts_DiagnosticActve 0 Inp_SmanDwcDiaghvailable  Val_RoC 00
H0CHhp PY_ModFIt a Inp_ModFault Val Dev I
XT100_Inp_PV_ChFt D Inp_ChanFault Out Reset I:I
XT100_Dwe_Sts CurrentSaurated 0 Inp_OutOfSpec Sts_Err 0
XT100_Dwvec_Sts CurrentFixed 0 Inp_FuncCheck Sts_HiHi 0
XT100_Inp_PV_Uncertain - Inp_PVUncertain Sts_Hi |:|
Inp_HiHiGate Sts Lo a
PAH m Inp_HiGate Sts_Lolo I:I
Inp_LoGate Sts_HiRoC q
XT100_Dwc 00 Inp_LoLoGate Sts HiDew 0
Val_HARTPY IZI' IZI Inp_HiRoCGate Sts_LoDev |:|
Val_HARTS - Inp_HiDevGate Sts_Failp -
Val_HARTT Inp_LoDevGate
Val_HARTO! Inp_OoRGate
Val_HARTLoopCurmrent Inp_Reset
Val_InpRawMinFromHART Cfg InpRawMin
Val_InpR awvMaxFromHART Cfg InpRawhax
_"-.-_iaI_F’_'-.-':Eu.lilF r-JmI-EjRT 100.0 Cfg_P:'-.-':E UMin
'-.-'aé_P VE L{I.1 axF_r-:lm HART 0 ; Cfg PVEUMax
Sts_eHARTD iag Code q XT100_Dw_Sts_eHARTDiagCode Bus Obj 0
Sts_CumentSaturated [— XT100_Dwvec_StsikCdrre iSaturated
Sts_CumentFixe = KT100_Dwve_Sté-[CurrentFixed
Sts_DiagnosticAdive I:I XT100_Dwe_Sts_DiagnosticAcive
SrcQ[> ~ 1-D2
Ref HARTData HARTDevice |_PrDevice

Ref DiagTable _HART7 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

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

Ref_HARTData

PAX_HART_DEVIC
E:l:0

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: [0Tree0bject:l.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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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_Prosonic$S

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 65!
_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_rev]

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_LiquilineCM4x

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 Liquiline 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 ND9xxx Positioners

_HART7_DiagTable_MicropilotFMR5x

HART Cmd48 Diagnostic Lookup Table:

E+H Micropilot FMR5x

_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_revd

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_500rev1

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_revl

HART Cmd48 Diagnostic Lookup Table:

E+H TrustSens TM37x rev 1.x

For more information, see HART Integration on page 61.
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CS_PAI_EtherNetIP Sheet

raP Dwec EH Promass100 Fn3

EnabEOurt
ATH2 Promass_100%11
XTHZ Promass_1004:01
XT#02 Promass_1004:C
ATi02_MeaterData

raP Dwc EH_Heartbest raP_Dwe EH_Flowmeter PAl
¥T102_Dwec Heartbeat

ef Sendd5G XT102_Dvc HB_SendMSG [
Ref Sa 3 XT¥2 Dvc HB_SendDats ¥T02 MeterData
Ref R XT102 Dvc HB_ReadMSG [ _HP_EUTsble_EH
Ref R = XTi02 Dvc HB ReadData _EIP Deghbe Promassid0
Ref t5=y _BH Dwc HBSeq Promass100 Wa Tott
| W Ve Tot2
|

AT === ==

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

raP_Dvc_EH_Flowmeter Status Outputs

Output Description

Sts_I0Fault I/0 communication with the flowmeter is faulted

Sts_DiagFail Diagnostic indicates device failure

Sts_DiagOut0fSpec 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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Chapter 10 Process Analog Input (PAI) Control Strategies

raP_Dvc_EH_Flowmeter Configuration Considerations

Operand Type Description

Instance of data structure (backing tag) required for
PlantPAx control | 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 ITOangIﬂ%stc;Lﬁ;- EH EtherNet/IP Promag 100/Promag 400/Promass 100 diagnostics

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

For more information, see EtherNet/IP Integration on page 85.
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CS_PAI_EtherNetIP_NoHB

ra_Dw_EH Promass300_500 ra@_Dw_EH_Flowmeter
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‘al_Temp ;'I_'I' Inp_LolLoGate  Sts_HRoC P o
Val_Cond 'I'_I' Inp_HiRoCGate Sts_HiDev I:I
Sts_eDiag - Inp_HiDevGate Sts_LoDev 0
Sts_HeartbeatAlert 1 Inp_LoDevGate Sts_Failp -~
Sts_|0Fault 7 Inp_COoRGate
Sts_DiagFail A Inp_Reset
Sts_DiagOutOfSpeck BusObj 0

Sts_DiagFuncCheck
Sts_DiagMaintRe gd

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 85.

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_LiquilineCM44x | 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_Dwec
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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 85.

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 I/0 communication with the flowmeter is faulted

Sts_DiagFail Diagnostic indicates device failure

Sts_DiagOut0fSpec 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
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

PlantPAx control |raP_Dvc_EH_Sensor

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_LiquilineCM44x | TagDescript - PV - EH EtherNet/IP Liquiline CM44x diagnostics lookup table
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CS_PAL_FF Sheet

XT104_FF_Link11.Connection Faufted

raP_Dvc_AP_FFLink -

XT104_Dwe PAl -
Inp_PVData FFLink_XT104_Inp_PVData
Inp_PVstatusDa& FFLink_XT104_Inp_PVStatusData XT104 50.0
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val_PV 'jlj') np_ModFault  Val_InpPV 3%’3
Sts_PVBad 0 Inp_ChanF ault Val_RoC 00
Sts_PVuncertain 0 Inp_PVUncertain Va_Dev 0
Sts_PVGood 0 Inp_HiHIGate Cut_Reset 0
Sts_PVGoodCasc ade 0 Inp_HiGake Sts_Err 0
Sts_PWNotLimited 0 Inp_LoGate Sts_HiHi 0
Sts_PVLowLimited 0 Inp_LolLoGate Sts_Hi 0
Sts_PVHghLimited 0 Inp_HiRDCGate Sts_Lo 0
Sts_PVConstant Inp_HiDevGate Sts_LolLo

Inp_LoDevGate Sts_HiRoC
Inp_OoRGate Sts_HiDev

Inp_Reset Sts_LoDev [ o
Sts_Fail
BusObj 0

The CS_PAI_FF control strategy operates the same 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 instruction to integrate a FOUNDATION
Fieldbus device. For more information, see FQUNDATION Fieldbus and Profibus PA Integration
on page 99.

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. See detail bits for additional information. Map this
Sts-PVUncertain output to Inp_PVUncertain on PAI

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 Eteavtiucse is communicating and updating live PV and
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CS_PAI_PA Sheet

ACM Considerations for PAI

¥T105_PA_Linkl1.ConnedionFautted
raP_Dwc_AP_PLink
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Inp_PV3tausData PALink_XT105_Inp_PVStatusData XT105 o
Inp_LiveData PALink_XT105_Inp_LiveData an Inp_PVData val :_I:I a
Val_PV b Inp_ModFault val_lnpPV I:I'I.I'
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Inp_PVUncertan
Inp_HiHiGate Oul_Reset|

Sts_Err
Sts_HiHi
Sts_Hi

Sts_PVNatLin
Sts_PVLowLimited

Bus(O b i}

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 Fiel nd Profibus PA Integration on

page 99.

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-P¥Uncertain output to Inp_PVUncertain on PAI

raP_Dvc_AP_PALink Configuration Considerations

Operand Type Description

Instance of data structure (backing tag) required for

raP_Dve_AP_PALink proper operation of instruction

PlantPAx control

Inp_PVData REAL Process variable data
Inp_PVStatusData SINT Process variable status data (byte)
Inp_LiveData BOOL Eteavtiucse is communicating and updating live PV and

Configure these parameters first because they affect the visibility of the remaining
parameters in the PAl object.

« Ifyou use a specific 1/0 signal type, select the type for the 10_Signal_Type parameter
and select None for the ACM_UsedIn parameter

« |f the PAlis used in another control strategy, select None for the 10_Signal_Type
parameter and select the type of control strategy for the ACM_UsedIn parameter

156 Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025


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

Chapter 10 Process Analog Input (PAI) Control Strategies

ACM_Based Parameters for a PAl Instance

Parameter |Visib|e When |Detai|s
00 - Selection
PAl can be standalone (None) or used as
ACM_UsedIn always part of another PAID, PAIM, PPID, or PDBC
control strategy
10_Signal_Type ACM_Usedin=None pelect the signal ype: None, HART,
Has_00AP=True (controller Set to use the bus for ownership and
Use_00AP parameter) arbitration.

ACM_UsedIn=None

See Process Controller on page 36

02 - Device Configuration

Cfg_HasRoC

always

Set to monitor the PV rate of change

Cfg_HasDev

always

Set to monitor the PV deviation

03.00 - 10 Configuration

Assign a compatible 1/0 point to all applicable parameters in this section. The I/0 connections depend on the 1/0

signal type.

Inp_PV

ACM_UsedIn=Nane
|0_SignalType=None

10_SignalType=HART

Link to the PV input reference

Cfg_UseHARTDigitalData

|0_Signal_Type=HART

Set to use HART Digital Data for the PV, SV,
TV, and FV values

Cfg_UseHARTScaling

|0_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Set to connect HART scaling from PAH
object

Hart_Type

ACM_UsedIn=None
10_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Select the HART type (Generic, Hartb, Hart6,
or Hart7) and the associated diagnostic
table.

Ref_HartDevice

ACM_Usedin=None
10_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Link to the HART device object.
See (RA-LIB) Process > HART_Mapping >
HART 1/0 Card Mapping

Ref_EtherNetlPModule

ACM_UsedIn=Nane
|0_Signal_Type=EH_EthernetIP

Link to the E+H EtherNet/IP device object.
See (RA-LIB) Process > Module >
Endress+Hauser for available objects

Ref_FF_Module

ACM_UsedIn=None
10_Signal_Type=FF

Link to the FOUNDATION Fieldbus device
object.

See (RA-LIB) Process > Module >
Foundation Fieldbus for available objects

Ref_PA_Module

ACM_UsedIn=Naone
10_Signal_Type=PA

Link to the Profibus PA device object.
See (RA-LIB) Process > Module > Profibus
PA for available objects

04 - Alarm Configuration

Cfg_HasFailAlm

always

If Cfg_HasFailAlm =True, ACM displays
section 4.01 - Input Fail Alarm with
additional parameters

Cfg_HasHiHiAIm

always

If Cfg_HasHiHiAlm=True, ACM displays
section 4.02 - Hi Hi Alarm with additional
parameters

Cfg_HasHiAIm

always

If Cfg_HasHiAlm=True, ACM displays
section 4.03 - Hi Hi Alarm with additional
parameters

Cfg_HasLoAlm

always

If Cfg_HasLoAlm=True, ACM displays
section 4.04 - Lo Alarm with additional
parameters

Cfg_HasLoLoAlm

always

If Cfg_HasLoLoAlm=True, ACM displays
section 4.05 - Lo Alarm with additional
parameters

Cfg_HasHiRoCAIm

Cfg_HasRoC=True

If Cfg_HasHiRoCAIm=True, ACM displays
section 4.06 - Hi RoC Alarm with additional
parameters

Cfg_HasHiDevAlm

Cfg_HasDev=True

If Cfg_HasHiDevAim=True, ACM displays
section 4.08 - Hi Dev Alarm with additional
parameters
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Parameter

Visible When

Details

Cfg_HasLoDevAim

Cfg_HasDev=True

If Cfg_HasLoDevAlm =True, ACM displays
section 4.09 - Lo Dev Alarm with additional
parameters

04.01 - Input Fail Alarm

Ref_OoRGate

Cfg_HasFailAlm =True
ACM_UsedIn=None

Link to the gate reference

04.02 - Hi Hi Alarm

Ref_HiHiGate

Cfg_HasHiHiAlm =True
ACM_UsedIn=None

Link to the gate reference

04.03 - Hi Alarm

Ref_HiGate

Cfg_HasHiAlm =True
ACM_UsedIn=None

Link to the gate reference

04.04 - Lo Alarm

Ref_LoGate

Cfg_HasLoAlm =True
ACM_UsedIn=None

Link to the gate reference

04.05 - Lo Lo Alarm

Ref_LolLoGate

Cfg_HasLoLoAlm =True
ACM_UsedIn=None

Link to the gate reference

04.06 - HiRoC Alarm

Ref_HiRoCGate

Cfg_HasHiRoCAIm=True
ACM_UsedIn=None

Link to the gate reference

04.08 - Hi Dev Alarm

Ref_HiDevGate

Cfg_HasHiDevAim=True
ACM_UsedIn=None

Link to the gate reference

04.09 - Lo Dev Alarm

Ref_LoDevGate

Cfg_HasLoDevAlm=True
ACM_UsedIn=None

Link to the gate reference

Additional Sub-Object for a PAl Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object

Description

Events

Configure an event to monitor for the control strategy.
See Event Logging on page 49
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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 PAI 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 reutine 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 | Process 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
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CS_PAID Sheet
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BusOhbj

See CS_PAI Sheet on page 148 for details.
« Substitute AIT301A for the first instance of XT101

«  Substitute AIT301B for the second instance of XT101
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Sts_MaxSel [-
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0
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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

SrcQ 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”rit;grcgp"grgfiganng“;rf;‘rrjc(tﬁ’gﬁk'”9 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
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The CS_PAID_HART control strategy operates the same as the CS_PAID control strategy but
relies on HART input data.

« Forinformation on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 149.
«  Substitute AIT300A for the first instance of XT100
« Substitute AIT300B for the second instance of XT100

For more information, see HART Integration on page 61.
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CS_PAID_EtherNetIP Sheet
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The CS_PAID_EtherNetIP control strategy operates the same as the CS_PAID 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 151.

«  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 85.
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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 153.

«  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 85.
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CS_PAID_FF Sheet

AIT303A_FF_LinkH ConnecionFauled

BusChy 1]

FFLink AT3038_inp_PVData
FFLink AIT3038_inp_PVSiatsData

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 155.
»  Substitute AIT303A for the first instance of XT100

« Substitute AIT303B for the second instance of XT100

For more information, see FOUNDATION Fiel nd Profibus PA Integration on
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CS_PAID_PA Sheet
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The CS_PAID_PA control strategy operates the same as the CS_PAID 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 156.

« 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 99.

Configure the 10_SignalType parameter first because it affects the visibility of the remaining
parameters in the PAID object.
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ACM_Based Parameters for a PAID Instance

Parameter |Visib|e When |Detai|s
00 - Selection
Link to analog input reference for PAID

PAI_RefTag always Outputs

: Select the signal type: None, HART,
10-Signal.Type always EH_EthernetiP, FF, or PA.
Cfg_HasPVA always Set if Inp_PVA is connected in logic
Cfg_HasPVB always Set if Inp_PVB is connected in logic

Cfg_HasHARTA

10_Signal_Type=HART
CfgHasPVA=True

Set if analog input A is connected to a HART
device.

Cfg_HasHARTB

|0_Signal_Type=HART
CfgHasPVB=True

Set if analog input B is connected to HART
device.

10_Signal_Type=EH_EthernetIP

Set if analog input A is connected to a E+H

Cfg_HasEHA CfgHasPVA=True EtherNet/IP device.
Cfa_HasEHB 10_Signal_Type= EH_EthernetlP | Set if analog input B is connected to E+H
9- CfgHasPVB=True EtherNet/IP device
Cfa_HasFFA 10_Signal_Type=FF Set if analog input A is connected to a
g- CfgHasPVA=True FOUNDATION Fieldbus device
10_Signal_Type=FF Set if analog input B is connected to
Cfg HasFFB CfgHasPVB=True FOUNDATION Fieldbus device
10_Signal _Type=PA Set if analog input A is connected to a
Cfg-HasPAA CfgHasPVA=True Profibus PA device
|0_Signal_Type=PA Set if analog input B is connected to
Cfg-HasPAB CfgHasPVB=True Profibus PA device
_ Set to use the bus for ownership and
Use_00AP Has_00AP=True (controller arbitration.

parameter)

See Pracess Controller on page 36

03.00 - 10 Configuration

Assign a compatible 1/0 point to all applicable parameters in this section. The 1/0 connections depend on the 1/0

signal type.

Cfg_UseHARTDigitalData

10_Signal_Type=HART

Set to use HART Digital Data for the PV, SV,
TV, and FV values

Cfg_UseHARTScaling

10_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Set to connect HART scaling from PAH
object

Hart_Type

10_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Select the HART type (Generic, Hartb, Harts,
or Hart7) and the associated diagnostic
table

03.01- 10 Configuration

Assign a compatible I/0 point to all applicable parameters in this section. The I/0 connections depend on the 1/0

signal type.

PAIA_RefTag Cfg_HasPVA=True Link to PAI reference
Cfg_HasPVA=True

Inp_PVA 10_SignalType=None Link to the analog input A PV reference

10_SignalType=HART

Ref_HartDeviceA

10_Signal_Type=HART
Cfg_HasPVA=True
Cfg_UseHARTDigitalData=False

Link to the HART device object.
See (RA-LIB) Process > HART_Mapping >
HART 1/0 Card Mapping

Ref_EtherNetIPModuleA

10_Signal_Type=EH_EthernetIP
Cfg_HasPVA=True
Cfg_HasEHA=True

Link to the E+H EtherNet/IP device object.
See (RA-LIB) Process > Module >
Endress+Hauser for available objects

Ref_FF_ModuleA

10_Signal_Type=FF
Cfg_HasPVA=True
Cfg_HasFFA=True

Link to the FOUNDATION Fieldbus device
object.

See (RA-LIB) Process > Module >
Foundation Fieldbus for available objects

Ref_PA_ModuleA

10_Signal_Type=PA
Cfg_HasPVA=True
Cfg_HasPAA=True

Link to the Profibus PA device object.
See (RA-LIB) Process > Module > Profibus
PA for available objects

03.02 - 10 Configuration

Assign a compatible 1/0 point to all applicable parameters in this section. The I/0 connections depend on the 1/0

signal type.

PAIB_RefTag

Cfg_HasPVB=True

Link to PAl reference
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Parameter

Visible When

Details

Inp_PVB

Cfg_HasPVB=True
10_SignalType=None

10_SignalType=HART

Link to the analog input B PV reference

Ref_HartDeviceB

10_Signal_Type=HART
CfgHasHARTB=True
CfgHasPVB=True
Cfg_UseHARTDigitalData=False

Link to the HART device object.
See (RA-LIB) Process > HART_Mapping >
HART 1/0 Card Mapping

Ref_EtherNetIPModuleB

10_Signal_Type=EH_EthernetIP
Cfg_HasPVB=True
Cfg_HasEHB=True

Link to the E+H EtherNet/IP device object.
See (RA-LIB) Process > Module >
Endress+Hauser for available objects

Ref_FF_ModuleB

10_Signal_Type=FF
Cfg_HasPVB=True
Cfg_HasFFB=True

Link to the FOUNDATION Fieldbus device
object.

See (RA-LIB) Process > Module >
Foundation Fieldbus for available objects

Ref_PA_ModuleB

10_Signal_Type=PA
Cfg_HasPVB=True
Cfg_HasPAB=True

Link to the Profibus PA device object.
See (RA-LIB) Process > Module > Profibus
PA for available objects

03.03 - Ref PAI Alarm Configuration
Assign a compatible I/0 point to all applicable parameters in this section. The I/0 connections depend on the 1/0

signal type.

Ref_HiHiGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

Ref_HiGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

Ref_LoGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

Ref_LolLoGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

Ref_HiRoCGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

Ref_HiDevGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

Ref_LoDevGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

Ref_OoRGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

04 - Alarm Configuration

Cfg_HasFailAlm

always

If Cfg_HasFailAlm =True, ACM displays
section 4.01- Input Fail Alarm with
additional parameters

Cfg_HasDiffAlm

always

If Cfg_HasDiffAlm=True, ACM displays
section 4.07 - Signal Difference Alarm with
additional parameters

Cfg_HasNoneGoodAlm

always

If Cfg_HasNoneGoodAIm=True, ACM
displays section 4.10 - No Good Alarm with
additional parameters

Cfg_HasOneGoodAlIm

always

If Cfg_HasOneGoodAIm=True, ACM displays
section 4.11- One Good Alarm with
additional parameters

Additional Sub-Object for a PAID Instance

Sub-Object

Description

Events

Configure an event to monitor for the control strategy
See Event Logging on page 49
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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 routine 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
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CS_PAIM Sheet
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PAl Input References

See CS_PAI Sheet on page 148 for details.
« Substitute AIT401x for each instance of XT101
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PAI Outputs to PAIM Inputs

Parameter

Description

Val

Value for PV parameter

Process Variable (PVEU)

SrcQ

0 =Good, live, confirme
8 = Test, simulated
9 = Test, loopback

16 = Uncertain, live, off-

20 = Uncertain, using re
32 = Bad, signal failure
33 = Bad, channel fault

Value for Inp_PVSrc( parameter
Inp_PV source status and quality:

d good

1=Good, live, assumed good
2 = Good, no feedback, assumed good

10 = Test, manually entered

spec

17 = Uncertain, substituted at device
18 = Uncertain, substituted at instruction
19 = Uncertain, using last known good

placement value

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

Sts_eNotifyAll

Related PV object alarm

1=Not in alarm, unackn

6 = High severity alarm,
7= High severity alarm,

Value for PPID Inp_PVNotify parameter

priority and acknowledgment status:

0= Not in alarm, acknowledged

owledged or reset required

2 = Low severity alarm, acknowledged

3 = Low severity alarm, unacknowledged
4= Medium severity alarm, acknowledged

5 = Medium severity alarm, unacknowledged

acknowledged
unacknowledged

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

PAIM Outputs to PAl 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
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VELHARTTV D i XCmd_Reset . g PVGHatly st
Val_HARTQY ) iip_FVHData
Val_HARTLoopCurrent :0 : np_PVHSre0
Val_npRawMinFromHART 0 Inp_PvHNotly
[ BusOby L]
Vsl PVEUMacFromHART
Aef HARTData  HARTDevice_| PAxDevice BusOby ]

Ref DiagTabie _HARTT_DegTable_Generc

To Inputs C..H
Raf UnksTable _HART EUTasble_Generic

The CS_PAIM_HART control strategy operates the same as the CS_PAIM control strategy but
relies on HART input data.

« Forinformation on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 149.
+  Substitute AIT400x for each instance of XT100

For more information, see HART Integration on page 61.
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CS_PAIM_EtherNetIP Sheet

P Dvc BH Pomamsi00 FWsE ~

ATA0EA FT

Ercesania-- |

i ho AT40EA Fromess 100401 |
ATA0ZN Proeass 100001 |
AIT40ZA Promass 100000

AM40ZA. MobeDaks

=F Qoo B4 Hortmar i |
[ATS2A Dwc Howtboa
| 3 AMA0RA Due HE SoncMEG
ATT40PA Dec HB Sercikks

AT40ZA Dic HE RoacMES i
ATT4CEA Dve HE Reacints

EH Duc HBSeq

[ Duc BH Fomamion FaE ]
|nmicza T
AT40ZE. Fomess 1006001 |

AMA00E. Fromess 000G
Dol AMT028 MetoDoka

=¥ Duc M Harmaz £

|AT4EE Do Hoatboad
ATS078 Dvc HB SendWES i
AIT4028 Dvc HE Somanea

AM40CE Dve HE RoadMES
AM40FE Dve HE Roscos
EH Dwve HBSaq Promass 00

ErchiaDus
AITACEE Proness 1004H |

[=F Duc B4 Fowmans - [En =

AMOEA Dve

AT40EA M alakz
EF Ellnie 54

EF DRaTpic Frommss 1| |

w

1

To Inpu'ts C..H

The CS_PAIM_EtherNetIP control strateqy operates the same as the CS_PAIM 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 151.
«  Substitute AIT402x for each instance of XT100

For more information, see EtherNet/IP Integration on page 85.
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CS_PAIM_EtherNetIP_NoHB

Sheet

2P Dve EH Pramas =100 F W2

AT FT

ErabieOut
AIT405A_Fromass_100&:11
AIT40EA_Promass_1004:01
AT40EA_Fromass_100&:C
AIT4054_MeterData

2P Dve EH Promas =100 F W2

AIBOS_FT

ErabieOut
AT4058_Promass_100&:11
AIT40EE_Promass_1004:01
AT4058_Promass_100&:C
AIT4058_MaterData

174

raP Dve EH_Fowmetr

AIT405A_Dve

AIHOS_MaeDaa
_BF_EUTste EH
_EIF_Diaghbe_Fromassi0| . .

AIHOE_MaeDas
_BF_EUTste EH
_EIP_Diaghbe_Promassid| .

jert |

To Inputs C..H

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 153.
o Substitute AIT405x for each instance of XT100

For more information, see EtherNet/IP Integration on page 85.
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CS_PAIM_FF Sheet

AIT4034_FF_Link: 11. ConnectionF aulted

raP_Dwc AP FFLnk
AlTD3A Do
Inp. 3

2 FFLnk AIT403A_Ing F\Dats
=Da=  FFLink AT4024_Inp_PVStatusData
2 FFLink AIT40%_Ing LiveDas , -

AlT403B_FF_Link: 1. ConnectionFauted

raP_Dwe AP FFLnk =

06 g o 00 LD LA g E

AITD3E Dwe
I a FFLink AIT4038_Inp F\VDats
\=Dstz  FFLink_AIT40% _Inp_PStatusData

a FFLink AIT4038_Ing LiveDats

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.

»  Forinformation on OUNDATION Fieldbus device outputs to PAl inputs, see CS_PAI_FF
Sheet on page 155.
« Substitute AIT403x for each instance of XT100

For more information, see FOUNDATION Fiel nd Profibus PA Integration on
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CS_PAIM_PA Sheet

AIT4045_FA_Link:11. ConnactionFaufted g FAl
raP_Dvg AP_PALInk

PALnK A IT4044_Inp PVDat
PALink_AT404A_Inp_PVS tateData
PALink_AITAD4A_Inp LiveDats|

PAIM

A A

AITH048_FA Link: 1. Comation aited

raP_Dvc AP_FAlink

AIT4048_Dvc
Inp

FALink AIT404E_Inp_PVDsts
s PFALink AIT404 _ing FVStatusData
FALink AITA04E_Inp LiveData| _ _

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 156.
« Substitute AIT404x for each instance of XT100

For more information, see FOUNDATION Fiel
ACM Considerations for
PAIM

parameters in the PAIM object.

s and Profi

s PA Integration on

Configure the 10_SignalType parameter first because it affects the visibility of the remaining

ACM_Based Parameters for a PAIM Instance

Wherex=A,B,C, D, E F,G,H

Parameter |Visible When Details
00 - Selection
Link to analog input reference for PAIM
PAI_RefTag always outputs
: Select the signal type: None, HART,
10-Signal-Type aways EH_EthernetiP, FF, or PA.
Cfg_HasPVx always Set if the associated Inp_PV is connected

in logic

10_Signal_Type=HART

Cig-HasHARTX CfgHasPVx=True

Set if analog input x is connected to a HART
device

10_Signal_Type=EH_EthernetIP

Set if analog input x is connected to a E+H

Cfg_HasEHx CfgHasPVx=True EtherNet/IP device
10_Signal_Type=FF Set if analog input x is connected to a

Cfg_HasFFx CfgHasPVx=True FOUNDATION Fieldbus device

Clo HasPhx 10_Signal _Type=PA Set if analog input x is connected to a

CfgHasPVx=True

Profibus PA device
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Parameter Visible When Details
_ Set to use the bus for ownership and
Use_00AP Has_00AP=True (controller arbitration.

parameter)

See Pracess Controller on page 36

03.00 - 10 Configuration
Assign a compatible 1/0 point to all
signal type.

applicable parameters in this secti

on. The I/0 connections depend on the I/0

Cfg_UseHARTDigitalData

10_Signal_Type=HART

Set to use HART Digital Data for the PV, SV,
TV, and FV values

Cfg_UseHARTScaling

[0_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Set to connect HART scaling from PAH
object

Hart_Type

10_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Select the HART type (Generic, Hart5, Hart6,
or Hart7) and the associated diagnostic

table

03.0# - 10 Configuration

Assign a compatible 1/0 point to all applicable parameters in this section. The 1/0 connections depend on the I/0

signal type.

Where x: 1=A, 2=B, 3=C, 4=D, 5=E, 6=

F. 7=6, 8=H

PAIx_RefTag Cfg_HasPVx=True Link to PAl reference
Cfg_HasPVx=True
Inp_PVx 10_SignalType=None Link to the analog input x PV reference

10_SignalType=HART

Ref_HartDevicex

10_Signal_Type=HART
Cfg_HasPVA=True
Cfg_UseHARTDigitalData=False

Link to the HART device object.
See (RA-LIB) Process > HART_Mapping >
HART 1/0 Card Mapping

Ref_EtherNetIPModulex

10_Signal_Type=EH_EthernetIP
Cfg_HasPVA=True
Cfg_HasEHA=True

Link to the E+H EtherNet/IP device object.
See (RA-LIB) Process > Module >
Endress+Hauser for available objects

Ref_FF_Modulex

10_Signal_Type=FF
Cfg_HasPVA=True
Cfg_HasFFA=True

Link to the FOUNDATION Fieldbus device
object.

See (RA-LIB) Process > Module >
Foundation Fieldbus for available objects

Ref_PA_Modulex

10_Signal_Type=PA
Cfg_HasPVA=True
Cfg_HasPAA=True

Link to the Profibus PA device object.
See (RA-LIB) Process > Module > Profibus
PA for available objects

03.09 - Ref PAI Alarm Configuration

Assign a compatible I/0 point to all

applicable parameters in this secti

on. The I/0 connections depend on the /0

signal type.
. PAI_RefTag is linked to an analog |,
Ref_HiHiGate input reference Link to the gate reference
. PAI_RefTag is linked to an analog |,
Ref_HiGate input reference Link to the gate reference
Ref_LoGate PAL_RefTag is linked to an analog Link to the gate reference

input reference

Ref_LoLoGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

Ref_HiRoCGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

Ref_HiDevGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

Ref_LoDevGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

Ref_OoRGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

04 - Alarm Configuration

Cfg_HasFailAlm

always

If Cfg_HasFailAlm =True, ACM displays
section 4.01- Input Fail Alarm with
additional parameters

Cfg_HasMinGoodAlIm

always

If Cfg_HasMinGoodAIm=True, ACM displays
section 4.11- Min Good Alarm with
additional parameters

Cfg_HasAnyRejectAlm

always

If Cfg_HasAnyRejectAlm=True, ACM
displays section 4.13 - Any Reject Alarm
with additional parameters
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Additional Sub-Object for a PAIM Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description

Configure an event to monitor for the control strategy

Events See Event Logging on page 49
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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 10 fault status and

interlock conditions.

The following PAO control strategies are available as routines in the process library:
«  CS_PAQ (with interlocks)
«  CS_PAO_nolntlk (without interlocks)
«  CS_PAQ_HART (HART input with interlocks)
«  CS_PAO_HART_nolntlk (HART input with no interlocks)

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

The PAO control strategies contain these Function Block sheets:

Sheet

Description

CS_PAD

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
170 fault.

The PAQO 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 Only in CS_PAD.

Interlock Bank 2
Interlock Bank 3
Interlock Bank 4
Interlock Bank 5
Interlock Bank 6
Interlock Bank 7

The PAQ instruction manitors 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 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

RAO

XC100
Bank_7_Executed Enableh

g
=
=

XC100_Out_CV

9-F2 Out_CVOpenData [5
Out_CVCloseData [
Out_Reset "; -
Inp_PosFdbk \al_Pos ”
Inp_HandFdbk Val CVSet >
XC100_Intk_BankSts. Sts_IntlkOK Inp_InthOK . -
XC100_intlk_BankSts.Sts_NBIntkOK Inp_NBintkOK

XKC100_Intlk_BankSts Siz_Available Inp_Intlk&vaiable

AT e

XC100_intlk_BankSts. Sts_IntikTripinh Inp_IntIkTripinh .
I0Fault Inp_IOFault Stz Hand :
1053 N Inp_DeviceFault Sis_005 :
XC100_Intlk_BankSts Stz RdyReset - Inp_RdyReset Stz_Maint :
Inp_Reset SE_ovd [
PSet_CV Ste Bt [
PSet_Owner Sts_Prog ‘1'
St Oper -
Stz_ProgOperLock b
BusObj 1]
PAO Input References
Parameter Description
Bank_7_Executed
Where 7 = The total number of 1= All interlock banks have been evaluated

interlocks in your control strategy

Tieback input.
XC100_Inp_PosFdbk Feedback from actual device position PV (CV engineering units). Valid any
float. Default is 0.0.

XC100_Intlk_BankSts.Sts_IntIkOK 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_IntlkTripinh 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 Irgtseertlock bank status 1= A latched interlock (returned to 0K) is ready to be
PAO Output References
Parameter Description

Control Variable output

CV output in raw (I/0 Card) units.

XC100_0ut_CVData 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
Value of CV Output after optional rate limiting, in engineering units.
XCI01Val_CVOut 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

Instance of data structure (backing tag) required for
P_ANALDG_OUTPUT 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.

PlantPAx® control

If you use digital output pulses, configure these PAQ 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.

10 Faults Sheet

XC100_np_PosFdbk_CHR
XC100_lnp_PosFdbk_ModFaut

Y

Y
A-."/

XC100_inp_OpenLS_ChFRt : I = 10Faut
XC100_inp_OpenLS_ModFt 47, -

XC100_inp_ClosedLS_ChFit -
XC100_lnp_ClosedLS_ModFt =

XC100_Out_CV_ChFa )
XC100_Out_CV_Modrt =S

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_ModFlt 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_PAO sheet

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 21.
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CS_PAO_HART Sheet

PAH

¥C102_Dve
Val_HARTPY
Val_HARTSV
Val_HARTTV
Val_ HARTOY

Val HARTLoopCumrent
awMin FomHART
wh ART

Sts_eHARTDiagCode1
Sts_CumentSaturated
Sts_CurentFixed
Sts_DiagnosticAdive
Srol

Ref HARTData  HARTDevice_|_PADevice
Fefl DiagTable _HARTT_DiagTable_Generic
Re_UnisTable _HART_EUTable_Generic

HC102_Intlk_BankSts. Sts_IntlkOK ::
X102 _Intlk_BankSts.Sts MBIntl KK 7
XC102_Intlk_BankSts Sts_Available =
AC 12 Intlk B ankSts.Sts_IntiTripinh
XC1@ _Dve_sts_eHARTDiagCode1
WC102_Dve_SisEDiagnostichdive
1E4 IOFailt =
10-F2 0
HC12_Intlk_BankSts Sts_R dRe st
PAD
e oo
Inp_OwnerCmd Out_CVData i HC°102_0ut_CV
Inp_OpenedFdokData Out CVOpenDatal> o
Inp_Clos k Out_CVCloseData 0
Inp_Posl Out_Reset 50.0
Inp_HandFdbk Val_Pos 0 I]
Inp_IntkOK /al_CVSetp )
Inp_MBIntlkOK \ VOUE — o
Inp_IntlkAvailable t OwnerSts ‘38‘90848
Inp_IntkTriplnh ypActive BypActive
HC102_Dve_Sts_eHARTDiagCode Inp_SmanDwvcsts Sts_Emr 0 2-C43C4
- Inp_SmarnDvcDiagAvailable Sts Hand 0 4-C4 5C4
Inp_lOFault Sts_0oS 0 6-C4 7-C4
HC102_Dwe_Sts_DiagnosticActive Inp_DeviceFault Sts_Maint 0 8C4 9-C4
+F1 Inp_RdyReset Sts_Owrd(? o
Inp_Reset Sis Bd 0
PSet_CV Sts_Prog 1
PSet_Owner Sts_Oper 0
Sts_ProgOperock
Bus Obj ]

The CS_PAO_HART control strategy, including the Interlock and 10 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 61.

ACM Considerations for PAO Configure these parameters first because they affect the visibility of the remaining

182

parameters in the PAQ object.
« If you use HART data, set 10_Signal_Type=HART and Cfg_UsedInOther=False

 If the PAD is used in another control strategy, set 10_Signal_Type=None and
Cfg_UsedInOther=True
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ACM_Based Parameters for a PAO Instance

Parameter |Visible When | Details
00 - Selection

PAQ can be standalone (False) or used as
Cfg_UsedInOther always part of anather PPID_PAQ, CC, IMC, MMC, or

RMPS control strategy (True)

OTHER_RefTag

Cfg_UsedInOther=True

Link to the other control strategy that uses
this PAO instance.

10_Signal_Type Cfg_UsedInOther=False Select the signal type: None or HART.
Has_00AP=True (controller Set to use the bus for ownership and
Use_00AP parameter) arbitration.

Cfg_UsedInOther=False

See Pracess Controller an page 36

Use_Arbitration(

Use_00AP=True

Set to use the Arbitration() instruction for
ownership queuing.

See Process Controller on page 36

00.01.00 - Data - HART

Cfg_UseHARTText

10_Signal_Type=HART

Set to use the text configuration from the
HART device

01- Options

Bus_Instance

Has_00AP=True (controller
parameter)
Use_00AP=True
Cfg_UsedInOther =False

Link to a bus array instance. This should be
unique for each device

See Pracess Controller an page 36

Cfg_HasIntlkObj

Cfg_UsedInOther =False

Set to create an instance of the PINTLK
instruction

UseResetWireConnectors

Cfg_HasIntlkObj=True

Set to connect the Out_Reset of the device to
the Inp_Reset of the assaciated interlock

02 - Device Configuration

Set if the device has pulse output (open or

Cfg_HasPulseQut Always close)

02.01- Device Configuration

Cfg_HasOpenedFdbk always Set if the device has an open feedback input
Cfg_HasClosedFdbk always Set if the device has a closed feedback input

Cfg_HasPosFdbk

10_Signal_Type=None

Set if the device has a position feedback
input

Cfg_HasCombinedFdbk

always

Set if the device has combined feedback
providing open, closed, and position.

03 - 10 Configuration

Assign a compatible I/0 point to all applicable parameters in this section. The I/0 connections depend on the

configuration of the controller obj

ect I/0. See 1/0 Mapping on page 38.

Link the Pset CV reference tag. This will be

Ref_PSet_CV always connected to the PAO.Pset_CV input
parameter.

Cfg_UsedInOther=False

Cfg-HasOpenedFdbk=True Link the open limit switch feedback input
Inp_OpenLS

Cfg_UsedInOther=False reference

Cfg_HasCombinedFdbk=True

Cfg_UsedInOther=False

Cfg-HasClosedFdbk=True Link the closed limit switch feedback input
Inp_ClosedLS
fip-Liose Cfg_UsedInOther=False reference

Cfg_HasCombinedFdbk=True

Cfg_UsedInOther=False .
Out_CV Cfg_HasPulseOut=False Link the CV output reference
Out_CVOpen Cfg_HasPulseOut=True Link the CV open output reference
Out_CVClose Cfg_HasPulseOut=True Link the CV close output reference

03.00 - 10 Configuration

Cfg_UseHARTDigitalData

Cfg_UsedInOther=False
10_Signal_Type=HART

Set the references for the HART PV, SV, TV,
and values

Hart_Type

Cfg_UsedInOther=False
10_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Select the HART type (Generic, Hartb, Harts,
or Hart7) and the associated diagnostic table
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Parameter Visible When Details
Cfg_UsedInOther=False Link to the HART device object
Ref_HartDevice 10_Signal_Type=HART See (RA-LIB) Process > HART_Mapping >

Cfg_UseHARTDigitalData=False  |HART I/0 Card Mapping

04 - Alarm Configuration

If Cfg_HasDevAlm=True, ACM displays

Cfg_HasDevAim always section 4.01 - Dev Alarm with additional
parameters
If Cfg_DeviceFaultAlm=True, ACM displays
Cfg_DeviceFaultAlm always section 4.02 - Device Fault Alarm with

additional parameters

If Cfg_HasIOFaultAlm=True, ACM displays

Cfg_HaslOFaultAlm always section 4.03 - I/0 Fault Alarm with additional
parameters
If Cfg_HasIntlkTripAlm=True, ACM displays
Cfg_HasIntlkTripAlm always section 4.04 - Interlock Trip Alarm with

additional parameters

Additional Sub-Objects for a PAO Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description

Configure interlocks for the control strategy

Interlocks See Interlocks on page 49

Configure an event to monitor for the control strategy

Events See Event Logging on page 49
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Notes:
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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.

«  Aproject 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

{FD Motor OB Hi-Hi Temp
@ Motar IB Hi-Hi Temp

J Pump IB Hi-Hi Temp

Pump OB Hi-Hi Temp

Motar OB High Temp

Mataor IB High Temp -

Pump IB High Temp 0

Pump OB High Temp

? 0K

The CS_PBL control 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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CS_PBL Sheet

PBL
LOG100
L 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
LOGI00_Out_Live Condition logic output (result) after delay.
PBL Configuration Considerations
Operand Type Description
Instance of data structure (backing tag) required for
PB. tag P_BOOLEAN_LOGIC proper operation of instruction

ACM Considerations for a Configure the parameters to process as many as four digital inputs by applying as many as
PBL Instance eight gates of configurable logic.
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ACM_Based Parameters for a PBL Instance

Parameter | Visible When | Details

03 - 10 Configuration
Assign a compatible I/0 point to all applicable parameters in this section. The I/0 connections depend on the

configuration of the controller object I/0. See 1/0 Mapping on page 38.

RefTag_Inp0 always Link to logic input 0
RefTag_Inp1 always Link to logic input 1
RefTag_Inp2 always Link to logic input 2
RefTag_Inp3 always Link to logic input 3
RefTag_Inp4 always Link to logic input 4
RefTag_Inp5 always Link to logic input 5
RefTag_Inp6 always Link to logic input 6
RefTag_Inp7 always Link to logic input 7
Out_Live always Link to the output reference

Additional Sub-0Object for a PBL Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description

Configure an event to monitor for the control strategy
See Event Logging on page 49

Events
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Notes:
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Chapter 15

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 Process Permissives instruction The Process Permissives (PPERM) instruction collects, or

Permissives 1 sums up, the permissive conditions that let a piece of equipment energize. In most cases,

Permissives 2 permissive conditions must be true to energize equipment. Once the equipment is

Permissives 3 energized, permissives are ignored.

Interlock Bank 0

:Rglggt Eggt 12 The instruction monitors bypassable and non-bypassable Interlacks that force the analog

Interlock Bank 3 output to a specific configured (safe) value or to maintain the current value (configurable).

Interlock Bank & There are 8 interlock bank sheets; each sheet exposes 16 of the available 32 interlocks per
bank by default.

:mzﬂggt Eggt g Use the sheets and interlocks that you need and delete the remainder.

Interlock Bank 7

10 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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CS_PDA4SD Sheet

PD4SD
0450200 N
Bank_7_Executed o Enabiein Out_AData : D4S0200_Out A
11F1 N Inp_OwnerCmd Out_BData : D4S0200 Out B
D4SD200_Inp_AFdbk : Inp_AFdblData Out_CData : 0450200 Out C
D45D200_Inp_BFdbk : Inp_BFdbkData Cut_DData : 0450200 _0ut D
D430200_Inp_CFdbk : Inp_CFdbkData Out_HornData : D4=5D200_0Out_Hom
D4&SD200_Inp_DFdbk = Inp_DFdbkData Out_Reset[>
. Inp_EgpFaultData Out_OwnerSts :
IOFaut = Inp_IOFaut sts s
PemOKD L 1254 Inp_StOPermOK Sts st :
2-F1 : NEPemOKD ! Inp_StONBPe mOK. Stz St2 ;
PermOK1 2F1 5 Inp_St1PermOK Sts St3 o
3-F1 NBPemO K1 Inp_St1NBPemOI Sis_Moving N
3F1 Inp_St2PermOK Sts_BypActive :
Inp_St2NBPe mmOK Sts_NotRdy :
Inp_St3PermOK Sts_Hand [
R Inp_St3NBPe mOK Sts OS>
D4SD200_Intk_BankSts. Ste_IntkOK : Inp_IntikOK Sts_Maint :
D4S0200_Intk_BankSts Sts_NEIN 10K . Inp_NBINtOK Sts_Ovrd [
D450200_Intk_BankSts Sts_Avaibble : Inp_IntlkAvail able Sts Ext :
D450200_Intk_BankSts.Sts_IntlkTripinh : Inp_IntlkTripinh Sts Prog :
D45D200_intk_BankSts. Sts_RdyResat - Inp_RaiyReset Sts_Oper[? _
PSet_Owner Sis_ProgOper_ock :
Sts_Fail[>
Sts_RdyReset[>
BusObj o
PD4SD Input References
Parameter Description

Bank_7_Executed
Where 7 = The total number of interlocks |1=All interlock banks have been evaluated
in your control strategy

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.
|OFault Input connection from |0 Faults sheet

Input connection from Permissives sheet 0 (State 1)
Perm0K0 1=0n permissives 0K, device can turn On

Input connection from Permissives sheet 0 (State 1)
NBPermOKD 1= Non-bypassable On permissives OK, device can turn On
PermoK1 Input connection from Permissives sheet 1(State 2)

1=0n permissives OK, device can turn On

Input connection from Permissives sheet 1(State 2)
NBPermOK] 1=Non-bypassable On permissives OK, device can turn On

Input connection from Permissives sheet 2 (State 3)
PermOK2 1=0n permissives 0K, device can turn On

Input connection from Permissives sheet 2 (State 3)
NBPermOK2 1= Non-bypassable On permissives OK, device can turn On

Input connection from Permissives sheet 3 (State 4)
PermOK3 1=0n permissives 0K, device can turn On
NBPermoK3 Input connection from Permissives sheet 3 (State 4)

1=Non-bypassable On permissives OK, device can turn On

Interlock bank status
D4SD200_Intlk_BankSts.Sts_IntlkOK 1=0Ktorun
0= Stop

D4SD200_Intlk_BankSts.Sts_NBIntIkOK Interlock bank status 1= All non-bypassable interlocks OK to run

D4SD200_Intlk_BankSts.Sts_Available Interlock bank status 1= Available

. Interlock bank status 1= Interlock trip inhibit - stops equipment but
D4SD200_Intlk_BankSts.Sts_IntlkTripInh does not trip

D4SD200_Intlk_BankSts.Sts_RdyReset Itr[;tggl?glsaet;ank status 1= A latched interlock (returned to OK) is ready
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Permissive Sheet

PD4SD Output References

Parameter Description

D4SD200_0ut_A Output A to device
D4SD200_0ut_B Output 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 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
D4S0200_0Pem
g . PermON PermOK0
NBPermOKD 83
BypAcive
PPERM Input References
Parameter Description
BypActive Input connection from the CS_PD4SD sheet

PPERM Output References

Parameter

Description

PermOK0
PermOK1
Perm0K2
PermOK3

Overall permissive status (1= 0K to energize)

NBPerm0OKO
NBPerm0OK1
NBPerm0OK2
NBPerm0OK3

Non-bypassable permissive status (1= all non-bypassable permissives OK to energize)
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10 Fault Sheet

bl

D430200_Inp_Fdbka_ChFR

D4SD200_np_Fdbka,_ModFt L f
»
-
(] 7
D4S0200_inp_Fdbi8_CHFR | - o
D45D200_hp_FdbkS_ModFit - :D'_l
7
=
D4S0200._inp_FdbiC_CHFR F e
D4S0200_np_FdbkC_ModFt = I
D,
0 7
D4S0D200_Inp_FdbiC_CHFE “ e
D4SD200_np_FdokC_lodFy ¢ :D_-’
. T
D,
D4S0200_Out_A_ChFit 2 i<t
DSD200_Out_A MoFE b : Dy
77 4 :[).J
-,
0 77
D4S0200_Out B_CHFR [ 4
D4SD200_0ut_B_ModFt = i
27
I |
Q kes
D4SD200_Out C_CHFR - > .
D4SD200_Out_C_ModFr = I
i'd
D,
o b
D4S0200_ Ot C_OFt ; -
D450200_Out_C._ModFt - : i}a’
i} 7
D450200_Out Hom_ChAt | < B
D450200_0ut_Hom_ModFe - :[}!
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Chapter 15 Process Discrete 2-, 3-, or 4-State Device (PD4SD) Control Strategy

Fault Input References

Parameter Description

D4SD200_Inp_FdkA_ChFIt
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_ChFlt

D4SD200_0ut_A_ModFlt
D4SD200_0ut_B_ModFlt

D4SD200_0ut_B_ModFt Output module faults
D4SD200_0ut_B_ModFlt

D4SD200_0ut_Horn_ChFlt Sound audible for output channel fault
D4SD200_O0ut_Horn_ModFlt 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 21.

ACM Considerations for a Configure the Cfg_NumState parameter to define the number of device states.
PD4SD Instance
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Process Discrete 2-, 3-, or 4-State Device (PD4SD) Control Strategy

ACM_Based Parameters for a PD4SD Instance

Parameter

| Visible When

| Details

00 - Selection

Use_00AP

Has_00AP=True (controller
parameter)

Set to use the bus for ownership and
arbitration.

See Pracess Contraller on page 36

Use_ArbitrationQ

Use_00AP=True

Set to use the Arbitration( instruction for
ownership queuing.

See Pracess Controller on page 36

01- Options

Bus_Instance

Has_00AP=True (controller
parameter)
Use_00AP=True

Link to a bus array instance. This should be
unique for each device

See Process Controller on page 36

Cfg_NumStates

always

Enter the number of device states (2, 3, or 4)
The default is 2.

Cfg_HasPerm00bj

Cfg_NumStates >=1

Set to create an instance of the PPERM
instruction to allow a state 0 command

Cfg_HasPerm10bj

Cfg_NumStates >=2

Set to create an instance of the PPERM
instruction to allow a state 1command

Cfg_HasPerm20bj

Cfg_NumStates >=3

Set to create an instance of the PPERM
instruction to allow a state 2 command

Cfg_HasPerm30bj

Cfg_NumStates >= 4

Set to create an instance of the PPERM
instruction to allow a state 3 command

Cfg_HasIntlkObj

always

Set to create an instance of the PINTLK
instruction

UseResetWireConnectors

Cfg_HasIntlkObj=True

Set to connect the Out_Reset of the device to
the Inp_Reset of the associated interlock

03 - 10 Configuration

Assign a compatible I/0 point to all applicable parameters in this section. The 1/0 connections depend on the

configuration of the controller ob

ject 1/0. See 1/0 Mapping on page 38..

Inp_FdbkA always Link to the Feedback A reference

Inp_FdbkB always Link to the Feedback B reference

Inp_FdbkC always Link to the Feedback C reference

Inp_FdbkD always Link to the Feedback D reference

Out_A always Link to the Output A reference

Out_B always Link to the Output B reference

Out_C always Link to the Output C reference

Out_D always Link to the Output D reference

Out_Horn always Link to the horn output reference

04 - Alarm Configuration
If Cfg_HasEqpFaultAlm=True, ACM displays

Cfg_HasEgpFaultAim always section 4.07 - Equipment Fault Alarm with
additional parameters

. If Cfg_HasFailAlm=True, ACM displays section

Cfg-HasFailAlm always 4.09 - Fail Alarm with additional parameters
If Cfg_HasIntlkTripAlm=True, ACM displays

Cfg_HasIntlkTripAlm always section 4.01- Interlock Trip Alarm with
additional parameters
If Cfg_HaslOFaultAIm=True, ACM displays

Cfg_HaslOFaultAlm always section 4.02 - I/0 Fault Alarm with additional

parameters

Additional Sub-Objects for a PD4SD Instance
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Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description
Configure interlocks for the control strategy
Interlocks See Interlocks on page 49
Permissive_0
Permissive_1 Configure permissives to allow state commands
Permissive_2 See Permissives on page 50
Permissive_3
Events Configure an event to monitor for the control strategy
See Event Logging on page 49

Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025 197



Chapter 15 Process Discrete 2-, 3-, or 4-State Device (PD4SD) Control Strategy

198 Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025



Chapter ]6

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 reutine 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
Py POBC

XT200 DBC200

XT200_hp PV X

XT200_hp_PV_ModFr ModFaut
XT200_hp_PV_ChFR
XT200_hp_PV_Uncertain

PAl Input References

See CS_PAI Sheet on page 148 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
Srco 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_0R See the Rockwell Automation Library of Process Objects
Reference Manual, publication PROCES-RM200.
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CS_PDBC_HART Sheet

CS_PDBC_EtherNetIP Sheet

X1201 DBC201

XT201_np_PV £

XT201_Inp_PV_ModFit aut
XT201_hp_PV_CnFR
XT201_hp_PV_Uncertain

XT201_Dve

HARTDevice_|_PaxDevice
_HARTT_DsagTable_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.

«  For information on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 149.
+  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 61.

1aP_Dve_EH_Promassi0o_Fna.

FOEC
Al

DEC202

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 151.
« 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 85.
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CS_PDBC_FF Sheet

XT203 FF_Link:1.ConnecionFaulted 0
raP_Duc_AP_FFLink PAI PDBC
XT203_Dve XT203 500 DBC203 0
Inp_PVData Frlnk_XTZ03 Inp_PVData Inp_P\VData \al ;D.D Inp_PV Out_Rake 0
Inp_PVStatusData FrLnk_XT23 Inp_PVShwsData Inp_Mod Fault Val_npPV a I] Inp_PVScQ Out_L ower 0
Inp_LiveData FFUnK_)(TZOB_Inp_Li_\n_eDaTa_ 00 Inp_C_m rF ault "@I_R-JC 0.0 Inp_P:‘vT-J-JI\F; Out_Q 1
Val_PV D Inp_PWUncertain Val_Dev D Inp_PVBad Out_QNot 558500848
Sts_PvBad ] Inp_HiHi Gae Out_Reset 5 Inp_OwnerCmd Out_OwnerSts 5.0
Sts_PWUncertain i Inp_HiGate Src 0 PSet_Owrer \al_PVv D”D
Sts_PVGood 5 Inp_LoGae Sts_eMotifyall 0 val_RoC 00
Sis_PVGoodCascade 0 Inp_LoLoGate Sts_Emr 0 ‘al_LowerSP ED 0
Sts_PVNotLimited 0 Inp_HiRo CGate Sts_HiHi 0 Val_RaiseSP 0
Sts_PVLowLimited 0 Inp_HiDevGae Sts_Hi 0 Sts_Raise 0
Ste_PVHighLimited 0 Inp_LoDevGate Sts_Lo 0 Sts_Lower 9
Sts_PVConstant Inp_OoR Gate Sts_Lolo 0 Sts_Auto 9
Inp_Resd StSﬁHi_R'JC 0 Sts_Man 0
o
Sio L aDev: © sto B ¥
Sts_Fail © Sts_Oosfs 0
BusOf 0 Sis_Prog S
Sts_HiDev 0
Sts_LoDev 0
Sts_HiRoCIncr! 0

Sts_HiRoCDecr
BusOH 0

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 155.
«  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 99.

CS_PDBC_PA Sheet

KT204_PA_Linkl1.ConnedionFalted 0
raP_Dve_AP_PALink PA PDBC
XT204 D XT204
Inp_PVData PALink_XT204_Inp_PVData Inp_P\Data \al gg Out Rase g
Inp_PVStdusData PALink_XT204_Inp PVStatusData Inp_ModFault Val_InpPV 00 SrcQ Ou_Lower 0
Inp_LiveData PALink_XT204_Inp_LieData o Inp_ChanFault Val_RoCF: o tify ouarE
val_PV 0 Inp_PWUncertan Val_Dev o Inp_PVBad Ou_QMot S5E50084E
Sts_PvBad 0 Inp_HiHi Gate Ou Reset > Inp_OwnerCmd Out_OwnerSts Ei D“
Sts_PWncertain 0 Inp_HiGate Srcl 0 PSet_Owner Val_Pv D”D'
Sts_PVWiGood 0 Inp_LoGate Sts_emlotifyal 0 \al_RoC ?i]D
Sts_PVNotLimited 0 Inp_LoLoGate Sts_Em 0 Val_LowerSP EDD
Sts_PVLowLimited 0 Inp_HiRoC Gate Sts_HiHi o Val_RaiseSP D.
Sts_PVHighLimited 0 Inp_HiDevGate Sts_H 0 Sts_Raise 0
Sts_PVConstant Inp_LoDevGate Sts_Lo 0 Sts_Lower 0
Inp_OoRGate Sts_LolLo 0 Sts_Auto 1
Inp_Reset Sts_HIRoC 0 Sts_Man 0
Sts_HDevp Sts_Q=
Sts_LoDev 0 Sis_Emr 0
Sts_Fail Sts_00S
B i Sts_Prog 0
us O b 0 i ]
Sts HiDev 0
Sts_LoDev 0
Sts_HiRaClncr 0
Sts_HiRoCDecr
Bus Obj 0

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
page 156.
»  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 99.
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ACM Considerations for Configure these parameters first because they affect the visibility of the remaining
PDBC parameters in the PDBC object.

«  Specify the type of analog input via the PAI_Type parameter
« If you use a specific 1/0 signal type, select the type for the 10_Signal_Type parameter
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204

ACM_Based Parameters for a PDBC Instance

Parameter

| Visible When

| Details

00 - Selection

PAI_Type

always

Important: Select this parameter first as the
option affects the remaining parameters.
Define the PAl type:

PAI(Single_channel),

PAID(Dual_channel),

PAIM(Multi_channel), or

External PAI(Single_channel)

I0_Signal_Type

PAI_Type = PAI(Single_channel)

Select the signal type: None, HART,
EH_EthernetIP, FF, or PA.

Use_00AP

Has_00AP=True (controller
parameter)

Set to use the bus for ownership and
arbitration.

See Process Controller on page 36

Use_Arbitration(

Use_00AP=True

Set to use the Arbitration( instruction for
ownership queuing.

See Process Controller on page 36

01- Options

Bus_Instance

Has_00AP=True (controller
parameter)
Use_00AP=True

Link to a bus array instance. This should be
unique for each device

See Pracess Controller on page 36

Cfg_UseHARTDigitalData

|0_Signal_Type=HART

Set to use HART Digital Data for the PV, SV, TV,
and FV values

Cfg_UseHARTScaling

|0_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Set to connect HART scaling from PAH abject

Hart_Type

10_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Select the HART type (Generic, Hart5, Hart6, or
Hart7) and the associated diagnostic table

Ref_HartDevice

|0_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Link to the HART device object.
See (RA-LIB) Process > HART_Mapping > HART
1/0 Card Mapping

Ref_EtherNetIPModule

|0_Signal_Type=EH_EthernetIP

Link to the E+H EtherNet/IP device object.
See (RA-LIB) Process > Module >
Endress+Hauser for available objects

Ref_FF_Module

|0_Signal_Type=FF

Link to the FOUNDATION Fieldbus device
object.

See (RA-LIB) Process > Module > Foundation
Fieldbus for available objects

Ref_PA_Module

|0_Signal_Type=PA

Link to the Profibus PA device object.
See (RA-LIB) Process > Module > Profibus PA
for available objects

03.00 - 10 Configuration
Assign a compatible 1/0 point t
signal type.

o all applicable parameters in this section. The I/0 connections depend on the 1/0

PAI_Type=PAl(Single_channel)

PAI_Ref_Tag PAI)_Type:ExternalPAI(Single_chan Link to the analog input reference
nel
PAID_Ref_Tag PAL_Type=PAI(Dual_channel) Link to the analog nput (dual channel)
PAIM_Ref_Tag PAI_Type=PAIM{Mult_channel) ~[{ink {0 the analog input (mult channel)
PAI_RefTag is linked to an analog
input reference
Inp_PV PAI_Type=PAI(Single_channel) Link to the PV input reference

10_SignalType=None

10_SignalType=HART

03.00.10 - Ref PAI Alarm Configuration

PAI_RefTag is linked to an analog

Ref_HiHiGate input reference Link to the gate reference
. PAI_RefTag is linked to an analog |, .

Ref_HiGate input reference Link to the gate reference

Ref_LoGate PAl_RefTag is linked to an analog Link to the gate reference

input reference
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Parameter

Visible When

Details

Ref_LoLoGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

Ref_HiRoCGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

Ref_HiDevGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

Ref_LoDevGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

Ref_OoRGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

04 - Alarm Configuration

Cfg_HasHiDevAlm

always

If Cfg_HasHiDevAim=True, ACM displays
section 4.01 - Hi Dev Alarm with additional
parameters

Cfg_HasLoDevAlm

always

If Cfg_HasLoDevAim =True, ACM displays
section 4.02 - Lo Dev Alarm with additional
parameters

Cfg-HasHiRoClncr

always

If Cfg_HasHiRoClncr=True, ACM displays
section 4.03 - Hi RoClncr Alarm with
additional parameters

Cfg_HasHiRoCDec

always

If Cfg_HasHiRoCDecr=True, ACM displays
section 4.04 - Hi RoCDec Alarm with
additional parameters

Additional Sub-Object for a PDBC Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object

Description

Events

Configure an event to monitor for the control strategy

See Event Logging on page 49
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Notes:
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Chapter 17

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 strateqgy 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.

POI
LS101
LS101_hp_PV b np_P\Data
LS101_hp_PV_ModFit - np_Mox u
LS101_hp_PV_ChFi p_ChanFaut ut Reset
LS101_np_PV_Uncertain - Sts_E

BusOL 0
PDI Input References
Parameter Description
LS101_Inp_PVData Process variable input Source: sensor or input
Process variable input module fault 1=1/0 module failure or module communication
LS101_Inp_PV_ModFlt status bad 0 = 0K
LS101_Inp_PV_ChFlt 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
LS101.Inp-_PV-_Uncertain 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 21.

PDI Configuration Considerations

Operand Type Description

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

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.

BusObj BUS_0BJ
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Chapter 17 Process Discrete Input (PDI) Control Strategy

ACM Considerations for a Configure the PDI parameters to monitor a discrete input.

PDI Instance
ACM_Based Parameters for a PDI Instance

Parameter | Visible When | Details

00 - Selection

_ Set to use the bus for ownership and
Use_00AP s O0AP=True {controller arbitration.
p See Pracess Controller on page 36
01 - Options
Has_00AP=True (controller Link to a bus array instance. This should be
Bus_Instance parameter) unique for each device
Use_00AP=True See Pracess Controller on page 36

03 - 10 Configuration
Assign a compatible 1/0 point to all applicable parameters in this section. The /0 connections depend on the
configuration of the controller object I/0. See 1/0 Mapping on page 38..

Inp_PV always Link to the PV reference

04 - Alarm Configuration

If Cfg_TgtDisagreeAim=True, ACM displays
Cfg_TgtDisagreeAlm always section 4.01- Target Disagree Alarm with
additional parameters

If Cfg_ Cfg_Has|OFaultAim=True, ACM displays
Cfg_HaslOFaultAlm always section 4.02 - 1/0 Fault Alarm with additional
parameters

04.01- Tag Disagree Alarm Configuration

Link to the gate condition for the Tag

Ref_Gate Cfg-TgtDisagreeAlm=True Disagree alarm. Any BOOL tag can be used.

Additional Sub-Object for a PDI Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description

Configure an event to monitor for the control strategy

Events See Event Logging on page 49
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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 reutine 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

PDO
X¥100
0 0
Bank_7_Executed Enablehn Out_CVData - X 100_Out
10-F2 Inp_OwnerCmd Out_HornData : X¥100_Out_Horn
Inp_OnFdbkData Out_Reset[?
56E90343
— Inp_OffFdbkData Cut_CwnerSts -
IOFautt Inp_IOFault Sts_Out :
PemOK - 11-G3 Inp_PemOK Stz Pulsing :
262 NBPermOK ; Inp_MBPermOk St=_BypActive : BypAdive
2-G2 Xr100_intlk_BankSts Sts_ntlkOK 1 Inp_IntikOK Sts Err [ 203 3-C4
X 100_Intk_Bank Sts.Sts_NBIntkOK 1 Inp_NBIntlkOK Sts_Hand [ 4C4 5-C4
X¥100_Intlk_Bank3s.5i&_Available - Inp_Intlk&vaiable Stz 0oS : 5C4 7-C4
X 100_Intk_Bank Sts.Sts_IntkTripinh : Inp_IntlKTripinh Stz Maint : &-C4 5-C4
Xv100_Intk_Bank Sts.Sts,_RdyReset - Inp_RdyReset Sts_Ovrd : 10-C4
Inp_Resst Sts_Ext [>
PSet_Owner Sts_Prog ‘;
Sts_Oper [+
Stz_ProgOperLock .
BusOhbj 0
PDO Input References
Parameter Description
Bank_7_Executed
Where 7 = The total number of 1= Allinterlock banks have been evaluated
interlocks in your control strategy
|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_IntlkOK Interlock bank status 1= 0K to run 0 = Stop
XY100_Intlk_BankSts.Sts_NBIntIkOK Interlock bank status 1= All non-bypassable interlocks OK to run
XY100_Intlk_BankSts.Sts_Available Interlock bank status 1= Available
XY100_Intlk_BankSts.Sts_IntIkTriplnh Innotte{IF(IJSk bank status 1= Interlock trip inhibit - stops equipment but does
XY100_Intlk_BankSts.Sts_RdyReset Interlock bank status 1= A latched interlock (returned to OK) is ready to
be reset
PDO Output References
Parameter Description
Control Variable output )
XY100_0ut_CVData CV output in raw (1/0 Card) units.

Extended properties of this member: Engineering Unit - Raw units (text) used for the
analog output

XY100_Out_Horn 1=Sound audible prior to commanded state change

BypActive Output connection to permissives and interlock bank sheets
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Process Discrete Output (PDO) Control Strategies

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

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.

If you use digital input pulses, configure these PD0 operands:

Parameter Description
Cfg_HasPulseQut 1=Enable pulsing functions
Cfg_HasOnFdbk 1="Device provides an On feedback signal
Cfg_HasOffFdbk 1= Device pravides an Off feedback signal
PPERM
X¥100_Perm
P PemOK
NEPermOK 1
BypActive - _: A ctive
PPERM Input References
Parameter Description
BypActive Input connection from the interlock bank sheet
PPERM Output References
Parameter Description
Perm0K Overall permissive status (1= 0K to energize)
NBPermOK Non-bypassable permissive status (1= all non-bypassable permissives 0K to energize)
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10 Faults Sheet
XY 100_lnp_OnFdbk_ChF T
XY100_lnp_OnFdbk_ModFtt =i,
= B =
XY 100_inp_OfFdti_ChPt - a~
X¥100_lnp_OffFdtk_M odFt - -
X¥100_Out_ChFt : >
X 100_Out_MocFit -
=P
1),
XY100_Out_Hom_ChFit o~
XY100_0ut_Horn_ModFt —
Fault Input References

v)

I0Fault

Parameter

Description

XY100_Inp_OnFdbk_ChFlt

On feedback channel fault

XY100_Inp_OnFdbk_ModFlt

On feedback module fault

XY100_Inp_0ffFdbk_ChFlt

Off feedback channel fault

XY100_Inp_0ffFdbk_ModFlt

Off feedback module fault

XY100_Out_ChFlt

Output channel fault

XY100_0ut_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

|0Fault

Output connection to CS_PDO sheet

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 21.

ACM Considerations for a Configure the PDO parameters to drive a discrete output.

PDO Instance
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Process Discrete Output (PDO) Control Strategies

ACM_Based Parameters for a PDO Instance

Parameter

| Visible When

| Details

00 - Selection

Use_00AP

Has_00AP=True (controller
parameter)

Set to use the bus for ownership and arbitration.
See Process Controller on page 36

Use_Arbitration(

Use_00AP=True

Set to use the Arbitration() instruction for ownership
queuing.

See Process Controller on

01- Options

Bus_Instance

Has_00AP=True (controller
parameter)
Use_00AP=True

Link to a bus array instance. This should be unique
for each device

See Process Controller on page 36

Cfg_HasPermQbj

always

Set to create an instance of the PPERM instruction
to allow an output command.

Cfg_HasIntlkObj

always

Set to create an instance of the PINTLK instruction

UseResetWireConnectors

Cfg_HasIntlkObj=True

Set to connect the Out_Reset of the device to the
Inp_Reset of the associated interlock

02.01- Device Configuration Feedback

Cfg_HasOnFdbk

always

Set if device has on feedback

Cfg_HasOffFdbk

always

Set if device has off feedback

03 - 10 Configuration

Assign a compatible I/0 point to all applicable parameters in this section. The 1/0 connections depend on the
configuration of the controller abject I/0. See 1/0 Mapping on page 38..

Inp_OnFdbk Cfg_HasOnFdbk=True Link to the on feedback reference

Inp_OffFdbk Cfg_HasOffFdbk=True Link to the off feedback reference

Out always Link to the output reference

Out_Horn always Link to the horn output reference

04 - Alarm Configuration
If Cfg_HaslOFaultAlm=True, ACM displays section

Cfg_HaslOFaultAlm always 4.03 - 1/0 Fault Alarm with additional parameters
If Cfg_HaslIntlkTripAlm=True, ACM displays section

Cfg_HasIntlkTripAim always 4.04 - Interlock Trip Alarm with additional
parameters

. If Cfg_HasOffFailAlm=True, ACM displays section
Cfg_HasOftFailAlm always 4,01 - Off Fail Alarm with additional parameters
Cfg_HasOnFailAlm always If Cfg_HasOnFailAlm=True, ACM displays section

4.02 - On Fail Alarm with additional parameters

Additional Sub-Objects for a PDO Instance

Sub-Object

Description

Interlocks

Configure interlocks for the control strategy

See Interlocks on page 49

Configure permissives to allow an output command

Permissive See Permissives on page 50

Configure an event to monitor for the control strategy

Events See Event Logging on page 49

Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025 213



Chapter 18 Process Discrete Output (PDO) Control Strategies

214 Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025



Chapter ]9

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 Pracess Dosing Flow Meter instruction

CS_PDOSEFM_HART Pracess Dosing Flow Meter instruction with HART input
CS_PDOSEFM_EtherNetIP Pracess 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

FT101_inp_RatePy

FT01_lnp_RatePV_ModR
FT101_lnp_RatePV_CHFR

FT101_lnp_RatePy_Unceriain

216

Pal s
FTU1
Inp_PVDala Wal
inp_SmaDvcSts Val_hpPV |
Inp_SmanDveluagAvaisie V| RoC
4 Inp_MedFaul Val Dev |
Inp_ChanFaul Out_Reset
<t Inp_OutOiSpec Sts_PvBad |-
- Inp_FuncChack SreQ
Inp_PVUncertain Sts_aNotfyAl
- Inp_HiHiGate Sk Em |
Inp_HiG de Stg HHi[-
Inp_L 6Gate s Hi
np_LoLoGate Ss Lol

p_HRoCGate Sis_LoLo

ls_HRoC |
Sts_HiDev -
Stz_LoDay
°| Inp_Rese Sts Fail

Cfg_inpRawkin

Cfg_InpRawlhiax

Cfg_Pvaikin

Cfg PVEIMax

BusObj 0

PAl Input References

ala o

o ol o & o

e o £

e o e|alm

o o0 9 e o

PDOSE
FU101
Inp_OwnerCrd Out_ClearTat
| np_RatePvBad Out_RunTat
Inp_Qty P/Bad Out_RunFlew
Out_StopFlow
Out_DribbleFbw =

Qul_OwnerSts

Inp_sRatePVarel Sts Cleared
Inp_sRateP/botify Sts_TotRunning
PSet_Owner Sts_FlowRunning -

Sts_FlowStopped ©

Sts._FowDribble

Ste. Complete |-

Sig Alm

val_SP

al_Remain
Val_PercentCompiete
Vel Qty

Val Raw
Val_DrictieQty
Val_Preact

Val_ToHi |

Val_TolLo
Inp_Oity P/ 0
np_Rate FT101.Val

BusObj ']

See CS_PAI Sheet on page 148 for details.
«  Substitute FMI101 for the PV data instance of XT101

« Substitute FT101 for the remaining instances XT101
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Chapter 19 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

SrcQ

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_Out_DribbleFlow

1=Deliver at dribble (slow) flow

PDOSE Configuration Considerations

Operand

Type Description

PlantPAx® control

Instance of data structure (backing tag) required for

P_DOSING proper operation of instruction

Inp_0tyPV

Quantity from flowmeter (EU or pulse count).

Input is disabled if Sts_CalcQty is either of the following:
« l=integrate Inp_RatePV to get quantity

« O=use Inp_QtyPV

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

« O=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

FM100_0u_RurFiow
FM100_Out_StopFlow
FMID0_Out_DribbeFlow

FT100_inp_RatePv
FT100_Dve Sts_eHARTDagCode1
FT100_Dvc_Sis-Biagnosticactive
FT100_inp_RateP Mot
FT100_inp_RatePV'_CHFR
FT100_Dve_Sts_CurrentSaturated
FT100_Dve_Sts_CurrentFoced
FTi00_inp_RafePV_Uncerhin

Wal_Remamn

al_PercentComp te

Ve Oty -
Val_Rake =
Val. DribbieQty [
Vel Preacts
PAH 5 ! =
FT100_Dwvc
= 0 p_Qty R L]
Inp_RateP FT100.val
BusOb] ']
BusObj 0

FT100_Duc_Sts._eHARTDiagCode1
FT100_Dve_St8-EamentSaturated
£7100_Dve_S'S_Exmentroced
FT100_Dve,_S's_DiagnosticAciive

SrcQ 1-82

HARTDevice_|_PAxDevice

_HARTT_DingTable_Generec

ntsTabie _HART_EUTsble_Generc

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 149.
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 61.
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CS_PDOSEFM_EtherNetIP
Sheet

=P Dve EH_Promas =100 F W2

FTi0z FT

EnabieOut

FTi02 Promass_1004:11

=P Dve BH_Fowmetr

FT102 Dvc HE SenddSG [
FT102 Dve HB SendData

Out_Cleartet
FTi02 MeDat =
_BP_EUBHeEH
_BP_DigTable Promass00 ,,
Ve

FMi02_Out_RunFow
P02, Out_ StoFlow
FMI02. 01 DribheF bw

The CS_PDOSEFM_EtherNetIP control strategy operates the same as the CS_PDOESFM 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 151.
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 85.
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CS_PDOSEFM_EtherNetIP_
NoHB Sheet

raP Dvc EH_Promss=100 FWa =P _Dvc EH_Fbwmeer

FT105 FT
EnabeCut
FT105 Fromass_100A:11 FT105 MetrDats
FT105_Promass_1004:01 _BP_EUBHeEH
FT105_ Promass_1004:C _BP_DigTable Promass10d| . .
FT105 MeterDats tojert VAl Ttz

Out_ClearTet

-NZ

(9

Out_Cleariat

FMI05_Out_FunFbw
FM105_Dut_StopFlow
FM105_Out_DribBeF bw

The CS_PDOSEFM_EtherNetIP_NoHB control strategy operates the same as the CS_PDOESFM
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 153.
«  Substitute FMI105 for the PV data instance of XT100

« Substitute FT105 for the remaining instances of XT100
For more information, see EtherNet/IP Integration on page 85.

CS_PDOSEFM_FF Sheet

PAl

0 FT103
Inp_PVData
Inp_ModFault
Inp_ChanFault
Inp_PVUncertain

FT103_FF_Link!1.ConnedionFauted

raP_Dwc_AP_FFLlink L]

Inp_HiHiGate
FT103_Dwe Inp_HiGate
Inp_PVData FFLink_FT103_Inp_PVData Inp_LoGate

Inp_PVStatusData FFLink_FT103_Inp_PVStatusData

Inp_LiveD ata FrLink_FT103_Inp_LiveDatb 00 Inp_HiRoCGate
Val PV =5 Inp_HiDevGate
Sts_PWBad 0 Inp_LoDevGate
Sts_PWUnceran 0 Inp_QoRGate
Sts_ PVGood 0 Inp_Reset
Sts_PVGoodCascade 0
Sts_PVMotLimite d 0
Sts_ PWLowLimited 0
Sts_PVHigh Limited 0
Sts_PWConstant BusObj

Val
Val_InpPY
Val RaC
Val Dev
Out_Reset
Sts_PVBad
Src

Inp_LoloGate Sts_eNotifyAll

Sts Ermr
Sts_HiHi
Sts_Hi
Sts_Lo
Sts_Lolo
Sts_HiRaC
Sts_ HiDev
Sts_LoDev
Sts_Fail

0

o n

DDDDDDDDDDI\)DDggéD
oo

PDOSE

F 103

Inp_OwnrerCmd Ou_ClearTot
Inp_RatePVBad Out_RunTot
Inp_CityPVBad Qut_RunFlow

Inp_RunFdbk
Inp_Driobl eFdbk
Inp_StopFdbk
Inp_eRatePVSrol
Inp_eRatePVMotify
Inp_eCtyPVSrol
Inp_eCtyPYWofify
PSet_Owner

Out_StopFl ow
Out_DribbleFl ow
Out_OwnerSts
Sts_Cleared
Sts_TotRunning
Sts_FlowRunning
Sts_FlowStopped
Sts_FlowDri bble
Sts_Comple®
Sts_Alm

Val_sP

Val_Remain
\al_PercentComplete
Val_Qty

Val_Rate
Val_DribbeCty
Val_Preact

Val_TolHi

Yal TdLo

Inp_QtyPV 0
Inp_RatePV FT103.vd

BusOHQ 0

[=N== ]
oo CCcCo oD oo oDoo

FM103_Out_RurFlow
FI103_0Out_StopFlow
FI103_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.

» Forinformation on FOUNDATION Fieldbus device outputs to PAl inputs, see CS_PAI_FF
Sheet on page 155.
« Substitute FM103 for the PV data instance of XT100

» Substitute FT103 for the remaining instances of XT100

For more information, see F

NDATION Fiel
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CS_PDOSEFM_PA Sheet
raP_Dvc_AP_PALink PA PDOSE -
FT104_Dwc FT104 Fi104 0
Inp_PYData PALink_FT104_Inp PVData - Inp_PVvData e < Inp_OwnerCmd Out ClearTot: 0
Inp_PVStatusData PALink_FT104_Inp_PVStatusData Inp_ModFault P Inp_RatePVBad Cut RunTot| 0 o ) )
|Inp_LiveData PALink_FT104_Inp_LiveData 00 Inp_ChanFault | bl < Inp_QbyPVBad Out RunFlow [ -EI FM104_Out_RurfFlow
Val_PV[> D & Inp_PVUncertain Val_Dev D 4 Inp_RunFdbk Out_StopFlow=— _FM104_Out_StopFlow
Sts_PVBadp— | Inp_HiHiGate Out Reset= + Inp_DribbleFdbk Out_DribbleFlow=—- < FM104_Out_Dribo Rl ow
Sts PyVUncertain i 1 Inp_HiGate 5ts_PvBad 5 & Inp_StopFdbk Out_ Ownersts 0
Sts_PVGood EI Inp_LoGate Srall 0 Inp_eRatePVScQ Sts Cleared a
Sts. PyVMotLimited! 0 ] Inp_LoLoGate Sts_eMotiyAll - 0 7 Inp_eRatePVMotify Sts_TotRunning - EI
Sts_PVLowLimited [ 0 | Inp_HiRoCGate Sts_Errf> 0 ~ Inp_eCiyPVSrol Sts_FlowRunning 0
Sts_F'"u"HighLimited: 0 | Inp_HiDevGate Sts HiHi| 0 11Inp_eCityPyMNotify Sts_FowStopped? EI
Stz PVConstant! 1Inp_LoDevGate Sts Hif i 2 PSet_Owner Sts_FlowDrbble 0
Inp_OoRGate Sts Lo E Sts Complek a
1lnp_Reset St Lolof 0 St AlmE D_D
Ss_HIRoC = Val_SPF o
FT404_PA_LinkH GonneclionFautted = Sis_HiDev> o \a Remain© 0 5
P R ORI AT O Sts_LoDev| o Va I_F'ercentCoranete: D. :]
Sts_Fail Yal_Oty 0.0
BusObj 0 'v‘?l|_REﬂE [ D:D
x Val_DribbleQty - 0.0
Val_PreactC D.D
Val_ToHi 0o
Val_TelLo[> ™
Inp_OtyPV 0
Inp_RatePYV FT104.val
Bus Obj 0

The CS_PDOSEFM_PA control strategy operates the same as the CS_PDOESFM 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 156.
»  Substitute FM104 for the PV data instance of XT100

« Substitute FT104 for the remaining instances of XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on
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ACM Considerations for

PDOSE

222

Configure these parameters first because they affect the visibility of the remaining

parameters in the PAl object.

«  Specify the type of analog input via the PAI_Type parameter
« If you use a specific 1/0 signal type, select the type for the 10_Signal_Type parameter

ACM_Based Parameters for a PDOSE Instance

Parameter | Visible When | Details
00 - Selection
Important: Select this parameter first
as the option affects the remaining
Cfg-Type always parameters. Define the type: flow
meter (FM) or weigh scale (WS)
Cfg_HasQtyPV Cfg_Type=FM Set to require a quantity PV signal.
Cfg_HasRatePV Cfg_Type=WS Set to require a rate PV signal.
Define the PAI type:
PAI(Single_channel),
PAI_Type always PAID(Dual_channel),
PAIM(Multi_channel), or
External PAI (Single_channel)
10_Signal_Type always Select the signal type: None, HART,

EH_EthernetIP, FF, or PA.

Cfg_Has_OutClearTot

|0_Signal_Type=EH_EtherNetIP

Set if QutClearTot is the input to the
PCmdCleatTot1 parameter

Use_00AP

Has_00AP=True (controller parameter)

Set to use the bus for ownership and
arbitration.

See Pracess Contraller on page 36

Use_ArbitrationQ

Use_00AP=True

Set to use the Arbitration( instruction
for ownership queuing.

See Pracess Controller on page 36

01-Bus

Bus_Instance

Has_00AP=True (controller parameter)

Link to a bus array instance. This
should be unique for each module

01.01 - Options Rate

. Cfg_Type=FM Set to use HART Digital Data for the
Cfg-UseHARTDigitalData-Rate 10 °Gional Type=HART PV, SV, TV, and FV values
. Cfg_Type=FM Set to connect HART scaling from PAH
Cfg_UseHARTScaling_Rate 10_Signal_Type=HART object
Cfg_Type=FM Link to the HART device object.

Hart_Type_Rate

10_Signal_Type=HART

See (RA-LIB) Process > HART _Mapping
> HART 1/0 Card Mapping

Ref_Hart_Device_Rate

Cfg_Type=FM
|0_Signal_Type=HART
Cfg_UseHARTDigitalData_Qty=False

Select the HART type (Generic, Hartb,
Hart6, or Hart7) and the associated
diagnostic table

01.10 - Options Oty

Cfg_UseHARTDigitalData_Qty

Cfg_Type=fM
Cfg_HasQtyPV=True
10_Signal_Type=HART

Set to use HART Digital Data for the
PV, SV, TV, and FV values

Cfg_UseHARTScaling_Qty

Cfg_Type=FM
Cfg_HasQtyPV=True
10_Signal _Type=HART

Set to connect HART scaling from PAH
object

Hart_Type_Qty

Cfg_Type=FM
Cfg_HasQtyPV=True
10_Signal_Type=HART

Link to the HART device object.
See (RA-LIB) Process > HART _Mapping
> HART 1/0 Card Mapping

Ref_Hart_Device_Qty

Cfg_Type=FM

Cfg_HasQtyPV=True
Cfg_UseHARTDigitalData_Qty=False
10_Signal_Type=HART

Select the HART type (Generic, Hartb,
Hart6, or Hart7) and the associated
diagnostic table

02.01- Device Configuration Feedback

Cfg_HasEqpFdbk

always

Set if the device provides run (dribble
if used) and stop feedback
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Parameter

Visible When

| Details

03 - 10 Configuration

Assign a compatible 1/0 point to all applicable parameters in this section. The I/0 connections depend on the 1/0

signal type.

Inp_0tyPV

Cfg_Type=FM
Cfg_HasQtyPV=True
PAl_Type=PAl(Single_channel)
|0_Signal_Type=None

Cfg_Type=fM
Cfg_HasQtyPV=True
PAI_Type=PAl(Single_channel)
|0_Signal_Type=HART

Link to the PV quantity input
reference

Inp_RatePV

Cfg_Type=FM
PAI_Type=PAl(Single_channel)
|0_Signal_Type=None

Cfg_Type=FM
PAI_Type=PAl(Single_channel)
|0_Signal_Type=HART

Link to the PV rate input reference

Inp_RunFdbk

Cfg_HasEqpFdbk=True

Link to the device running input
reference

Inp_StopFdbk

Cfg_HasEqpFdbk=True

Link to the device stopped input
reference

Inp_DribbleFdbk

Cfg_HasEqpFdbk=True

Link to the device dribble input
reference

Out_RunFlow always Link to the run flow output reference
Out_StopFlow always Link to the stop flow output reference
Out_DribbleFlow always Link to the dribble flow output

reference

Ref_EtherNetlPModule

10_Signal_Type=EH_EtherNetIP

Link to the E+H EtherNet/IP device
object. See (RA-LIB) Process > Module
> Endress+Hauser for available
objects

03.00 - 10 Configuration Rate
Assign a compatible 1/0 point to all

applicable parameters in this section. The I/0 connections depend on the I/0
signal type and the configuration of the controller abject I/0. See 1/0 Mapping on page 38.

Cfg_Type=FM
PAI_Type=PAI(Single_ch |
PAI_Rate_RefTag Cfg T{l[;ee-FM( ingle-channe) Link to the analog input reference
PAI__Type=ExternaI PAI(Single_channel)
Cfg_Type=FM Link to the analog input (dual channel)
PAID_Rate_RefTag PAI_Type=PAID(Dual_channel) reference
Cfg_Type=FM Link to the analog input (multi-

PAIM_Rate_RefTag

PAI_Type=PAIM(Multi-channel)

channel) reference

Ref_FF_Module_Rate

Cfg_Type=FM
10_Signal_Type=FF

Link to the FOUNDATION Fieldbus
device object.

See (RA-LIB) Process > Module >
Foundation Fieldbus for available
objects

Ref_PA_Module_Rate

Cfg_Type=FM
|0_Signal_Type=PA

Link to the Profibus PA device object.
See (RA-LIB) Process > Module >
Profibus PA for available objects

03.00.20 - Ref PAI Rate Alarm Configuration

Ref_HiHiGate_Rate EL?:TT}XIIES:ZIEITI(SingIe_ch annel) Link to the gate reference

Ref_HiGate_Rate EI\(IJ__%ISSEIEXII(Single_channel) Link to the gate reference

Ref_LoGate_Rate EI\?__TT})I/E:;E/TI(Singl e_channel) Link to the gate reference

Ref_LoLoGate_Rate g/&?:;gggzzm(smgle_ch annel) Link to the gate reference

Ref_HiRoCGate_Rate IEI\?__%SSEIEXII(Single_channel) Link to the gate reference
Cfg_Type=fM

Ref_HiDevGate_Rate

PAI_Type=PAl(Single_channel)

Link to the gate reference
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224

Parameter Visible When Details
Cfg_Type=FM .

Ref_LoDevGate_Rate PAI_Type=PAI(Single_channel) Link to the gate reference
Cfg_Type=FM

Ref_OoRGate_Rate

PAI_Type=PAl(Single_channel)

Link to the gate reference

03.01- 10 Configuration Qty

PAI_Qty_RefTag

Cfg_Type=FM
Cfg_HasQtyPV=True
PAI_Type=PAl(Single_channel)

Cfg_Type=FM
Cfg_HasOtyPV=True
PAI_Type=External PAI(Single_channel)

Link to the analog input reference

PAID_Oty_RefTag

Cfg_Type=FM
Cfg_Has0tyPV=True
PAI_Type=PAID(Dual_channel)

Link to the analog input (dual channel)
reference

PAIM_Oty_RefTag

Cfg_Type=fM
Cfg_HasQtyPV=True
PAI_Type=PAIM(Multi_channel)

Link to the analog input (multi-
channel) reference

Ref_FF_Module

Cfg_Type=FM
Cfg_Has0tyPV=True
|0_Signal_Type=FF

Link to the FOUNDATION Fieldbus
device object.

See (RA-LIB) Process > Module >
Foundation Fieldbus for available
objects

Ref_PA_Module

Cfg_Type=FM
Cfg_HasQtyPV=True
10_Signal_Type=PA

Link to the Profibus PA device object.
See (RA-LIB) Process > Module >
Profibus PA for available objects

03.01.20 - Ref PAI Oty Alarm Conf

iguration

Ref_OoRGate

Cfg_Type=FM
Cfg_HasQtyPV=True
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_HiHiGate

Cfg_Type=FM
Cfg_Has0tyPV=True
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_HiGate

Cfg_Type=fM
Cfg_HasQtyPV=True
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_LoGate

Cfg_Type=fM
Cfg_HasQtyPV=True
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_LoLoGate

Cfg_Type=FM
Cfg_HasQtyPV=True
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_HiRoCGate

Cfg_Type=FM
Cfg_HasQtyPV=True
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_HiDevGate

Cfg_Type=FM
Cfg_HasQtyPV=True
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_LoDevGate

Cfg_Type=FM
Cfg_HasOtyPV=True
PAI_Type=PAl(Single_channel)

Link to the gate reference

04 - Alarm Configuration

Cfg_HasOverTolAlm

always

If Cfg_HasOverTolAlm=True, ACM
displays section 4.04 - Qver Tolerance
Alarm with additional parameters

Cfg_HasUnderTolAlm

always

If Cfg_HasUnderTolAlm=True, ACM
displays section 4.05 - Under
Tolerance Alarm with additional
parameters

Cfg_HasZeroFaultAim

always

If Cfg_HasZeroFaultAlm=True, ACM
displays section 4.06 - Zero Fault
Alarm with additional parameters
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Parameter

Visible When Details

If Cfg_HasEqpFaultAlm=True, ACM
displays section 4.07 - Equipment

Cfg_HasEqpFaultAlm always Fault Alarm with additional
parameters
If Cfg_HasHiFlowRateAlm=True, ACM
Cfg_HasHiFlowRateAlm always displays section 4.08 - Hi Flow Rate

Alarm with additional parameters

Cfg_HasLoFlowRateAlm

If Cfg_HasLoFlowRateAlm=True, ACM
always displays section 4.09 - Lo Flow Rate
Alarm with additional parameters

Additional Sub-Object for a PDOSE Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object

Description

Events

Configure an event to monitor for the control strategy

See Event Logging on page 49
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Notes:
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Chapter 20

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 network, 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_inp_WeightPV
H 0 0
WT101_inp_Weight?\_WodFk :
WT101_inp_WeghtP/( ChFk .
WT101_inp_WeightPy_Uncertain -

1

1
20
1000

228

Bal

WT101
Inp_PVData

Inp_SmarnDvcls

Inp_SmarnDveDiagavaimbia
Inp_ModFaul
InpChanFaut

+l Ing_OutOISpec
Inp_FuncChedk
Inp_PWUncertain

= Inp_HMICale
Inp_HiGde

" Inp_LoGate

Inp_LoLoGate

Inp_HAo(Gale

4 Inp_HDevGale

Inp_Reset
Cig_inp Raw i

Cig_npRew
Cig_PVEIMn
Cig_PVaIMax

BusObj

PAl Input References

val

Val_hphPV |

Val RoC

Cut_Reset
Sts_PvBad
SreQ

Sis_eholfyAl

Sis_Frr|:

St Hith

Sis loln
Sis_HiRoC
Sts_HDev

Sis_LoDev |-

Sts Fail[>

FOOSE

WS

inp_OwnerCmd Out_ClearTot
np_RatePVBad Out_RumTot
inp_ Gty PVBad Out_RunFiow
inp_ RunfFdtk Out_SRopFlw
Inp_DribbleFdbk Out_DribbleF bw
np_SwopFdbk Out_Ownersts

Inp_eRatePV Srol)
inp_eRatePV oty
o a0ty
Inp_eltyPWNotily
PSet_Owner

 Cleared |

Sis_ToRunning

Sts_FlywRunmng

Sts_FlowStopped
Sts_FlowDrithis |

Sis_Complle

Sts_Alm

Vai.SP

Val Remain

Val_PercentComplle

Val Oty

\al_Rale

Val_DrbbieQty

Val Preacl

Vai_ToHi

\al_Tollo |

Inp_Qity P/ WT101. Wl
np_RalePyv 0

BusObj 0

See CS_PAI Sheet on page 148 for details.
«  Substitute WS101 for the PV data instance of XT101

Substitute WT101 for the remaining instances of XT101
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PAI Outputs to PDOSE Inputs

Parameter Description
Quality of PV value
Sts-PVBad 172 py 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
SreQ 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

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

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_St

opFlow

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:

« 1=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 Pracess 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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CS_PDOSEWS_HART Sheet

WT100_ing_WeightPV
WI100_Dve_Sts_eHARTDIagCode 1
WT100_Dve_Sts_Dagnostcackve
WT100_inp_esighte_MocF1
WT100_inp_WeightPV_ChFt
WT100_Dvc_Sts_CumentSaturated
WT100_Dve, Sts_CurrentFiced
WT100_lnp_WeightPV_Uncertain

WT100_Dve
Val_HARTPV
Val_HARTSY
Val_HARTTV
Val_HARTOW
‘Val_HARTLoopCurrent
Val_npRaw MnFromHART
Val_hpRawilaxF romH ART
Val_PVEUMnFromHART
Val PYEUMmFromHART
Sis_sHARTD@EgCode!
Sts_CurrentSaturated
Sts._CurrentFreed

Sts_Dia gnosti

Srch
Rei_HARTData HARTDevice_|_PAxDevice
Ref DiagTable _HARTT_DiagTable_Generc

Ret UnitsTable

230

_HART_EUTable_Generc

0o
0o

0
0o

Pl
WTi00

| Inp_PVData

Inp_SmanDveRse

:F manDveDiagaval e
- Faut
0
I: Inp_FuncChedk
“ Inp_PVUncertsin
, ' Inp_HitfiGate
np_ HGde
| inp. LoGate
1
i
o
40
20 Cfg_np Ravwifin
= Cig_inpRawihiax
00.0
WT100_Dve_Sts_eHARTDEagCode1
WT100_Ove Sts_CumentSatursted
WT100_Dve_Ste.(CumentFoced

WT100_Dve_Si8] Diagnostc Actv e

FDOSE
WS100
" ] Inp_Owmercmd
[}
_ ‘linp_RatePVBad
—| Inp_QtyPvBad
]
_ ] Inp_RunFdik
Inp_DribbleFdbk
Inp_SiopFdok
Inp_eRatePV Sra
: Inp_eRatePV/ Notity
=00 o
Vil
500
Val_npPy |
o
Val ReC |
ValDevD
Out_Reset(s
Sis_PVBad "
Sted [—
o
Sts_ehotifyAll| -

Qut_ClearTol |

Oul_RuriTot

Out_RunFbw

Oul_Ownersis
Sts Cleaed

58 _ToRunning

Sts_FlowOribbie

Sts Compists
S‘.S_ A
Val_SP

Val Remnin
Vs PexceniComphis
Val_Cty
Val_Rale
Val_DnbbleCty
Va Preact
Viil_Tomi
Val_TolLo
WT100.Val

o

0

e o o o

WS100_Out_RunFlow
WS100_Out_SwpFiow
WS100_Out_DribtleFiow

The CS_PDOSEWS_HART control strategy operates the same as the CS_PDOSEWS control
strategy but relies on HART input data.

«  For information on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 149.
+  Substitute for WT100 for XT100.
«  For more information, see HART Integration on page 61.
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CS_PDOSEWS_EtherNetIP

Sheet

1aP_Dwg_EH_Fromas=100_FVa

WTI0Z FT

EnsbeOut

WTI0Z Promess_ 100411
'WT102_Promass_1004:01
WTI02 Promess_1004C
WTI0Z MeerDat

WT102_Dvg HE_SendData
WTI02 Dvg HE ReaddSs
WTI02 Dw g HE ReadData
7 _EH_Dvc HBSeq Promass100

Out_Cleartet
1-N2

WTI0Z Dy HE SendMSG [

raP_Dwe EH_Flowmeter

Out_Cleart
WTH02 MerDats 1G4
_EIF_EUbs EH

WSH02_Out RurF bw
_EF_Disglabl_Promas=100

WS102_Out_Stopriow
WS10Z_Cut_DricoisFlowi

Ste, DisghsntRand -

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 151.
«  Substitute for WT102 for XT100.

For more information, see EtherNet/IP Integration on page 85.

CS_PDOSEWS_EtherNetIP_

NoHB Sheet

raP_Dve EH_Promass100_FW2

WTI05 FT

EnabieOut [=-

Ref Inp WTI05_ Promass 100411
] WT105_Promass_1004:01
WTIDE Promass_1008:C
WTIOE MekrDar

Cut_Cearlat

raP_Dwe EH_Flowmeter

Out_ClearTat

=
1 WS105_ Out_RurFiow
T WSHD5 Out_StopFiow |
=i WS105 Out_DribbleFlow]

WTI0E M=erDat
_EP_ EUBHe EH
_BP Diaglsbe Promassi00 |

The CS_PDOSEWS_EtherNetIP_NoHB control strategy operates the same as the CS_PDOSEWS
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 153.
»  Substitute for WT105 for XT100.

For more information, see EtherNet/IP Integration on page 85.
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CS_PDOSEWS_FF Sheet

WT103_FF_Link:1.ConnectionFaulted  »—
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Inp_Livel als FFLink_WT103_Inp_LiveDiata 00  Inp_ChanFault Val RaC .U.fl <Iinp QiyP\VBad Out_RunFlow = s ‘WS103_0Out_RunFlow
Val_Pv | U Inp_PVUncertain val Dev I']“ Inp_RunFdbk Out_StopFlow 0 1 WS103_Out_StopFow
Stz_PVBadp Ei 1lnp_HiHiGate Out Reset® Inp_Dribbl eFdbk Out_DribbleF ow ~ W3103_0Out_DribbleFlow
Sts PWUncertain [ 0 {Inp_HiGate Sts: PVBadp—- 4inp StopFdk Out_OwnerSts = q
Sts_PVGood 0 Inp_LoGate Srelf S Inp_eRatePYSnch Sts_Clearedp IEI
St_PVGoodCascadel: 0 dlnp_LolLoGate Sts_eMotifyAll [ 0 “lnp_eRatePYMNotif Sts_TotRunning [ a
Sts_PVMotLimited 0 {Inp_HiRoCGate Sts_ErrE 0 <JInp_eCiyPVSrod Sis_FlowRunning 0
Sts_PVLowLimited [ 0 1inp_HiDevGate Sts_HiHi} 0 Inp_eCiyPWolify Sis_FlowStopped® o
Sts_PVHighLimited | 0 1 inp_LoDevGate Sts HP PSet_Owner Sts_FlowDnoblep o
Sts_PVConstant[ Inp_CoRGate Sts lor Ii Sts_Complee Ii
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| Cfg_InpRawlin Sts_HIRCE o val_SPE o
< Cfg_InpRawMax Sts_HiDev} 0 '\faljemain"g'u
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The CS_PDOSEWS_FF control strateqgy 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 155.
»  Substitute for WT103 for XT100.

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

CS_PDOSEWS_PA Sheet

WT104_PA_Link!1.Comecticn Fauted 0
raP_Dwc_AP_PALink PAl . PDOSE
WT104_Dwc WT104 - Ws104
np_PVData PALink_WT104 Inp P\Data Inp_PVData walp 2 Inp_ Ownercm d Out ClearTat®
Inp_P/Status Data PALink_WT104_Inp_PVStatusData Inp_ModFault ‘al_InpPV 0 D Inp_RaePVBad Ou_RurfTot 0
Inp_LiveD ata PALink_WT104_Inp_LiveD ata 0.0 Inp_ChanFault Val RaC D. 0 Inp_OWPVBad Ou_RunFlow 0 WS104_Out_RunFlow
\al_Pv D Inp_PVUncertain Val_Dev D Inp_Run Fd bk Out_StopFlow 0 WS104_Out_StopFlow
Sk_PVBad 0 Inp_HiHiGate Out_Reset 0 Inp_Drib H eFdbk Out_DribbleRow 0 WS104_Out_DribbleFow
- ; ; . e iea —— Wners
S flmainy § — gmiich s reSoan |, Okowess |
Sts_PVMotLimited g Inp_LolLoGate Sts_eMotifyAll g Inp_eRatePWMotif Sts_TotRuming g
Sts_PVL owLimited 0 Inp_HiRoCGate Sts_Er 0 Inp_eCtyPYSro Sts_FlowRunning 0
Sts_PVHighUmited > Inp_HiDevGate Sts_HHIP Inp_eCtyPVMotify Sts_FlowsStoppedr
Sts_PVConstant Inp_LoDevGate Sts Hip o PSet_Owner Sts_FlowDribble >
Inp_OoRGate Sts_Lo 0 Sts_Complek 0
Inp_Reset Sts_Lolo 0 Sts_Alm 0.0
Cfg_InpRawMin Sts_HiRcC 0 Val_SP 00
Cfo_InpRawhax Sts_HiDev 0 Val_Remain 0.0
Cfg_PVEUMin Sts_LoDev 0 Val_PercentComplete 0.0
Cfg PVEUMax Sts_Fail vaLatyP o
BusObj 0 _ Va | Rae EIID
Val_DribbleCty D.D
Val_Preact D.D
Val_TaHif o o
Val_TolLof ™
Inp_QtPV WT104.\al
Inp_RatePV 0
BusO b 0

The CS_PDOSEWS_PA control strategy operates the same as the CS_PDOSEWS 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 156.
»  Substitute for WT104 for XT100.

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 99.
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Chapter 20

Process Dosing Weigh Scale (PDOSEWS) Control Strategy

ACM Considerations for
PDOSE

Configure these parameters first because they affect the visibility of the remaining

parameters in the PAl object.

«  Specify the type of analog input via the PAI_Type parameter
« If you use a specific 1/0 signal type, select the type for the 10_Signal_Type parameter

ACM_Based Parameters for a PDOSE Instance

Parameter | Visible When | Details
00 - Selection
Important: Select this parameter first
as the option affects the remaining
Cfg-Type always parameters. Define the type: flow
meter (FM) or weigh scale (WS)
Cfg_HasQtyPV Cfg_Type=FM Set to require a quantity PV signal.
Cfg_HasRatePV Cfg_Type=WS Set to require a rate PV signal.
Define the PAI type:
PAI(Single_channel),
PAI_Type always PAID(Dual_channel),
PAIM(Multi_channel), or
External PAI (Single_channel)
10_Signal_Type always Select the signal type: None, HART,

EH_EthernetIP, FF, or PA.

Cfg_Has_OutClearTot

|0_Signal_Type=EH_EtherNetIP

Set if QutClearTot is the input to the
PCmdCleatTot1 parameter

Use_00AP

Has_00AP=True (controller parameter)

Set to use the bus for ownership and
arbitration.

See Pracess Contraller on page 36

Use_ArbitrationQ

Use_00AP=True

Set to use the Arbitration( instruction
for ownership queuing.

See Pracess Controller on page 36

01-Bus

Bus_Instance

Has_00AP=True (controller parameter)

Link to a bus array instance. This
should be unique for each module

01.01 - Options Rate

Cfg_UseHARTDigitalData_Rate

Cfg_Type=WS
Cfg_HasRatePV=True
|0_Signal_Type=HART

Set to use HART Digital Data for the
PV, SV, TV, and FV values

Cfg_UseHARTScaling_Rate

Cfg_Type=WS
Cfg_HasRatePV=True
|0_Signal_Type=HART

Set to connect HART scaling from PAH
object

Hart_Type_Rate

Cfg_Type=WS
Cfg_HasRatePV=True
10_Signal_Type=HART

Link to the HART device object.
See (RA-LIB) Process > HART _Mapping
> HART 1/0 Card Mapping

Ref_Hart_Device_Rate

Cfg_Type=WS

Cfg_HasRatePV=True
Cfg_UseHARTDigitalData_Qty=False
|0_Signal_Type=HART

Select the HART type (Generic, Hartb,
Hart6, or Hart7) and the associated
diagnostic table

01.10 - Options Oty

Cfg_UseHARTDigitalData_Qty

Cfg_Type=WS
|0_Signal_Type=HART

Set to use HART Digital Data for the
PV, SV, TV, and FV values

Cfg_UseHARTScaling_0ty

Cfg_Type=WS
10_Signal _Type=HART

Set to connect HART scaling from PAH
object

Link to the HART device object.

Cfg_Type=WS N i
T e
Cfg_Type=WS Select the HART type (Generic, Hartb,

Ref_Hart_Device_Qty

10_Signal_Type=HART
Cfg_UseHARTDigitalData_Qty=False

Hart6, or Hart7) and the associated
diagnostic table

02.01 - Device Configuration Feedback

Cfg_HasEqpFdbk

always

Set if the device provides run (dribble

if used) and stop feedback
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Chapter 20 Process Dosing Weigh Scale (PDOSEWS) Control Strategy

Parameter Visible When Details

03 - 10 Configuration
Assign a compatible 1/0 point to all applicable parameters in this section. The I/0 connections depend on the 1/0

signal type.

Cfg_Type=WS

PAI_Type=PAl(Single_channel)

10_Signal_Type=N i ity i
Inp_0tyPV Igna - ype=None Ir_érfllérg;]g;e PV quantity input

Cfg_Type=WS

PAI_Type=PAl(Single_channel)

|0_Signal_Type=HART

Cfg_Type=WS

Cfg_HasRatePV=True

PAI_Type=PAl(Single_channel)

10_Signal_Type=None . .
Inp_RatePV Link to the PV rate input reference

Cfg_Type=WS

Cfg_HasRatePV=True

PAI_Type=PAl(Single_channel)

|0_Signal_Type=HART
Inp_RunFdbk Cfg_HasEqpFdbk=True Link to the device running input
Inp_StopFdbk Cfg_HasEqpFdbk=True Link to the device stopped input
Inp_DribbleFdbk Cfg_HasEqpFdbk=True Link to the device dribble input
Out_RunFlow always Link to the run flow output reference
QOut_StopFlow always Link to the stop flow output reference

. Link to the dribble flow output
Qut_DribbleFlow always reference
Link to the E+H EtherNet/IP device
Ref_EtherNetlPModule 10_Signal_Type=EH_EtherNetlP object. See (RALIB) Process > Module
objects

03.00 - 10 Configuration Rate
Assign a compatible I/0 point to all applicable parameters in this section. The I/0 connections depend on the 1/0
signal type and the configuration of the controller abject I/0. See 1/0 Mapping on page 38.

Cfg_Type=WS
Cfg_HasRatePV=True

PAI_Type=PAl(Single_channel) . .
PAI_Rate_RefTag Cfo_Type=Ws Link to the analog input reference
Cfg:HasRatePV:True

PAI_Type=External PAI(Single_channel)

Cfg_Type=WS . .
PAID_Rate_RefTag Cfg_HasRatePV=True Link to the analog nput dual channel)
PAI_Type=PAID(Dual_channel)
Cfg_Type=WS . . .
PAIM_Rate_RefTag Cfg_HasRatePV=True H]"aknﬁ’elt)hfe?é‘r‘;'gge'"p“t (mui
PAI_Type=PAIM(Multi_channel)
Link to the FOUNDATION Fieldbus
Cfg_Type=WS device object.
Ref_FF_Module_Rate Cfg_HasRatePV=True See (RA-LIB) Process > Module >
|0_Signal_Type=FF Foundation Fieldbus for available
objects
Cfg_Type=WS Link to the Profibus PA device object.
Ref_PA_Module_Rate Cfg_HasRatePV=True See (RA-LIB) Process > Module >
|0_Signal_Type=PA Profibus PA for available objects
03.00.20 - Ref PAI Rate Alarm Configuration
Cfg_Type=WS
Ref_HiHiGate_Rate Cfg_HasRatePV=True Link to the gate reference
PAI_Type=PAl(Single_channel)
Cfg_Type=WS
Ref_HiGate_Rate Cfg_HasRatePV=True Link to the gate reference
PAI_Type=PAl(Single_channel)
Cfg_Type=WS
Ref_LoGate_Rate Cfg_HasRatePV=True Link to the gate reference

PAI_Type=PAl(Single_channel)
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Parameter Visible When Details
Cfg_Type=WS

Ref_LoLoGate_Rate

Cfg_HasRatePV=True
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_HiRoCGate_Rate

Cfg_Type=WS
Cfg_HasRatePV=True
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_HiDevGate_Rate

Cfg_Type=WS
Cfg_HasRatePV=True
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_LoDevGate_Rate

Cfg_Type=WS
Cfg_HasRatePV=True
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_OoRGate_Rate

Cfg_Type=WS
Cfg_HasRatePV=True
PAI_Type=PAl(Single_channel)

Link to the gate reference

03.01- 10 Configuration Qty

Cfg_Type=WS
PAI_Type=PAI(Single_channel
PAI_Qty_RefTag Cfg_T};Ee=WS( g ) Link to the analog input reference
PAI_Type=External PAI(Single_channel)
Cfg_Type=WS Link to the analog input (dual channel)
PAID_Qty_RefTag PAI_Type=PAID(Dual_channel) reference
Cfg_Type=WS Link to the analog input (multi-

PAIM_Oty_RefTag

PAI_Type=PAIM(Multi_channel)

channel) reference

Ref_FF_Module

Cfg_Type=WS
10_Signal_Type=FF

Link to the FOUNDATION Fieldbus
device object.

See (RA-LIB) Process > Module >
Foundation Fieldbus for available
objects

Ref_PA_Module

Cfg_Type=WS
10_Signal_Type=PA

Link to the Profibus PA device object.
See (RA-LIB) Process > Module >
Profibus PA for available objects

03.01.20 - Ref PAI Oty Alarm Configuration

Ref_OoRGate ER?:TTJE:::FY\/IXSI(Single_channel) Link to the gate reference
Ref_HiHiGate g/&?__;ﬁg::m(smgle_ch annel) Link to the gate reference
Ref_HiGate EI\?__T%S::F\!\LSI(Single_channel) Link to the gate reference
Ref_LoGate EI\?__TT})//E:::F\!!\SI(SingI e_channel) Link to the gate reference
Ref_LoLoGate g/&?__;ﬁ:::m(smgle_ch annel) Link to the gate reference
Ref_HiRoCGate EI\?__T%S::F\!\LSI(Single_channel) Link to the gate reference
Ref_HiDevGate EI\?__TTJE:::F\!\LSI(Singl e_channel) Link to the gate reference
Cfg_Type=WS

Ref_LoDevGate

PAI_Type=PAl(Single_channel)

Link to the gate reference

04 - Alarm Configuration

Cfg_HasOverTolAIm

always

If Cfg_HasOverTolAlm=True, ACM
displays section 4.04 - Qver Tolerance
Alarm with additional parameters

Cfg_HasUnderTolAIm

always

If Cfg_HasUnderTolAlm=True, ACM
displays section 4.05 - Under
Tolerance Alarm with additional
parameters

Cfg_HasZeroFaultAim

always

If Cfg_HasZeroFaultAlm=True, ACM
displays section 4.06 - Zero Fault
Alarm with additional parameters
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Parameter Visible When Details

If Cfg_HasEqpFaultAlm=True, ACM
displays section 4.07 - Equipment

Cfg_HasEqpFaultAlm always Fault Alarm with additional
parameters
If Cfg_HasHiFlowRateAlm=True, ACM
Cfg_HasHiFlowRateAlm always displays section 4.08 - Hi Flow Rate

Alarm with additional parameters

If Cfg_HasLoFlowRateAlm=True, ACM
Cfg_HasLoFlowRateAlm always displays section 4.09 - Lo Flow Rate
Alarm with additional parameters

Additional Sub-Object for a PDOSE Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description
Events Configure an event to monitor for the control strategy
See Event Logging on 4
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Chapter 2]

CS_PFO Sheet

FOT100_inp_CV

FOT100_CV1_Sts_Available
FOT100_CV2_Sts_Available
FOT100_CV3_Sts_Available
FOT100_CV4_Sts_Avaiable
FOT100_CVS_Sts_Available
FOT100_CVE_Sts_Avaiable
FOT100_CV7_Sts_Avaiable

FOT100_CV8_Sts_Avaiable

Process Analog Fanout (PFO) 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.

P
1>,
J

L

-
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FOT100_Out_CV1
FOT100_Out_CV2
FOT100_Out_CV3
FOT100_Out_CV4
FOT100_Out_CVS
FOT100_Out_CV6
FOT100_Out_CV7
FOT100_Out_CV8
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Process Analog Fanout (PF0) Control Strategies

ACM Considerations for PFO

238

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 Out_CV1to
Inp_CV1initializationVal.

FOT100_CV2_Sts_Available

Initialize request from downstream block #2 1= set Out_CV2 to
Inp_CV2InitializationVal.

FOT100_CV3_Sts_Available

Initialize request from downstream block #3 1= set Qut_CV3 to
Inp_CV3lnitializationVal.

FOT100_CV4_Sts_Available

Initialize request from downstream block #4 1= set Out_CV4 to
Inp_CV4lnitializationVal.

FOT100_CV5_Sts_Available

Initialize request from downstream block #5 1= set Qut_CV5 to
Inp_CV5InitializationVal.

FOT100_CV6_Sts_Available

Initialize request from downstream block #6 1= set Out_CV6 to
Inp_CV6InitializationVal.

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 Qut_CV8 to
Inp_CV8InitializationVal.

PFO Output References

Parameter

Description

FOT100_0ut_CW1

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

Configure the parameters to send (fanout) one primary analog output signal to as many as 8

secondary users or devices.
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Process Analog Fanout (PF0) Control Strategies

ACM_Based Parameters for a PFO Instance

Parameter |Visib|e When | Details
00 - Selection
Select the type of control variable device
CV_Type always CV_Type=AOUT or VSD
Cfg_UsedInPIDE always PAI can be standalone (False) or used as part of

another PIDE control strategy (True)

PPID_RefTag

Cfg_UsedInPIDE=True

00.0x - Data - General - CVx Where x=2...8

Cfg_HasCVx

Number of PAQs in referenced
PPID(Splitrange) >= x

Set if the output CV is connected

Cfg_UsedInPIDE=False

Cfg_HasNavCVx

Cfg_HasCVx=True

Set to enable the navigation buttons

02.01- Device Configuration

CVlInitVal_RefTag

CV_Type=AOUT
Cfg_UsedInPIDE=False

Link to output CV reference
At least one output reference is required when
CV_Type=AOUT

02.0x - Device Configuration Where x=2...8

CVxInitVal_RefTag

Cfg_HasCVx=True
CV_Type=A0UT
Cfg_UsedInPIDE=False

Link to output CV reference

03 - 10 Configuration

Assign a compatible I/0 point to all applicable parameters in this section. The I/0 connections depend on the 1/0
signal type and the configuration of the controller object I/0. See /0 Mapping on page 38.

Where x=2...8

Ref_InpCV

Cfg_UsedInPIDE=False

Link to the input CV reference

Aoutl_RefTag

CV_Type=AOUT
Cfg_UsedInPIDE=False

Link to the analog input reference
At least one analog input reference is required
when CV_Type=A0UT

Aoutx_RefTag

CV_HasCVx=A0UT
CV_Type=AOUT
Cfg_UsedInPIDE=False

Link to the analog input reference

VSD1_RefTag

CV_Type=VSD
Cfg_UsedInPIDE=False

Link to the PVSD input reference
At least one PVSD input reference is required
when CV_Type=VSD

VSDx_RefTag

CV_HasCVx=VSD
CV_Type=VSD
Cfg_UsedInPIDE=False

Link to the PVSD input reference

Additional Sub-Object for a PFO Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object

Description

Events

See Event Logging on page 49

Configure an event to monitor for the control strategy
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Notes:
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Chapter 22

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 PAQ 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.

PHLS
HLO100
HILO100_lnp_1
HILO100_hp_E1 |_hp HILO100_Val Inp1Prev
HILO100_lnp_PGani ey HILO100_Sts_Useinp1Prev
HILO100_lnp_2 |_np HILO100_Val InpZPrev
HILO100_hp_E2 el HILO100_Sts_Uselnp2Prev
HILO100_Inp_PGan2 | hp HILO100_Val inp3Prev
HILO100_np_3 ey HILO100_Sts_Uselnp3Prev
HILO100_hp_E3 _hp HILO100_Val_inp4Prev
HILO100_Inp_PGain3 ey HILO100_Sts_Uselnp4Prev
HILO100_Inp_4 g HILO100_Val_InpSPrev
HILO100_hp_E4 sehp HILO100_Sts_UselnpSPrev
HILO100_inp_PGand al_k HILO100_Val Inp&Prev
HILO100_Inp_S senp HILO100_Sts_UseinpbPrev
HILO100_hp_ES
HILO100_lnp_PGans )|
HILO100_Inp_6
HILO100_hp_E6

HILO100_np_PGans
HLO100_lnp_UseintialzeVal
HILO100_Inp_lnitislizeVal
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PHLS Input References

Parameter

Description

HIL0100_Inp_1
HIL0100_Inp_2
HIL0100_Inp_3
HILO100_Inp_4
HIL0100_Inp_5
HILO100_Inp_6

Each input# is a CV value.

HILO100_Inp_E1
HIL0100_Inp_E2
HIL0100_Inp_E3
HILO100_Inp_E4
HILO100_Inp_E5
HIL0100_Inp_E6

Loop error from primary input# (optional, used for offset calculation).

HIL0100_Inp_PGain1
HILO100_Inp_PGain2
HIL0100_Inp_PGain3
HILO100_Inp_PGain4
HIL0100_Inp_PGain5
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

HILO100_Val_Inp1Prev
HIL0100_Val_Inp2Prev
HILO100_Val_Inp3Prev
HILO100_Val_Inp4Prev
HILO100_Val_Inp5Prev
HILO100_Val_Inp6Prev

Previous (Feedback) input value for primary input#

HILO100_Sts_Uselnp1Prev
HILO100_Sts_Uselnp2Prev
HILO100_Sts_Uselnp3Prev
HILO100_Sts_Uselnp4Prev
HILO100_Sts_Uselnp5Prev
HILO100_Sts_Uselnp6Prev

Request for primary input# to use feedback Val_Inp#Prev

PHLS Configuration Considerations

Operand Type Description
Instance of data structure (backing tag) required for
PHLS tag P_HIGH_LOW_SELECT proper operation of instruction
ACM Considerations for Configure the parameters to select the highest or the lowest of as many as six incoming
PHLS controlled variables (CVs).
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ACM_Based Parameters for a PHLS Instance

Parameter | Visible When | Details
00 - Selection
Cfg_UsedInPIDE always Set if this object is used as part of another

PPID control strategy.

00.02.0x - Data - General - PPIDx

Where x=1...6

Cfg_HasInpx

always

Set if input x is connected

PPID_RefTagx

Cfg_HasInpx=True
Cfg_UsedInPIDE=False

Link to PPID output reference

Input_RefTagx

Design_View (project parameter) > 7
Cfg_HasInpx=True
Cfg_UsedInPIDE=True

Link to input reference for PPID navigation

03 - 10 Configuration

Use this request when reinitializing. Tag will

Inp_CVInitReq Cfg_UsedInPIDE=False be connected to the Inp_UselnitializeValue
parameter
Initialization value from downstream block.
Inp_CVInitVal Cfg_UsedInPIDE=False Valid = Any float. Tag will be connected to

the Inp_InitializeValue parameter

Additional Sub-Object for a PHLS Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object

Description

Events

Configure an event to monitor for the control strategy

See Event Logging on page 49
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Notes:
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Chapter 23

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.
‘e CEELLS;pTTR and Local Tags B02_GRPMTR100 Function Block control strategy routine for motors
o CR100 Status Mapping B0O3_GRPMTR100_Command_ Mapping Map the commands of the PLLS out to the commands of the motor
# BO2_ GRPMTR100 ] MT400 PMTR function block for a motor
B03_GRPMTR100_Command_Mapping
Interlocks MT401 PMTR function block for a second motor
80 MT400
oo 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
e Ci’ELLSmp\(SD and Local Tags B02_GRPVSD100 Function Block control strategy routine for motors
ot CAS0100 Status Mapping B03_GPVSD100_Command_ Mapping Map the commands of the PLLS out to the commands of the drive
b 802 GRPVSD100 ) MT800 Function block for a drive
B03_GRPVSD100_Command_Mapping
Interlocks MT801 Function block for a second drive
B 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. GRPMTRI100
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
‘GRPMTR100
Bank_7_Executed — Enableh Wal Demand
10F2 Inp_OwmnerCmd Sts_Stopped

1
PemOK ; Inp_Pem

Sts_Running

-Gz NBPermOK Inp_NBPermOK
2-G2 ‘GRPMTR100_Intlk_BankSts Sts_IntkOK : Inp_IntikOK
‘GRPMTR100_htlk_BankSts. Sts_NBntlkOK . Inp_NBintlkOK
GRPMTR100_ntlk_BankSts.5&_Avaiabe . Inp_Intikavalable Bypactive
GRAMTRI00_htlk_BankSts.5&_intKTriphh Inp_IntkTripinh 203 3L
GRAMTRI00_htlk_BankSts.5t_Rd/Resst - Inp_RdyReset

Sts_ProgOperLock -
Ref_Wotors GRPMTR100_Motors.

BusObj 0

PLLS Input References

Parameter Description

Bank_7_Executed
Where 7 = The total number of interlocks in  |1= All interlock banks have been evaluated
your control strategy

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_IntlkOK Interlock bank status, 1= 0K to run, 0 = Stop

Interlock bank status
GRPMTR100_Intlk_BankSts.Sts_NBIntIkOK 1= All non-bypassable interlocks OK to run

GRPMTR100_Intlk_BankSts.Sts_Available Interlock bank status, 1= Available

- Interlock bank status
GRPMTRIO0-IntlkBankSts Sts-IntlkTripinh 1= Interlock trip inhibit - stops group but does not raise trip alarm

Interlock bank status
GRPMTRIO0 Intlk_BankSts.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”;;fa“t?gn”gfdi?f:trsl}[:‘t‘i%tr‘]‘re (backing tag) required for proper
Bus component for organization control

« 0if not using organization

Bus0bj 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 GRPMTR100_Motors array, used for motor status
- array and motor command mapping.
Permissive Sheet
PPERI

GRPMTR100_Perm

1 PemOK
| 5t NBPermOK 1-A2

BypActive L

PPERM Input References

Parameter Description

BypActive Input connection from CS_PLLS_PMTR sheet

PPERM Output References

Parameter Description

Perm0OK Overall permissive status (1= 0K to start group)

NBPerm0OK Non-bypassable permissive status (1= all non-bypassable permissives OK to start group)
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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

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 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 § 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.

PermOK

NBPermOK

2-G2

GRPVSD100_Intk_BankSts.Sts_IntkOK
GRPVSD100_intlk_Banksts.Sts_NBIntikOK

GRPVSD100_intlk_BankSts Sts_Available
GRPVSD100_intik_Banksts.Sts_intikTripinh
GRPVSD100_intlk_BankSts.Sts_RdyReset

PLLS

GRPVSD100

Inp_OwnerCmd

0

PLLS Input References

Parameter Description

T
NBPemiK 1 o bypassableOn permissives O, group ca st
GRPVSD100_Intlk_BankSts.Sts_IntIkOK Interlock bank status, 1= 0K to run, 0 = Stop

GRPVSDI00_Intlk_BankSts.Sts_NBIntikok | Interlock bank status

1= All non-bypassable interlocks OK to run

GRPVSD100_Intlk_BankSts.Sts_Available Interlock bank status, 1= Available

GRPVSDI00_Intlk_BankSts.Sts_IntlkTripinn | \Nterlock bank status

1= Interlock trip inhibit - stops group but does not raise trip alarm

GRPVSDI00_Intlk_BankSts.Sts_RdyReset | Mterlock 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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Permissive Sheet

ACM Considerations for
PLLS

PLLS Configuration Considerations

Operand

Type Description

PlantPAx® control

Instance of data structure (backing tag) required for proper

P_LEAD_LAG_STANDBY operation of instruction

BusObj

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.

BUS_0BJ

Ref_Motors

P_LEAD_LAG_STANDBY_MOTOR
array

Reference to GRPVSD100_Motors array, used for motor status

and motor command mapping.

BypActive

1-G2

PPERM

GRPVSD100_Perm
1
Stz PermOK ;
Sts NBPermOK
ZHEAH_AM_ 11 _ 1 _ i _ i1 1111111

Inp_Perm00 PemOK

Inp_Permm01 NBPermOK 1-02

Inp_Perm02 Ste_Perm 1-D2
Inp_Pemo3
Inp_Perm04
Inp_Perm05
Inp_Perm08
Inp_Perm07
Inp_Pem03
Inp_Perm09
Inp_Pemm10
Inp_Perm11
Inp_Pemi2
Inp_Pem13
Inp_Perm14
Inp_Pem15

Inp_BypActive

PPERM Input References

Parameter

Description

BypActive

Input connection from CS_PLLS_PVSD 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)

Configure the parameters to control a parallel group of motors or drives. Specify the
Cfg_RefDvcType parameter first as it affects the visibility of the remaining parameters.
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ACM_Based Parameters for a PLLS Instance

Parameter | Visible When | Details

00 - Selection

Use. 004P Has_00AP=True (controller Set to use the bus for ownership and arbitration.

parameter) See Pracess Controller an page 36
01- Options

Has_00AP=True (controller Link to a bus array instance. This should be
Bus_Instance parameter) unique for each device

Use_00AP=True See Pracess Controller on page 36
Cfg_HasPermObj always Set to create an instance of the PPERM

instruction to allow a start command.

Set to create an instance of the PINTLK

Cfg-HaslIntlkObj always instruction

Cfg_HasIntlkObj=True Set to connect the Out_Reset of the device to the

UseResetWireConnectors Inp_Reset of the associated interlock

03.00 - 10 Configuration
Assign a compatible 1/0 point to all applicable parameters in this section. The I/0 connections depend on the 1/0
signal type and the configuration of the controller object I/0. See /0 Mapping on page 38.

Important: Select this parameter first as the

Cfg_RefDvcType always option affects the remaining parameters.

Define the PLLS type: Motors or Drives

04 - Alarm Configuration

If Cfg_HasIntlkTripAlm=True, ACM displays
Cfg_HasIntlkTripAIm always section 4.01- Interlock Trip Alarm with additional
parameters

If Cfg_HasCantStartAIm=True, ACM displays
Cfg_HasCantStartAlm always section 4.02 - Cant Start Alarm with additional
parameters

If Cfg_HasCantStopAim=True, ACM displays
Cfg_HasCantStopAlm always section 4.03 - Cant Stop Alarm with additional
parameters

Additional Sub-Objects for a PLLS Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description

Configure interlocks for the control strategy
Interlocks See Interlocks on page 49
Permissives Configure permissives to allow an output command

See Permissives on page 50

Configure the command direction

RefDevice_tapping See RefDevice Mapping on page 251

Configure an event to monitor for the control strategy

See Event Logging on page 49

Events
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RefDevice Mapping

On the RefDevice_Mapping tab, add a sub-object to configure the command direction. This
example shows Cfg_RefDvcType=Motors.

Neme: GRPMTR100
Description: ‘Descnr_:p‘un
Catalog Number: PLLS (42) - Published

Solution: [RA-LIB] Process 5 = Bl rogran

Parameters Interdocks Permissive RefDevice_Mapping Events

MName Index Reference Motor O irection_Motor  AllowN: SubObject Description
| Devic... i Forward v a
Parameter Visible When Details
Reference_Motor always Link to the motor for each sub-object

Configure the direction of the linked motor in the
Reference_Motor parameter on this tab

Configure the direction of the linked motor in the
Reference_VSD parameter on this tab

CommandDirection_VSD | Cfg_RefDvcType=Drives |Link to the drive for each sub-object

CommandDirection_Motor | Cfg_RefDvcType=Motors

Reference_VSD always
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Notes:
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Chapter 24

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™ Electranic Overload Relay CS_PMTR_2S_E300_Energy
CS_PMTR_REV_E300
CS_PMTR_REV_E300_Energy

CS_PMTR-1S_SMC50
CS_PMTR_1S_SMC50_Energy

CS_PMTR_IS
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 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 L DvcObjs
<7 Parameters and Local Tags
B 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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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

Bank_7_Executed
11-F2

Pem10K
NEBPerm1 0K
PRGE0K
NBPerm20K
MT121_Eneray._Intlk_BankSts Sts_ntlkOK
NT121_Energy_ntk_BankSts.Ste_NBIntkOK
WT121_Energy_htk_BankSts Sts_Avaiable
MT121_Energy_Infk_BankSis.Sts_IntlkTripinh
NT121_Energy_ntk_BankSts.Ste_RoyReset

ola|la|a|lalalala]a

PITR
MT121_Energy
0
Enablen Out_RuniData B MT121_Energy_Out_Run1
Inp_OwnerCmd Out_Run2Data B MT121_Energy_Out_Run2 e 4-C4
Inp_ReadyData Out_HomData ) WT121_Energy_Out_Horn ~ 8
Inp_1RunFdbkData Out_Resat MT121_Energy_Out_Reset 1T121_Energy_RunTime 3
558550848
Inp_2RunFdbkData Out OwnerSts 1 Inp_Starting Wal_Stats 10L411LC4
Inp_IOFault S&_Stopped P - Inp_Running  Val_CurRunHrs
Inp_1PermOK Ste_Startingl Val_MaxRunHrs
Lo - o
Inp_1MBPermOK Sts_Starting? B f _ Val_TotRurHrs
Inp_2PermOK Stz Running?
Lo D
Inp_2NBPermOiK Sts_Running? . f
Inp_IntlkOK Sts_Stoppin
P _=1opping 0 PRI
Inp_NBintlkOK Ste_Joggingl .
Inp_intlk&vaiable Sts_Jogoing? . MT121_Energy_Resinh )
Inp_IntlkTripinh Stz Hom . Inp_Stopped  Val_MinToReady .
Inp_RdyReset Stz BypActive B Bypactive Inp_Starting  Val_SecToReady '
Inp_Hand Stz Em 0 203 303 Inp_Running Sts_Ready 0 Ready
Inp_Reset Stz Hand . 4L4 5C4 Ste_Err 202 302
PSet_Owner Sts 005 . 604 7-C4
Sts_Maint . 84 oC4
Sts_Ovrd p 10-C411-C4
Sts Ext
0
Stz Prog .
Stz Oper .
Sts_ProgOperLock .
XRdy_Stop
Ref_Ctrl Set NT121_Energy_Dwvc_CiriSet
Ref_Ctrl Cmd MT121_Energy_Dve_CiriCmd
Ref_Cirl Sts WT121_Energy_Dvc_Ciriss
BusObj o
Ref_FaultCodelist raC_Dvc_E300_InfTabke
Parameter Description

Bank_7_Executed

Where 7 = The total number of interlocks in

your control strategy

1= Allinterlock banks have been evaluated

Input connection from Permissives 1sheet (single speed)

PermiOK 1=0n permissives 0K, device can turn On
Input connection from Permissives 1sheet (single speed)
NBPermiOK 1= Non-bypassable On permissives OK, 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 0K, device can turn On

[device]_Intlk_BankSts.Sts_Intlk0K

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_IntlkTripinh

Interlock bank status
1=Interlock trip inhibit - stops equipment but does not trip

[device]_Intlk_BankSts.Sts_RdyReset

Interlock bank status
1= A latched interlock (returned to OK) is ready to be reset
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PMTR Output References
Parameter Description
[device]_Out_Runl Single speed 1=Start/Run Motor Reverse or Fast 0=Stop Motor (for held starter type)
Second speed or reverse
[device] Out_Run2 T=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 hitwise OR based on these PMTR outputs:

«  Sts_Stopped

» Sts_Startingl
«  Sts_Starting2
Sts_Runningl
»  Sts_Running2

The result feeds these instructions:

Instruction Description

Process Run Time and Start Counter (PRT)

The PRT instruction records the total run time and number of
instances the drive starts.

The PRI instruction helps prevent the drive from starting

Process Restart Inhibit (PRI) repeatedly within specified time periods. Continual starts or start

attempts in a short period overheat the motor windings and
damage the motor.

PMTR Configuration Considerations

Operand Type

Description

PlantPAx control P_MOTOR_DISCRETE

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.

Ref_Ctrl_Set RAC_ITF_DVC_PWRDISCRETE_SET

Power Discrete Automation Device Object
Settings Interface

Preconfigured in the device object ladder
routine

Ref_Ctrl_Cmd RAC_ITF_DVC_PWRDISCRETE_CMD

Power Discrete Automation Device Object
Command Interface

Preconfigured in the device object ladder
routine

Ref_Ctrl_Sts RAC_ITF_DVC_PWRDISCRETE_STS

Power Discrete Automation Device Object Status
Interface

Preconfigured in the device object ladder
routine

Ref_FaultCodeList RAC_CODEDESCRIPTION[400]

Fault Code to Fault Description lookup table for
the motor controller

Preconfigured in the device object ladder
routine

256 Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025


https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/proces-rm200_-en-p.pdf

Chapter 24 Process Motor (PMTR) Control Strategies

Permissive Sheet
PPERM
MT121_1Pem
Ready Pem00 Sts_PermOK Pemi 0K
2 A mOK NBPerm1OK L
BypActive E
PPERM Input References
Parameter Description
Ready Input connection from the CS_PMTR sheet
BypActive Input connection from the CS_PMTR sheet
PPERM Output References
Parameter Description
Eg:m]z%}f( Overall permissive status (1= 0K to energize)
NBPermi0K Non-bypassable permissive status (1= all non-bypassable permissives OK to energize)
NBPerm20K » P P P g
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Motor Controller Device

Objects
Single Speed

nterface
cop
Source Med_MT101_LD_E300:1
Dest MT101_Dvc_inp
Length 1

Extensions
mplementation -
E300

raC_Dve_E300 |
raC_Ovc_E300 MT101_Dve [
Ref_Module Mod_MT101_LD_E300
Ref_Curi_inf MT101_Dve_Ctrinf
Ref_Ciri Set MT101_Dve_CtriSet
Ref_Ctrl_Cmd MT101_Dve_CtriCmd

Ref Ctri Sts MT101_Dvec_CiriSts

np_I MT101_Dvc_inp
Inp_MotorFLA Mod_MT101_LD_E300:C.FLA1

Sie

Inf_Lookup raC_Dvc_E300_infTable

Out_LogicCommand_Run_Fwd Mod_MT101_LD_E300:0.LogicDefinedPt00Data
Out_LogicCommand_RAun_Rev Mod_MT101_LD_E300:0.LogicDefinedPt01Data

Out_LogicCommand_ResefFault
Val_OutputCurrent
Val_PercenfThermCapactylised

Mod_MT101_LD_E300:0.TripReset

LR
0.0%

Sts_bhotReady 220000_0000_0000_0000_0000_0000_0000_0000%

Single Speed with Energy Parameters

rce Mod_MT101_LD_E300_NRG:
MT101_Energy_Dvc_inp
1

raC_pve_E300 MT101_Energy_Dvec |
Ref_Module Mod_MT101_LD_E300_NRG
Ref_Ctri_nf MT101_Energy_Dvc_Ciriinf
Ref Ctri Sat MT101_Energy_Dvc_CtriSet
Ref Cirl Cmd WMT101_Energy_Dve_CtriCmd
Rel_Ctrl St MT101_Energy_Dvc_CiriSts
p_| MT101_Energy_Dve_inp
np_MotorFLA Mod_MT101_LD_E300_NRG:C.FLA1
S04
nf_Lookup raC_Dvc_E300_infTable
Qut_LogicCommand_Run_Fwd Mod_MT101_LD_E300_NRG:O.LogicDefinedPt000ata
Qut_LogicCommand_Run_Rey  Mod_MT101_LD_E300_NRG.0.LogicDefinedPt0 1Data
0 : Mod_MT101_LD_E300_NRG:O.TripResst
Vi L
Vv cenfihermCapackylsed 00w
Sts_bNotReady 2#0000_0000_0000_0000_0000_0000_0000_0000+

raC_Opr_E300_Energy 5 = =
raC_Opr_E300_Energy MT101_Energy_Ovc_Energy | ..
Ref_Msg SelaftS DstDINT MT101_Energy_Dve_Energy_MsgiTag | ..
Ref_MsgData DINT MT101_Energy_Dvc_Energy_MsgiData
GelaniS Dstieal MT101_Energy_Dvc_Energy_Msg2Tag |,
ata_REAL WT101_Energy_Dvc_Energy_Msg2Data

! MsgCtriResource MT101_Energy_Dvc_Energy_MsgCtr
Ref_Cirl_inf WT101_Energy_Dvc_Ctrinf
Inp_Cirl S5 MT101_Energy_Dvc_CiriSts
Out_EnergyBase MT101_Energy_Dvc_EnergyBase
Out_EnergyElectical MT101_Energy_Dvc_EnergyElecirical
Set_Sampleinierval 30.0%
Cmd_ResstOdometars O
Sts_DatascquiskionDuration O

C Dve E300 D

300 Device

implementat
Haon

| raC_Tec_PwrDiscreteStatelionior

Ref Cirl_inf MT101_Energy_Dvc_Ctrinf
inp_Ctri_Set MT101_Energy_Dve_CiriSet
Inp_Cirl_Sis WT101_Energy_Dve_CtriSts
inp_inhibEC Ty MT101_Energy_Dvec_inhibkCig

O
Wal_Activation: O
Val_CurActivetrs 00w
Val Maehctivs 0.0%
Vel TotActiveHrs 0%
Val_Dmconnéctions O
Val_CurConnectedHrs 00w
Val_MaxConnactedhrs 00w
Val_ToiConnectedHrs 0.0=
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Two Speed

raC_Dwc_E300 Device

Object and
Extensions
MT111_Dve input Implementabion -
interface E300
| Source Mod_MT111_LD_E3001 | | raC_Dvc_E300 MT111_Dve .|
Dest MT111_Dve_inp Ref_Module Mod_MT111_LD_E300 =
Length 1 Ref_Ctrl_inf MT111_Dve_Criinf
Ref_Cirl_Set MT111_Dve_CiriSet
Ref_Cirl_ Cmd MT111_Dve_CiriCmd
Ref_Ctri_Sts MT111_Dve_CiriSts
np_| MT111_Dve_inp
Inp_MatorFLA Mod_MT111_LD_E300:C FLA1
S0e
inf_Lookup raC_Dvec_E300_infTable

Out_LogicCommand_Run_Fwd Mod_MT111_LD_E300:0.LogicDefinedPt00Data
Out_LogicCommand_Run_Rev Mod_MT111_LD_E300.0 LogicDefinedPi01Data
Out_LogicCommand_ResstFault Mod_MT111_LD_E300:0 TripReset

Wal_OutputCurrent 00
Val_PerceniThermCapacityUsed 0.0
Sts_bNotReady 2%0000_0000_0000_0000_0000_0000_0000_0000+

Two Speed with Energy Parameters

raC_Dvc_E300 Device

Extensions
WT111_Energy_Dvc impk tation -
input interface

It

coP
Source Mod_MT111_LD_E300_NRG:I raC_Dve_E300 MT111_Energy_Dvc
Dest MT111_Energy_Dvc_inp Ref_hoduls Mod_MT111_LD_E300_NRG
_Length 1 Ref_Cirl_inf MT111_Energy_Dvc_Ctrinf
Ref_Cirl_Set WT111_Energy_Dvc_CtriSet
Ref Cirl Cmd MT111_Energy_Dvc_CtriCmd
Ref_Ch MT111_Energy_Dvc_CiriSts
et WT111_Energy_Dve_inp
Inp_MotorFLA Mod_MT111_LD_E300_NRG.CFLA1

S0

int_Lookup raC_Dve_E300_hniTable

Out_LogicCommend_Run_Fwd Mod_WT111_LD_E300_NRG:0 LogicDefinedPtdiData
Out_LogieCommand_Run_Rev  Mod_MT111_LD_E300_NRG:0.LogicDefinedPtd1Data
Out_LogicCommand_ResetFaul Mod_MT111_LD_E300_NRG:0 TripReset
Val_OutputCurrent 0.0%
Val_PercentThermCapacitylsed 0.0%
Sis_bNotReady 2#0000_0000_0000_0000_0000_0000_0000_00004

raC_Ovc_E200 Device
Object and
Extensions
implementation_Energ
¥y
| raC_Opr_E300_Energy e
raC_Opr_E300 Energy MT111_Energy_Dvc_Energy
Ref_Msg GetalS DstDWNT MT111_Energy_Dvc_Energy_MsgiTag
Ref_lisgDats DINT MT111_Energy_Dvc_Energy_MsgiData
Ref Msg_GetaftS Dsifeal MT111_Energy_Dvc_Energy_MsgZTag |

Re!_MsgData REAL
Ref_MsgCiriResource

MT111_Energy_Dvc_Energy_Msg2Data
MT111_Energy_Dvc_Energy_MsgCtri

Ref Ctrl inf MT111_Energy_Dvc_Ctrilnf
Inp_Ctri_Sts MT111_Energy_Dve_CtriSts
Out_EnergyBase MT111_Energy_Dvc_EnergyBase
Out_EnergyElectical MT111_Energy_Ovc_EnergyElectrical
Set_Sampleinterval £
Cmd_Ressi0dometers 0.
Sts_DataAcquisitionDurabon e

raC_Dvc_E300 Device
Object and
Extensions
implementation_State
Meonitor

| raC_Tec_PwrDiscreteStateMontor

| raC_Tec_PwrDscreteS . WMT111_Energy_Dvc_StateMon |,
MT111_Energy_Dvec_Ciriinf
MT111_Energy_Dve_CiriSet
MT111_Energy_Dvc_CiriSts

KT111_Energy_Dvec_inhibitCfg

Ref_Ctri_int
np_Ctri_Set
Inp_Cirl Sts
Inp_inhbiCfg

Val_Activations
Val CurActivetrs
Val MoxAcivelrs
Val TotActiverirs
Val_Disconnections
Val_CurConnectedHrs
Val_MaxConnectediirs
| Val_TotConnectedHrs
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Reversing

MT121_Dve nput
Interface

Dest WT121_Dve_inp
Length 1

rce Mod_MT121_LD_E300: -

raC_Dvc_E300 Device
Object and
Extensions
implamentation -
E300
“raC_Dvc E300 =
{ raC_Dvc_E300 MT121_Dve [..)
Ref_Module Mod_MT121_LD_E300
Ref_Ctrl_inf WMT121_Dve_Ctriinf
Ref_Ctrl Set MT121_Dve_CiriSet
Ref_Cirl_Cmd MT121_DOve_CiriCmd
Ref Cirl Sts MT121_Dvc_CtriSts -
np_| MT121_Dve_inp
np_MotorFLA Mod_MT121_LD_E300:C.FLA1
0w
Inf_Lookup raC_Dvc_E300_infTable

Out_LogicCommand_Run_Fwd Mod_MT121_LD_E300:0.LogicDefinedPt00Data
Out_LogicCommand_Run_Rev  Mod_MT121_LD_E300:0 LogicDefinedPtl1Data
Out_LogicCommand_ResetFault Mod_MT121_LD_E300:0.TripReset
Val_OutputCurrent 0.0
Val_PercentThermCapaciyUsad 004
Sts_blNotReady 2%0000_0000_0000_0000_0000_0000_0000_00004

Reversing with Energy Parameters

MT124_Energy_Dve
input interface

260

Source Mod_MT121_LD_E300_NRGI — —
Dest NT121_Energy_Dvc_inp
Length 1

raC_Dvec_E300 Device

Object and
Extensions
impiementation -
E300
raC_Dve E300 |
raC_Ovc_E300 MT121_Energy_Dve .| |
Ref_hoduls Mod_MT121_LD_E300_NRG 1
Ref_Cirl_inf MT121_Energy_Dvc_Ctrinf
Ref_Cirl_Set WT121_Energy_Dve_CiriSet
Ref_Ctri Cmd MT121_Energy_Dve_CiriCmd
Ref_Cir|_Sts MT121_Energy_Dvc_CiriSts
np_t MT121_Energy_Dvc_inp
inp_MotorFLA Mod_MT121_LD_E300_NRG:C.FLA1
S04

int_Lookup raC_Dve_E300_infTable

Out_LogicCommand_Run_Fwd Mod_WMT121_LD_E300_NRG:0 LogicDefinedPto0Data
Out_LogeCommand_Run_Rev  Mod_MT121_LD_E300_NRG:0.LogicDefinedPi01Data

Out_LogicCommand_ResetFaul
Val OutputCurrent
Val_PerceniThermCapacitylised

Mod_MT121_LD_E300_NRG:0 TripReset
004
0.0+

Sis_bNotReady 2#0000_0000_0000_0000_0000_0000_0000_0000 4

bject and
Extensions
implementation_Energ
¥y
| raC_Opr_E300_Energy. e
+ raC_Opr_E300 Energy MT121_Energy_Dvc_Energy
Ref_Msg GetaftS DsiDINT MT121_Energy_Dve_Energy_MsgiTag [..|
Ref_lisgDats DINT MT121_Energy_Dvc_Energy_MsgiData

Aef_Msg_GelAftS DstReal MT121_Energy_Dvc_Energy_Msg2Tag [.]
MT121_Energy_Dvc_Energy_MWsg2Data
MT121_Energy_Dvc_Energy_MsgCtri

Re!_MsgData REAL
Ref_MsgChriResource
Ref_Cirl_inf
Inp_Ctri_Sts
Out_EnergyBase

MT121_Energy_Dvc_Ctrilnf
MT121_Energy_Dvc_CtriSts

MT121_Energy_Dvc_EnergyBase

Out_EnergyElectical MT121_Energy_Dvc_EnergyElectrical

Set_Sampleinterval Hoe
Cmd_Ressi0dometers 0.
Sis_DataAcquistionDuration 0
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raC_Dvc_E300 Device
Object and
Extensions
implementation_State
Meonitor
| raC_Tec_PwrDiscreteS. . MT121_Energy_Dvc_StaleMon 1.

Ref_Ctri_int WT121_Energy_Dvc_Ciriinf
inp_Ctri_Set MT121_Energy_Dve_CiriSet
np_ Cirl Sts MT121_Energy_Dvc_CtriSts
Inp_inhibiC fg MT121_Energy_Dvc_inhibtCfg
UL ]
Val_Activations O
Val CurActivetrs 0.0
Val MaxAciveHrs 0.0
Val_TotActiverrs 0.0%
Val_Disconnections e
Val_CurConnectedHrs 00w
Val_MaxConnectedHrs 0.0%
| Val_TetConnectedHrs. 00.
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ACM Considerations for a Configure the motor type via the Cfg_DvcType parameter:

PMTR Instance « Single speed non reversing
«  Two speed (Fast/Slow)

«  Reversing (Forward/Reverse)
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ACM_Based Parameters for a PMTR Instance
Parameter | Visible When | Details
00 - Selection
Important: Select this parameter first as the
Cfg_DveType always option affects the remaining parameters.
Define the PMTR device type
. Set if device has connection to a device
Cfg_HasDvcObj always object (Ex. E300)
Cfg_DvcObj_Tag Cfg_HasDvcObj=True Link 1o the dge‘.”cﬁ ["Ebgecﬁ DvcObilon page 5
Has_00AP=True (controller Set to use the bus for ownership and
Use_00AP arameter) arbitration.
P See Process Controller on page 36
Set to use the Arbitration( instruction for
Use_Arbitration) Use_00AP=True ownership queuing.
See Process Controller on page 36
01- Options
Has_00AP=True (controller Link to a bus array instance. This should be
Bus_Instance parameter) unique for each device
Use_00AP=True See Process Controller on page 36
Cfg_HasIntlkObj always isnestttrﬂcctzg?]te an instance of the PINTLK
. . Set to connect the Out_Reset of the device to
UseResetWireConnectors Cfg_HasIntlkObj=True the Inp_Reset of the associated interlack
: Set to create an instance of the PPERM
Cfg_HaslPermObj always instruction to allow an Out_Run1command.
. Cfg-DvcType=Reversing Set to create an instance of the PPERM
Cfg-HaszPerm0bj Cfg_DvcType=TwoSpeed instruction to allow an Out_Run2 command.
Set to create an instance of the restart inhibit
Cfg_HasResInhObj always (PRI) instruction
See Statistics Objects on page 57
Set to create an instance of a runtime (PRT)
Cfg_HasRunTimeQbj always instruction
See Statistics Objects on page 57
Cfg_HasHand always Set to enable a hand switch input (Inp_Hand)
02 - Device Configuration
Cfg-_HasRunFdbk always Set if Motor has run feedback
Cfg_HasStart] always (S[%ttoRﬁ:?)ble Motor Forward/Slow output
Cfg_HasStart? always (S;JttORﬁrr:;;Jle Motor Reverse/Fast output
03 - 10 Configuration
Assign a compatible I/0 point to all applicable parameters in this section. The I/0 connections depend on the
configuration of the controller abject I/0. See 1/0 Mapping on page 38..
Input_TRunFdbk always Ir_zlerf]grteonzzrz]ae Motor Running Forward/Slow input
Cfg_HasRunFdbk=True
Cfg_DvcType=Reversing Link to the Motor Running Reverse/Fast input
Input_2RunFdbk
P Cfg_HasRunFdbk=True reference
Cfg_DvcType=TwoSpeed
Inp_Hand Cfg_HasHand Link to the Motor Hand Switch input reference
Out_Run always Ir_slzrf]grtegntcge Motor Run Forward/Slow output
Cfg_HasRunFdbk=True
- [)fg_Dchype:Reversing lr-cierf]grteontcge Mator Run Reverse/Fast output
B Cfg_HasRunFdbk=True
Cfg_DvcType=TwoSpeed
Out_Horn always Link to the Motor Horn output reference
Out_Reset always Link to the Motor Reset output reference
04 - Alarm Configuration
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Parameter Visible When Details

If Cfg_HasIntlkTripAlm=True, ACM displays
Cfg_HasIntlkTripAIm always section 4.01 - Interlock Trip Alarm with

additional parameters

If Cfg_HaslOFaultAlm=True, ACM displays
Cfg_HaslOFaultAim always section 4.02 - 1/0 Fault Alarm with additional

parameters

Cfg_HasFailToStartAlm

Cfg_HasRunFdbk=True

If Cfg_HasFailToStartAIm=True, ACM displays
section 4.03 - Fail to Start Alarm with
additional parameters

Cfg_HasFailToStopAlm

Cfg_HasRunFdbk=True

If Cfg_HasFailToStopAlm=True, ACM displays
section 4.04 - Fail to Stop Alarm with
additional parameters

Cfg_HasMotorFault

always

If Cfg_HasMotorFault=True, ACM displays
section 4.05 - Motor Fault Alarm with
additional parameters

Additional Sub-Objects for a PMTR Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-0Object?

Description?

Configure interlocks for the control strategy

Interlocks See Interlocks on page 49

Permissive_1 Configure permissives to allow output commands

Permissive_2 See Permissives on page 50

Events Configure an event to monitor for the control strategy
See Event Logging on 4

Linked Libraries Configure device libraries needed for your project

See Device Object [Cfg_HasDvcObj] on page 51
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Chapter 25

Process n-Position (PNP0OS) 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:

» Returnto 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 1 through
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 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

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

2B

266

NBPamOK
2E2

Burtk_7_Exerused
102

NPCR O I P el
NPCR OO Iy Prs2eftic
NPCR OO Iy P 3Rcibc
NPCR0A Iy Prasdfelbic
NPCR 0D Iy PrsSieltic
NPCR 0N I Pl
NPCR 0N I Pt
NPCR OO Iy Prsfifeltic
NPCR 0D Iy Prefeltic
HPCROD b P F chie
NPCRD ey Pt 1Fckic
NPCRO by Pt i
HPCROD b Pt F b
HPCROD by P 14F chie
NPCRO by P F i
HPCRO b P chic
HPCROD by Pt TF i
NP CRO iy P i
NPCRO b P i
NPCROD by PexF chie
HPCROD ki P2 F chie
NP CRO0 b P2 i
HPCROD b P2 b
NPCROO by P i
NPCROD b P2 i
NP CROQ iy P i
HPCRO by P2 b
HPCROD b PexiF chie
NP CROD iy P2 i
HPCRO b PosdF chic

Il

-

NPCRO_hik_BerikSis Sis_hlleOK
NPCR 00 Il BankS=St_MEHEOK
NPCR0D_ ik _BerieSts it
NPCROD_lrik_BanbSisSit_iliTrigkih
NPCR0A Il BankSisSe_RehyPssnt

PNPOS Input References

Parameter

Description

Bank_7_Executed
Where 7 = The total number of interlocks
in your control strategy

1= All interlock banks have been evaluated

NP0200_Inp_PosxFdbk

Position x feedback, 1= Device is confirmed at Position x.

Where x=1-30

|OFault Input connection from 10 Faults sheet

PermOK Input connection from Permissives sheet
1= On permissives 0K, device can turn On

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 0K to run
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Permissive Sheet

Parameter Description
. Interlock bank status
NP0200_Intlk_BankSts.Sts_Available 1= Available

NP0200_Intlk_BankSts.Sts_IntlkTriplnh

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

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.
PRERN
NPO200_Perm
i 0 PemOK
NBFermOK 5
BypActve : - ':_-_.E: pAdive
PPERM Input References
Parameter Description
BypActive Input connection from the CS_PNPOS sheet
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PPERM Output References

Parameter Description
Perm0OK Overall permissive status, 1= 0K to energize
NBPerm0OK

Non-bypassable permissive status, 1= all non-bypassable permissives OK to energize
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10 Faults Sheet
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Fault Input References

Parameter Description
w;[gg[)](;l]rlgﬁPosdebk_ChFIt Tieback input x channel fault
NP0200_0ut_Dec_ChFlt Decrease output channel fault
NP0200_0ut_Dec_ModFlt Decrease output module fault
NP0200_0ut_Inc_ChFlt Increase output channel fault
NP0200_Out_Inc_ModFit Increase output module fault
D4SD100_0ut_Horn_ChFlt Sound audible for output channel fault
D4SD100_0ut_Horn_ModFlt 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 21.

ACM Considerations for a Configure the Cfg_NumPos parameter to define the number of device positions (2...30).
PNPOS Instance
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ACM_Based Parameters for a PNPOS Instance

Parameter |

Visible When

| Details

00 - Selection

Use_00AP

Has_00AP=True (controller
parameter)

Set to use the bus for ownership and arbitration.
See Process Controller on page 36

Use_Arbitration(

Use_00AP=True

Set to use the Arbitration() instruction for
ownership queuing.

See Process Controller on

01- Options

Bus_Instance

Has_00AP=True
(controller parameter)
Use_00AP=True

Link to a bus array instance. This should be
unique for each device

See Pracess Contraoller on page 36

Cfg_HasPermQbj

always

Set to create an instance of the PPERM instruction
to allow a position command.

Cfg_HasIntlkObj

always

Set to create an instance of the PINTLK
instruction

UseResetWireConnectors

Cfg_HasIntlkObj=True

Set to connect the Out_Reset of the device to the
Inp_Reset of the associated interlock

02.01- Device Configuration

Cfg_HasPosFdbk always Set if the device has position feedback
Cfg_HasLockFdbk always Set if the device has locked feedback
Cfg_HasCylFdbk always Set if the device has cylinder feedback

03 - 10 Configuration

Assign a compatible 1/0 point to all applicable parameters in this section. The I/0 connections depend on
configuration of the controller object I/0 parameters. See /0 Mapping on page 38.

Link to the output that drives the increasing

Out.Inc always position (CW) reference

Link to the output that drives the decreasing
Out_Dec always position (CCW) reference
Out_Horn always Link to the horn output reference

03.xx - 10 Configuration
Assign a compatible 1/0 point

for the associated feedback, where xx=1...30

Link to the position feedback input reference,

Inp_PosxxFdbk always where xx=1...30
04 - Nlarm Configuration
. If Cfg_HasPosFailAlm=True, ACM displays section
Cfg-HasPosFailAlm always 4,03 - PosFail Alarm with additional parameters
. If Cfg_HasLockFailAlm=True, ACM displays section
Cfg-HasLockFailAlm always 4.04 - LockFail Alarm with additional parameters
If Cfg_HasIntlkTripAlm=True, ACM displays section
Cfg_HasIntlkTripAlm always 4.01- Interlock Trip Alarm with additional
parameters
Cfg_HasIOFaultAlm always If Cfg_Has|OFaultAlm=True, ACM displays section

4.02 - 1/0 Fault Alarm with additional parameters

Additional Sub-Objects for a PNPOS Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object

Description

Interlocks

Configure interlocks for the control strategy

See Interlocks on page 49

Configure permissives to allow an output command
See Permissives on page 50

Configure an event to monitor for the control strategy
See Event Logging on page 49

Permissive

Events
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Notes:
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Chapter 26

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 (F0) 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

PV [ e ov 0
\. 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_FF1
+ CS_PPID_PA

Import the appropriate control strategy as a reutine 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 monitars 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

XTF00_inp_PV_ModFit
XT700_nhp_PV_ChFit

XT700_hp_PV_Uncertain

274

ola

PAl

XTT00

Inp_P\Data
Inp_SmartDvcSts
Inp_SmartDvchiagAvailsble
Inp_ModFault
Inp_ChanFault
Inp_OutOfSpec
Inp_FuncCheck
Inp_PVUncertain
Inp_HiHiGate

Inp_LoLoGate
Inp_HiRoCGate
Inp_HiDevGate
Inp_LoDevGate
Inp_OoRGate
Inp_Reset
Cfg_lnpRaw Min
Cfg_InpRaw Wax
Cfg_PVEIMin
Cfg_PVBIMax

BusObj

Val
Val_npPV
Val ReC

Val Dev
Val_PVELMin
Val PVEUMax
Out_Reset
Src@
Sts_eNofifyAl
Stk_Err
Sts_HiHi
Sts_Hi

St Lo
Sts_LoLo
Sts_HiRoC
Sts_HiDev
Sts_LoDev

Sts_Fail

o = o ole
5 o o oo

o o o o oo oo alalnael o
=
=

XICTOO_Inthk_BankSts Sts,_InthOK

XIC700_Intk_BankSts.Sts_NBintkOiC
MC700_Intk_BankSts Sts_Available

XICT00_inthk_BankSts. Sts_IntkTripinh

PPD
HICT00
Barnk_7_Executed 0 Enablen Val_SPSet
9F2 Inp_OwnerCmd Val_E
Inp_Pv' VAl CvSet
Inp_CascSP \al_CvOut

Inp_InnerAvailable
Inp_IntlkOK
Inp_NBintlkOK
Inp._IntlkAvaiable

Val_EPercent
Val_ExecTime
Out_Reset

Out_OwnerSts

o|a|a]a

Inp_IntlkTripinh Sts_UnackAlmCount

= Inp_RdyReset Sts Casc

CVIOFautt _ Inp_C\VIOFauit Sts_BypActive
10-G3 Inp_PVSrcQ Sts_Nrdyinner
Inp_P\Notify Sts_bSrc

Inp_Resst Sts_Hand

Cfg_PVEUMI Sts_OoS

Cfg_PVEUMex Sts_Maint

PSet_Ratio Sts_Ovrd

XCmd_ResetAckAll Sts_Ext

Stz_Proglocked

Sis_ProgOperSel

BusObj 0

PAl Input References

See CS_PAI Sheet on page 148 for details. Substitute XT700 for XT101

PAI Outputs to PPID Inputs

ol o o

51

F=RR=T == ]

=3

2

XICTO0_CV_Out

BypAdive

Parameter

Description

Val

Value for PPID Inp_PV parameter Process Variable (PVEU)

SrcQ

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

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
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PPID Input References

Parameter

Description

Bank_7_Executed

Where 7= The total number of
interlocks in your control strategy

1= All interlock banks have been evaluated

XIC700_Intlk_BankSts.Sts_IntIkOK

Interlock bank status
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_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

XIC700_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_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

XT500_np_PV -
XTS00_Dve_Sts_eHARTDiagCodet =
XTS00_Dve_Sts_Diagnosscictve
XTS00)hp. PV_ModF:
XTS00_tp_PV_CHFR
XTS00_Dvc_Sts_CumentSaturated

XTE00_Dve. 555 _CurrentFosed ‘ CS00_CV_Out
XTS00_NgLRV_Uncertsn XICS00_nts_Bankts Sts_nBOK :
XICS00_intk_BankSts. Sts_NBinthOK -
XNCS00_Inth_BankSts Sts_Avaisbie -
XICS00_intk_BaniSts. Sts_inSTriginh

CVIOFaut

XTE00_Dve

XTS00_Dve_Sts_eHAR TDiagCode 1
XT500_Dve_Sis_CurentSaturated
XTS00_Ove_St_Curentficed

XT500_Dve_S8ZDisgnosticActive

HARTDevice_{_PéxDevice

_HARTT_DiagTable_Generic

_HART_EUTatie_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 149.
+  Substitute for XT500 for XT100

For more information, see HART Integration on page 61.
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CS_PPID_EtherNetIP Sheet

raP Dvg EH_Promas =100 FV2

XTE0O_F T

EnabeOut
Ref_Inp XTE00_Promass_1004: 11
XTE00 Promass_1004:01
XTB00 Promass_1004:C

TXTEO0 MaterData
raP_Dve EH_Flowmets Fal FPID
XTE0O Dv e
XT60D_Dve HE_SemiMSG Enateln

XT800 Dv ¢ HE_SandData
XTE00_Dvg HB_ResdMSG
XTE00_Dvo_HE_ResdData
stSes _BH_Dve HESeq Rems=100

XTB00 MeterData
_EIP_EUTsbie EH

_EP_Diaglabie_Promass100| ,
Aat

XICA00_CV_Out

MICE0D_Intk_BankSte Ste_InthOK
BICEDD_intk_BankSts Sts_NEIntkOK

XICAD_Intk_BankStsSts Avaldie
XICE00_Intk_BankSts Sts_IntlTripinh

CVICRaut

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
heet on 151.

«  Substitute for XT600 for XT100

For more information, see EtherNet/IP Integration on page 85.
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CS_PPID_EtherNetIP_NoHB

Sheet

raP_Dwc_EH Promass100 FWa

KTBO_FT

EnabkEOut

XTB01 Promass _100% (11
XTE01_Promass_1004:01
XTe01_Promass _1008:C

XTE01_MeterData
raP Dwe EH_F bame Er
XTE01 Dwe
XTE01_MeterData
3 _BP_EUTsb= EH
i DiagTah _EIP_Diegkbe_Pomassi00| . .
Inp_Hasrtbestilart Va Tt

Sts eDag
Stz HeatbstAkr
Stz |OFault

Sts DigFa

Sts DiagOwnOfSpec
Sts DiagFuncCheck
St= DigyMasntRegd

278

m 000

KICE0_inth_BankSts Sts_IntkOK

RICAD1_Intk_BankStsSts NBIntkOK
XICE01_Intk_BankSts Sts_Avalabe
HICE_Intk_BankSE Sts IntKripinh

CVIOFauk

£ 2 £ o oo o ek e

KICE01_CV_Out

The CS_PPID EtherNet/IP NoHB 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_EtherNetlP_NoHB Sheet on page 153.
« Substitute for XT601 for XT100

For more information, see EtherNet/IP Integration on page 85.
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CS_PPID_FF1 Sheet

FPID

HCs00

Inp_Ownercmd Val_SPSet
Inp_PV \Val_E
Inp_CascSP Val_CVSet
Inp_InnerAvailable Val_Cvout
Inp_IntlkOK ‘al_EPerncent
Inp_MBIntkOk \al_BExecTime

Inp_IntlkAvailable
Inp_IntkTripinh

Ou OwnerSts
Sts_UnackAmCount

Inp_RdyReset Sts_Casc
Inp_CWIOFault Sts_Bypass
Inp_PVSrcQ Sts_Nrdylnner
Inp_PVNotify Sts_bSrc
Inp_Reset Sts_Hand
Cfg_PVEUMin Sts_00S
Cfg PVEUMax Sts_Maint
PSet_Ratio Sts_Ovrd
XCmd_ResetAckAll Sis_Bd

Sts_Proglocked
Sts_ProgDperSel

Bus Obj

0

MC800_CV_Out

BypActive
2-C43C4
4CA5CA
604 7-C4
5-C453-C4

The CS_PPID_FF1 sheet operates the same as the CS_PPID sheet but relies on FOUNDATION

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

XT800_FF_Link:1.ConnedionFauted 0
ra_Dwe_AP_FFLink - PAl
XT2800_Dwe XTE00 500
Inp_PVData FFLink_XT800_Inp_PVData Inp_PVData val oz
Inp_PVStatusData FFLink_XTBOO_Inp_PVStatusData Inp_ModFault Val_InpPV ED
Inp_LiveD ata FrLink_XT800_Inp_LiveD al 00 Inp_ChanFault Val RaC 0.0
Val_PV Inp_PVUncertain val_Dev
Sts_PVBad g Inp_HiHiGate  \al_PVEUMin ?DUUD
Sts_PVUnceran i Inp_HiGate Val_PVELM ax D.
Sts_PVGood 0 Inp_LoGate Out_Reset>
Sts_PVGoodCascade 0 Inp_LolLoGate Src 6
MotLimite d 0 Inp_HiRoCGate Sts_eMofifyall i
;| wLimited 0 Inp_HiDevGate Sts_Bmr 0
Sts_PVHighLimited 0 Inp_LoDevGate Sts_HiHi 0
Sts_PVConstart Inp_DoRGate Sts_Hi
Inp_Reset Sts_ Lo g
Cfg_InpRawMin Sts_Lolo 0
Cfg InpRawhi Sts_HiRoC 0
Cfg_PVEUMINn Sts_HDev: o
Cfg_PVEUMax StSCTtLSDDF:ﬁ 0 CVOFaut Y
= 10-G3
BusObj 0
HC800_Intlk_BankSts.Sts_IntlkOk :]I
HCBO0_Intlk_BankSts.Sts_NBIntlkOK 1
HCE00 Intlk_BankSts.Sts Available 0]
HC200_Intk_Banksts.Sts_IntIkTripin h
Fieldbus input data.
Sheet on page 155.
«  Substitute for XT500 for XT100
For more information, see FOUNDATION Fi
HT900_PA_Link!1.ConnectionFaulted 0
raP_Dw_AP_PALINK PAl
X0 D XT900
Inp_PVData PALink_XT200_Inp_PVYData Inp_PVData Val
Inp_PVStausData PALInk_XTR00_Inp_PVStatusData Inp_ModFault Val_npPv[: 2
Inp_LiveDas PALink_X1900_Inp_LiweData Inp_ChanFault ValRoCP o
Val_PV [ Inp_PVUncertain Val Devp
Sis_PVBad o Inp_HiHiGae  Val PVELMin> %0
Sts_PVUncetaini>- o Inp_HiGate Val_PVEUMax>-
Sts_PVGood 0 Inp_LoGate Out_Reset 5
Sts_PWNotLimited 0 Inp_LolLoGate Srcl 0
4 o Inp_HiRoCGate Sis_eNotifyAll i
| 0 Inp_HiDevGate Sts_Emp
Sts_PVConstant Inp_LoDevGate Sts_ HiHi 0
Inp_CoRGate Sts_Hi 0
Inp_Reset Sts_Lo 0
Cfg_InpRawMin Ste_LoLo|? o
Cfg_InpRawMax Sts_HiRoC
CfaPVEUMn  Sts HiDevp o - CYIOFal
Cfg_PVEUMax Sts_LoDev 0 -
Sts_Fail
BusObj 0

HIC900_Intlk_BankSts Sts_IntkOK

HC900_Intlk_BankSts Sts_NBIntlkOK
HNCW0_Intlk_BankSts Sts_Available
}C800_Intk_BankSts Sts_IntikTripinh

1
1
1
0

nd Profibus PA Int

FPRID

AC900

Inp_OwnerCmd Val_SPSet
Inp_PV \al_E
Inp_CascsP Val_Cvset
Inp_Innerdvailable Val_CVOut
Inp_IntlkQK Val_EPercent
Inp_NBIntikOK Val_FxecTime

cAvailable
<Tripinh

Ou_OwnerSts
Sts_UnackAmCount

Inp_RdyReset Sis_Casc
Inp_CVIOFault Sts_Bypass
Sts_Mrdylnner

. PVotify Sts_bSrc
Inp_Reset Sts_Hand
Cfg PVEUMIn Sts_0oS
Cfg PYEUMax Sts_Maint
PSet_Ratio Sts_COwrd
XCmd_ResetAckAll Sts_Bxt

B Sts_ProgLocked
Sts_ProgOperSel
Bus Obj 0

o

coocoocoo

[*]

NCO00_CV_Qut

BypActive
2C4 3C4
4C45C4
G-C4 7-C4
8-C4 9-C4

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 156.
«  Substitute for XT900 for XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 99.
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10 Faults Sheet

ACM Considerations for
PPID

280

XC700_CV_Out_ChFit N CVIOFault
XIC700_CV_Out_ModFit = f G
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 21.

Configure these parameters first because they affect the visibility of the remaining
parameters in the PPID object.

«  Specify the type of analog input via the PAI_Type or PPID_Type parameter, depending
on whether this PPID object is used in another PIDE object

« If you use a specific 1/0 signal type, select the type for the 10_Signal_Type parameter

ACM_Based Parameters for a PPID Instance

Parameter | Visible When | Details

00 - Selection

Set if this object is used as part of anather

Cfg_UsedinPIDE always PPID control strategy.

PPID_Type Cfg_UsedInPIDE=True Define the PPID type: Cascade Override
Select the PAl type:
PAI(Single_channel),

PAI_Type Cfg_UsedInPIDE=False PAID(Dual_channel),
PAIM(Multi_channel),
or External PAI(Single_channel)

Has_00AP=True (controller parameter) Set to use the bus for ownership and
Use_00AP Cfa UsedinPIDE=False arbitration.
9- B See Process Controller on page 36
01 - Options

Cfg_UsedinPIDE=False
|0_Signal_Type=HART

Set to use HART Digital Data for the PV, SV,

Cfg_UseHARTDigitalData TV. and FV values

Set to connect HART scaling from PAH

Cfg_UseHARTScaling instruction

|0_Signal_Type=HART

Select the HART type (Generic, Hart5, Hart6,
or Hart7) and the associated diagnostic
table

Cfg_UsedinPIDE=False
Hart_Type 10_Signal_Type=HART
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Parameter Visible When Details
Cfg_UsedinPIDE=False Link to the HART device object.
Ref_HartDevice 10_Signal_Type=HART See (RA-LIB) Process > HART _Mapping >
Cfg_UseHARTDigitalData=False HART 1/0 Card Mapping
: _ Set to create an instance of the PINTLK
Cfg_HasIntlkQbj Cfg_UsedInPIDE=False instruction
Set to connect the Out_Reset of the device
UseResetWireConnectors | Cfg_HaslIntlkObj=True to the Inp_Reset of the associated
interlock

Bus_Instance ﬂg::ggﬁgjms (controller parameter) Link to a bus array instance. This should be

Cfg_UsedinPIDE=False unique for each device

03 - 10 Configuration
Assign a compatible 1/0 point to all applicable parameters in this section. The I/0 connections depend on the 1/0

signal type.
Cfg_UsedInPIDE=False
PAI_Type=PAl(Single_channel . .

PAI_RefTag Cfg_Uys%?ilnPl(DElggzﬁsg annel) Link to the analog input reference
PAI_Type=ExternalPAl(Single_channel)

PAID_RefTag PAL_Type=PAI(Dual_channel) Link o the anlog input{dual channe)

PAIM_RefTag PAL_Type=PAIM(Multi_channel) Link to the analog input (mult channel)
PAI_RefTag is linked to an analog input

Inp_PV reference Cfg_UsedInPIDE=False Link to the PV input reference
PAI_Type=PAI(Single_channel)

CV_Out Cfg_UsedInPIDE=False Link to the CV output reference

03.00 - 10 Configuration
Assign a compatible I/0 point to all applicable parameters in this section. The I/0 connections depend on the 1/0
signal type.

Link to the E+H EtherNet/IP device object.
Ref_EtherNetIPModule |0_Signal_Type=EH_EthernetIP See (RA-LIB) Process > Module >
Endress+Hauser for available objects

Link to the FOUNDATION Fieldbus device

; _ object.
Ref_FF_Module 10_Signal_Type=FF See (RA-LIB) Process > Module >

Foundation Fieldbus for available objects

Link to the Profibus PA device object.
Ref_PA_Module 10_Signal_Type=PA See (RA-LIB) Process > Module > Profibus
PA for available objects

03.01- Ref PAI Alarm Configuration

PAI_RefTag is linked to an analog input
Ref_HiHiGate reference Link to the gate reference
PAI_Type=PAl(Single_channel)

PAI_RefTag is linked to an analog input
Ref_HiGate reference Link to the gate reference
PAI_Type=PAl(Single_channel)

PAI_RefTag is linked to an analog input
Ref_LoGate reference Link to the gate reference
PAI_Type=PAI(Single_channel)

PAI_RefTag is linked to an analog input
Ref_LoLoGate reference Link to the gate reference
PAI_Type=PAI(Single_channel)

PAI_RefTag is linked to an analog input
Ref_HiRoCGate reference Link to the gate reference
PAI_Type=PAl(Single_channel)

PAI_RefTag is linked to an analog input
Ref_HiDevGate reference Link to the gate reference
PAI_Type=PAl(Single_channel)

PAI_RefTag is linked to an analog input
Ref_LoDevGate reference Link to the gate reference
PAI_Type=PAl(Single_channel)

PAI_RefTag is linked to an analog input
Ref_OoRGate reference Link to the gate reference
PAI_Type=PAl(Single_channel)

04 - Alarm Configuration

Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025 281



Chapter 26

Process Proportional + Integral + Derivative (PPID) Basic Control Strategies

282

Parameter Visible When Details
If Cfg_HasHiHiDevAim=True, ACM displays
Cfg_HasHiHiDevAim always section 4.02 - Hi Hi Dev Alarm with

additional parameters

Cfg_HasHiDevAlm

If Cfg_HasHiDevAim=True, ACM displays
always section 4.03 - Hi Dev Alarm with additional
parameters

Cfg_HasLoDevAlm

If Cfg_HasLoDevAim=True, ACM displays
always section 4.04 - Lo Dev Alarm with additional
parameters

Cfg_HasLoLoDevAim

If Cfg_HasLoLoDevAlm=True, ACM displays
always section 4.05 - Lo Lo Dev Alarm with
additional parameters

Cfg_HasIntlkTripAlm

If Cfg_HasIntlkTripAlm=True, ACM displays
always section 4.06 - Interlock Trip Alarm with
additional parameters

Cfg_HasFailAlm

If Cfg_HasFailAlm=True, ACM displays
always section 4.01- Input Failure Alarm with
additional parameters

Additional Sub-Objects for a PPID Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object

Description

Interlocks

Configure interlocks for the control strategy
See Interlocks on page 49

Events

Configure an event to monitor for the control strategy
See Event Logging on page 49

Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025



Chapter 26 Process Proportional + Integral + Derivative (PPID) Basic Control Strategies

Notes:
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Chapter 27

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.

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
¢ Parameters and Local Tags
CS_PPID_CASC @ MainRoutine
30 x1C760
Bg xic770

4 1, CS_PPID_CASC_HART
¢ Parameters and Local Tags
CS_PPID_CASC_HART @ MainRoutine
0g XIC560
39 x1C570

4 1 CS_PPID_CASC_FtherNetIP
< Parameters and Local Tags
MainRoutine
CS_PPID_CASC_EtherNetIP
Interlocks
2 XIC660

2 XIC670

4 L CS_PPID_CASC _EtherNetIP_NoHB
<@ Parameters and Local Tags
& MainRoutine
CS_PPID_CASC_EtherNetIP_NoHB
Interlocks
g3 X1C661

B XIC671

4 L CS_PPID_CASC_FF
<@ Parameters and Local Tags
& MainRoutine
CS_PPID_CASC_FF FFLinkMap
Interlocks
o X1C860
do X1C870

4 L CS_PPID_CASC_PA
< Parameters and Local Tags
2 MainRoutine
CS_PPID_CASC_PA Interlocks
PALinkMap
22 X1C960
22 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

XT760_hp_PV

XT760_hp_PV_ModFit
XT780_hp_PV_ChPit

XT760_hp_PV_Uncertain

288

PAl

X760
Inp_P\Data
Inp_SmartDvcSts
Inp_SmartDvcDiagAvaiable
Inp_ModFaut
Inp_ChanFault
Inp_OutOfSpec
Inp_FuncCheck
Inp_PVUncertain
Inp_HiHiGate
Inp_HiGate
Inp_LoGate
Inp_LoloGate
Inp_HiRoCGate
Inp_HiDevGate
Inp_LoDevGate
Inp_OoRGate
Inp_Reset
Cfg_InpRawhin
Cfg_InpRawhax
Cfg_PVELMn
Cfg_PVEUMax

Bus0Obj

Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025

Each routine contains these sheets

Sheet Description

PPID inner loop

« XIC760 analog

« XIC560 HART
CS_PPID_CASC - Inner Loop |+ XC660 EtherNet/IP™

« XC661 EtherNet/IP with no heatbeat
« XC860 FOUNDATION Fieldbus
« XC960 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 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 Control Variable faults.

CS_PPID_CASC -Inner Loop Sheet (XIC760)

Val
Val_InpPv
Val_RoC
Val_Der
Val_PVEUMin
Val_PVEUMax
Out Reset
Srcl
Ste_eMNotifyAll
Sts_Err
Sts_HiHi
Sts_Hi
Sts_Lo
Sk_LoLo
Sts_HiRoC
Stz HiDev
Sts_LoDev

Sts_Fail

Bank_7_Executed

9F2
XICT70.V4l_CVOut
NCTB0_intlk_BankSts Sts_intkOK
XICP80_intlk_BankSts. Sts_NBIntkOK
XICT80_ntlk_BankSts. Sts_Aailable

XICT80_Intlk_BankSts. Sts._InikTripinh

CVIOFault

1063

XICTT0. Ss_eNotify

PAl Input References

See CS_PAI Sheet on page 148 for details.

PPD

XICT80

Enablein
Inp_OwnerCmd
Inp_PV
Inp_CascSP
Inp_InnerAvailable
Inp_IntlkOK
Inp_NBIntkOK
Inp_Intlk&vailsble
Inp_IntikTriplnh
Inp_RdyReset
Inp_CVICFaut
Inp_PVSrcQ
Inp_PV/Hatify
Inp_CascSPNotify
Inp_Reset

Cfg PVAIMin
Cfg PVBIMax
Cfg CWLoLim
Cfg_CWHILim
PSet_SP

BusObj

«  Substitute XIC760 for the PV data instance of XT101
+  Substitute XT770 for the remaining instances of XT101

Val PV

val sl

Val CVSet )

Val_CVOut [——

Val_CVOutPercent
Out Reset
Qut_OwnerSts
Sis_eNotifyAl

Sts Casc
SE_Auto
Sts_WindupHi
Sts_WndupLo
Sts_CascAvailable
Sts_BypActive
Sts_Err

Sts_Hand
Sts_0oS
Sts_Maint
Sts_Owrd

Sts_Ext

Sk_Prog
Ste_Oper
Sts_ProgOperLock
0

XICT80_Out CV
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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_PVSrcQ 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_NBIntIkOK

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_0BJ |« Bus[x].0bj when using organization

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

Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025

289


https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/proces-rm200_-en-p.pdf

290

Chapter 27

Process Proportional + Integral + Derivative (PPID) with Cascade Control Strategies

XT0_re_PV
XTS60_Dve_Ss_eHARDiagCode!
XT560_Dec_Sts_Dagnosticictive
XTS6zhp_PV_ModFt
XTEE0_np_PV_ChFL
XT560_Dve_Sts_CurrentSaturated
XTS50_Dve_Ss_CurreniFixed
XTS60_WPV_Uncertain

CS_PPID_CASC - Inner Loop HART Sheet (XIC560)

XTS50_Dve_3s_eHARDagCodet
XTSE0_Dve_Sts_CurrentSaturated
XTS50_Dve_Sts_ ChrrentFooed

XTSE0_Dve_Sts_DagnosticActive

XICST0,\al_CVOut

XICSE0_intk_BankSts Sts_nkOK.
XNCSE0_intk_BankSts Rs_NBNSOK

XICSE0_ith_BankSts Sts_A valable

XCS60_intk_BankSts Sts_inikTrpinh

CVICFaut

XICS70.95_eMotity

XICSE0_0ut_CVI

BypActve

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 more information, see HART Integration on page 61.
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raP_Dwo_EH_Promass100_FW3

EnabEOut
XTB60_Promass_1004:11
XTBE0 Pramass_1004:01
XTE20 Promass, 1004:C
XTB6)_MeterDats

raP_Dwc EH_Heartheat

XTEE)_Dve Heartbest

XTE80_Dvg_HE_SendData

XTe60_Dwe_HE_ResdDats
: _EH_Dwo_HBS=q_Promsssi00
Ve S

XTe60_Dwe_HE_S=miMSG =

XTE20 Dve HE_ResdMSG [:

Chapter 27
CS_PPID_CASC -
raP_Dwvc_EH_Floameer
KTEE0_Dve
HTES0 MeterData
_EIP_EUTsble EH

_EBIF_Deglbe_Pomass100| . .

Inner Loop EtherNet/IP Sheet (XIC660)

XICo80_ Out GV

XICETO. Nzl CVout

ICEEY Intk_BsnkSts Ste_intkOK

XICHE0_Intk_BankSts.Sts_NBINtkOK
XICEE_Intk_BsnkStsSts Avalstie
XICEED_Intk_SankSts Sts_IntikTriginh

CV ORaut

XICE70.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 151.
«  Substitute XT660 for XT100

For more information, see EtherNet/IP Integration on page 85.
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CS_PPID_CASC - Inner Loop EtherNet/IP NoHB Sheet (XIC661)

raP_Dwc EH_Prmass100 Fwa

KTBE1_FT

EnabEOut

X881 Promass_1004:11
X181 Promass_1004:01
XTE581_Promass_1004:C
¥TE81_MeterData

XTEE1_MeteData
E] _BP_EUBH= EH
Cegbe _BP_DagTable Promassidd| .

g BP

— KICH51_Out_CV

Inp_Hesrtbestilert -
Sts eMaot -
Sts Err -
Sts HiH N
Stz H -
Stz Lo -

Sts Laolo = BypActive

5ts HiRoC . 244 3-C4

Sts HiDev - 44 5-C4

5ts LoDev . £4 7-C4

Sts Fa n 8-C4 5-C4
0 :

XIGETM Val CvOut e

KICBE1_Inth_BankSts Sts_InthkoK
XICEE_Inthk_BankSt=Sts NBIntkOK
KICBE1_Inth_BankSts Sts_Avaisble
KICEE_inth BankSt Sts Infknipinh [

CVIOFsut

WICET1.5ts_eNoify [

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.

« Forinformation on EtherNet/IP device outputs to PAl inputs, see
CS_PAI_EtherNetIP_NoHB Sheet on page 153.
+  Substitute XT661 for XT100

For more information, see EtherNet/IP Integration on page 85.
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KT870_FF_Linkl1.Conre diorFauted

raP_Dwvc_AP_FFLink

XT860_Dw
Inp_PVData FFLink_XT860_Inp_PVData
Inp_PVStdusData FFLink_XT860_Inp_PVStatusData
Inp_LiveData FFLink_XT860_Inp_LiveData
Val_PV
Sts_PvBad
Stz PVUncerain
Sts_PVGood
Stz PVGoodCascade
Sts_PWNotLimited
Sts_PVLowLimited
Sts_PVHighLimited
Sts_PVConstant

CS_PPID_CASC - Inner Loop FF Sheet (XIC860)

a0.

ACE70.Val_CVOut

HCBE0_Intlk_BankSts. Sts_IntlkOK
HCBE0_Intlk_BankSts Sts_NBINtIkOK
HCBE0_Intlk_BankSts.Sts_Available

ofa afa

A CaE0_Intlk_Banksts.Sts_IntlkTripinh

A CB70. 5ts_e Motiy

PAl

XT860
Inp_PVData
Inp_ModFault
0o Inp_CharF ault
Inp_HiHiGae
Inp_HiGate
Inp_LoGae
Inp_LoloGate
Inp_HiRo CGate
Inp_HiDevGae
Inp_LoDevGate
Inp_OoR Gate
Inp_Resd

Cfg_ InpRawMin

cooooooo

Cfg InpRawMax

Cfg PVEUMin
Cfg PVEUMax

BusOh

Inp_PWUncertain

3

CWIOFault
10-G3

Wal
Val_lnpPV
Val_RoC
Val_Dev
Val_PVEUMIn
Val_PVEUMax
Out_Reset
Srol
Sts_eMotifyall
Sts_Emr
Sts_HiHi
Sts_Hi
Sts_Lo
Sts_LoLo
Sts_HiRoC
Sts_HiDev
Sts_LoDev
Sts_Fail

0

0

PPID

A CEE0
Inp_OwnerCmd
Inp_PV
Inp_CascSP
Inp_Innerfvaiable
Inp_IntkOK
Inp_MNBIntlkOK
Inp_IntkAvailable
Inp_IntkTripinh
Inp_RdyReset
Inp_CWVIOFault
Inp_PVS o0
Inp_PWMatif
Inp_CascSPMotiy
Inp_Reset

Cfg PVEUMIn

Cfg PVEUMax
Cfg CVlolim
Cfg CVHILim
PSet SP

BusOh

Val_PV

Val_SP
Val_CVset
Val_CWVOut
Val_CVOutPercert
Ou_Resst
Out_OwnerSts
Sts_eMotifyAl

Stz Casc

Stz Auto

Stz WindupHi
Sts Winduplo
Sts_Caschailabe
Sts_BypActive

Sts Em

Sts_Hand

Stz OoS

Sts_Maint

Sts_Owrd

Sts_Ex|

Sts_Prog
Stz Oper

Sts_ProgOperiock

0

12.0
12.0
Qo

D_\DDDDDDDDD_\DDDDDDgg

HCEE0_0ut CV

BypAdive
2C43C4
4C45C4
6-C4 7-C4
5C49-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 155.

«  Substitute XT860 for XT100
For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 99.
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CS_PPID_CASC - Inner Loop PA Sheet (XIC960)

XT370_PA_Link:|1.ConnectionF aulted

raP Dwe AP _PAlink

294

PALink_XT280_Inp_PVData
PALink_¥T880_|Inp_PVStatusData
FAlink X198 _Inp liveData| _

XICaToval Cvomt ot

KICSE0_Intk_BankSts Sts_IntkOK
KICS80_Intk_BankSts Sts_NBIntkOK [
XICSE0 Intk_BankStsSts Avalale [
XICSE0_Intk_BankSts Sts_IntkTripinh [~

CVIORsul

KICST0.5ts_sNobfy [

Inp_IntlkeDK
Ing_ NEInthOK

XG0 Out_CV
BypActive
244 3-C4
404 5-C4
EL4 T-C4
L4 5-C4

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.

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

page 156.
«  Substitute XT960 for XT100

For more information, see FOUNDATION Fiel

nd Profibus PA Integration on
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Interlock Bank Inner Loop Sheet

PRNTLK
XC760_intk_0
BypActive
XC760_intk_BarkSis
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 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 29.

10 Faults Inner Loop Sheet

XC760_0ut_CV_ChFR - CVIOFaut
XICT60_Out_CV_ModFit :

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 21.
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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)

XT7T0_hp_PV

XTT70_bp_PV_ModFi
XT770_hp_Py_ChFR

XCT60.Val_5P

XICTED. Ss_WindupHI
XIC780.5s_Winduplo
XICTe0. 35 _CascAvalable

XTTT0_hp_PV_Uncerain

XICT60. Ss_ehiotifyal

BusOb 0

PAl Input References

See CS_PAI Sheet on page 148 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
Sre 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=Inner loop is available.
XIC760.Sts_CascAvailable |0 = Inner loop is not available, PPID tracks Inp_CVTrack, typically inner loop SP or
actuator position.

Alarm 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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XT570_hp_PV
XTS70_Dvc_%s_eHARTDiagCodel
XT570_Dvc_Ste WagnosticActive
XT570_hp_PV_lodFit
XTS70_np_PY_ChFt
XT570_Dwc_Sts_CurrentSaturated
XTS70_Dvd-Bfe CurrentFixed
XTST0_np_PV_Uncertain

RH

XT570_Dve

Val_HARTPY
Val_HARTSWV
Wal_ HARTTV
al HARTQW

Val_inpl

dinFromHART

Val_InpRawhaxFromHART
‘Val PVEUMinFromHART
al PVEUMaxFromHART
Sts_eHARTDiagCode1
Sts_CurrentSaturated
Ste_CurrenfFixed
Sts_DiagnosticActive

SreQ

Ref_HARTData HARTDevice_|_PAxDevice

Ref_DiagTable _HART?_DiagTable_Generic

Ref_UnitsTable _HART_EUTable_Generic

298

40
40
40
40
00
40

200

0.0

100.0

ale|a

I
]

CS_PPID_CASC - Outer Loop HART Sheet (XIC570)

PAl » PPD
XT570 XICST0
500 o

p Inp_PVData al c00 Inp_OwnerCmd Val_PV

Inp_SmartDvcSts Val_inpPy Inp_Pv Val_SP
! Inp_SmartDvcDiagAvalable “al_RoC o Inp_CascSP Val_CvSet
0 0.0 120 20.0
o Ip_ModFaut Vel Dev [ " X560, Val_SP . o Inp_CVTrack Val_CVOut
P Inp_ChanFault “al_PVEUMin 1000 XIC560. Xs_WindupHi 7 o Inp_WindupHi Wal CWOutPercent

Inp_OuwtOfSpec Val_PVEUMax XIC560. Ss_WinduplLo Inp_WindupL o Out_Reset
! Inp_FuncCheck Out Reset E XIC560. ¥s_CascAvailable ! ! Inp_InnerAvailable Out_OwnerSts
’ Inp_PWUncertain Srod - ! Inp_IntkOK Sts_eMofifyAl
: Inp_HiHiGate Sts_eNotifyall E ; Inp_NBIntkOK Sts_Casc
4 Inp_HiGate Sts_Err 0 o Inp_intlikAvail able Sts_Auto

Inp_LoGate Sts_HiHi Inp_intlkTripinh Sts_BypActive
! Inp_LoLoGate Sts_Hi ! ! Inp_RdyReset Ste_Err
! Inp_HiRoCGate Sts_Lo ! E Inp_CVIOFault Sts_Hand
1 Inp_HiDevGate Sts_Lolo z ; Inp_PvSrcQ Sts_0oS
4 | Imp_LoDevGate Sts_HRoC [ . o - mp_PyNatty Sts_Maint

Inp_OoRGate Sts_HiDev XIC560. s _eNotifyall Inp_C\VMNdtify Sts_Ovwrd
‘cD Inp_Reset Sts_LoDev E GGG Inp_Reset Sts_Ext

o CfalnpRawiin Sts_Fail T30 CTa_PyEUin Sts_Prog
o0 | CnpRawliax qan | C1-PVEMax Sts_Oper
1000 Cfg_PVEUMR PSet SP Sts ProgOperiock
Cig_PVELMax BusObj o

BusObj 0

XT570_Dvc_Ss_eHARTDiagCodel

XT570_Dvc_Sts_CurrentSaturated

XT570_Dvc_Sté-ChrrentFixed

XT570_Dve_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.

« Forinformation on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 149.
+  Substitute XT570 for XT100

For more information, see HART Integration on page 61.
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CS_PPID_CASC - Outer Loop EtherNet/IP Sheet (XIC670)

120

0 g - e
.!aP_Dvb_EH_Pmm_FW.'S - % ; | Stscm_\l\mﬂnp-n g
¥TETO_FT ! [ XICEeD.Sts Windurlo
EnabeOut [ XlCEQQSts_Ca_sfc._Ava_hMa
XTET0_Promass_1004:11 0
XTBT0 Promass 1004:01 XICE6D.5ts_eNofifyAll -
XTST0 Promass_1004:C
WTET0 MaterDats|
\raP_Dvc EH_Flowmeter =) Fal T FPID

XTETO Dwg HE_SerdMSG

XTET0 Dwec HE SendDats XTBTO MeterData|
_EIF_EUTsbe EH

_EIP_Disglsble_Promass100|

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.

« Forinformation on EtherNet/IP device outputs to PAl inputs, see CS_PAI_EtherNetIP
Sheet on page 151.
+  Substitute XT670 for XT100

For more information, see EtherNet/IP Integration on page 85.
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raP_Cwc_EH Promass100_FWV3

WTET1_FT
EnableQut

Re Inp XTE71_Promass_10041
Ref Out KT671_Promass_100A01
Ref Cfg KTE71_Pmomass_100AC
Ref_MeterData KTE71_MeterData
raP_DOwvc_EH_Flowmeter

XTE71_Dwc

Enableln

Ref_MeterData KTE71_MeterD ata
Ref_ElUTable _EIP_EUTable_EH

Ref DiagTable _EIP_DiagTable_Promass100
Inp_HearbeatAlert Val_Tot1
Val_Tot2

Val_Tot3

Wal_MassFlow

\al_VolFlow

Val_Corndo IFlow

Yal_Density

Val_RefDensity

Val_Temp

Val_Cond

Sts_eDiagCode

Sts_HeartbeatAlert

Sts_|OFault]

Sts_DiagFail

Sts_DiagOutOfSpec

5Sts_DiagFuncCheck

Sts_DiagMaintReqd

300

0.0
0.0
0.0
0.0
0.0
0.0
0.0

200

=1
o|o|o|alwo oz
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CS_PPID_CASC - Outer Loop EtherNet/IP NoHB Sheet (XIC671)

ACE1va_sP -0
WCEG 1 5ts_WindupHi 1
¥ CH61.5ts_WinduplLo i
HCE61.5ts_CascAvailable
X661 Gts_eNotryal 1+

PA L]

XTE71

Inp_PVData Val %g
Inp_ModFault Val_InpPV 0 D
Inp_ChanFault Val_RoC 00
Inp_OutCfSpec Val_Dev 00
Inp_FuncCheck Val_PVEUMin 000
Inp_MaintReqd Val_PVEUMax 0 :
Inp_HiHi Gate Ou_Resatp
Inp_HiGate Srod E
Inp_LoGate St enbotifyall 0
Inp_LoLoGate Sts Em 0
Inp_HiRoC Gate Sts_HHif
Inp_HiDevGate Sts H 0
Inp_LoDevGate Sts_Lo 0
Inp_OoRGate Sts_Lolo 0
Inp_Reset Sts_ HiRoC 0
Cfg InpRawMin Sts_HiDev 0
Cfg InpRawMax Sts_LoDev 0
Cfg PVEUMin Sts_Fail

Cfg PVEUMax
BusOh 0

FFID

HCET1
Inp_OwnerCmd
Inp_PV
Inp_CascSP
Inp_CVWTrack
Inp_WindupHi
Inp_WindupLo
Inp_Innerfvai able
Inp_Intk Ok
Inp_MBINtIkOK
Inp_IntkAvailable
Inp_IntkTriplrh
Inp_RdyReset
Inp_CWIOFault
Inp_PVSrcll
Inp_PWNaotify
Inp_CWMoify
Inp_Reset
Cfg PVEUMin
Cfg PVEUMax
PSet SP
BusOb

Val_PV
ValSP
Val_CVSet
Val_CVOut

Val_CVOutPercent

Ou_Reset
Out_OwnersSts
Sts_eMotifyAl
Sts_Casc
Sts_Auto
Sts_BypActive
Sts_Em
Sts_Hand
Sts_0oS
Sts_Maint
Sts_Ovrd
Sts_Bxt
Sts_Prog
Sts_Oper

Sts_ProgOperLock

0

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 153.

o Substitute XT671 for XT100

For more information, see EtherNet/IP Integration on page 85.
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CS_PPID_CASC - Outer Loop FF Sheet (XIC870)

MCE60VA_SP 15'0
MCBE0.Sts _WindupHi ]
A CBE0.Sts_WindupLo il
M C8E0.5ts_Caschvaiable
XT870_FF_Link:I1.ConrecionFautted 0 ¥ CE60.5ts_e NotfyAl 0
PPID —
raP_Dve_AP_FFLink PAl
HCET0 550
XT870_Dwvc XTE70 500 Inp_OwnerCmd \al_Pv 95 ’ 0
Inp_PVData FFLink_XT&7 0_Inp_PVData Inp_PVData Val ;D' 0 Inp_PV Val_SP 0.0
Inp_PYVStatusData AFLink_XTE8F 0 _Inp PVSttusData Inp_ModFault Val_InpPV a U Inp_CascsP YVal_Cvset BD-D
Inp_LiveData FFLink_XT870_Inp_LiveDrata 0.0 Inp_ChanFault Val_RaC D' 0 Inp_C\WTrack Val_CVOut g I.J: BEEET
Val_PYv D Inp_PYUncertain Val_Dev D. 0 Inp_WindupHi Val_CvoutlPercent D :
Sts_PVBad 0 Inp_HiHi Gate Val_PVEUMin 1'00 ] Inp_WinduplLo Out_Reset 1B4272672
Sts_PWUncertain 0 Inp_HiGate Val_PVEUMax 0 : Inp_Innerfvailable Out_Ownersts 0 -
Sts_PVGood 0 Inp_LoGate Out_Reset 5 Inp_IntlkOK Sts_eMNofifyAll 0
Sts_PVGoodCascade 0 Inp_LoLoGate Sro 0 Inp_MNBIntlkOK Sts_Casc 0
Stz_PVMNotLimited 0 Inp_HiRoC Gate  Sts_eMotifyAll 0 Inp_IntlkAvailable Sts_Auto 0
Sts_PVLowLimited 0 Inp_HiDewGate Sts Em 0 Inp_IntlkTriplnh Sts_BypActive 0
Sts_PVHighLimited 0 Inp_LoDevGate Sts_HiHi 0 Inp_RdyReset Sts_Ermr 0
Sts_PVConstant Inp_CoRGate Sts_Hi 0 Inp_CWIOFault Sts_Hand 0
Inp_Reset Sts_Lo 0 Inp_PVSrcQ Sts_0oS 0
Cfg_InpRawMin Sts_Lolo 0 Inp_PVMotify Sts_Maint 0
Cfg_InpRawMax  Sts_HRaC 0 Inp_CWMofify Sts_Ovrd 0
Cfg PVEUMin Sts HiDev 0 Inp_Reset Sts_Ext 0
Cfg PVEUMax Sts_LoDev 0 Cfg_PVEUMin Sts_Prog 1
Sts_Fail Cfg PVEUMax Sts_Oper 0
BusObj 0 PSet SP Sts_ProgOper_ock
Bus Obj 0

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.

»  For information on Foundation Fieldbus device outputs to PAl inputs, see CS_PAI_FF
Sheet on page 155.

«  Substitute XT870 for XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on
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XT970_PA_Lin k1 ConnectionFaulted

raP_Dhwe_AP_PALInk

XT970_Dwc
Inp_PVData PALirk_XT970_Inp PVDaa
Inp_PVStatusData PALink_XT970_Inp_PVWStdusDda
Inp_LiveDat PALirk_XT970 _Inp _LiweData
Val_PVv
Sts_PVBad
Sts_PVUnceran
Sts_PVGood
Sts_PVMNotLimite d
Sts_PVLowLimited
Sts_PVHighLimited
Sts_PVConstant
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CS_PPID_CASC - Outer Loop PA Sheet (XIC970)
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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

page 196.

«  Substitute XT970 for XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 99.

10 Faults Outer Loop Sheet

XC780_Out CV_ChFR
XIC760_0ut_CV._ModFit

Faults Input References

v,

CVIOFaul

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 21.
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ACM Considerations for Configure these parameters first because they affect the visibility of the remaining

PPID with Cascade Control parameters in the PPID object.
»  Specify the type of analog input via the PAI_Type parameter for the outer loop and

PANN_Type parameter for the inner loop.

« Ifyou use a specific I/0 signal type, select the type for the 10_Signal_Type and
PV1_I0_Signal_Type parameters

Select the 10_Signal_Type and PV1_I0_Sugnal_Type parameters first because they affect the
visibility of the remaining parameters in the PPID object.
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ACM_Based Parameters for a PPID Instance with Cascade Control

Parameter |Visib|e When | Details
00 - Selection

: Select the signal type for the outer loop PAI:
10.Signal-Type always None, HART, EH_EthernetlP, FF, or PA.
PV1_I0_Signal_Type always Select the signal type for the inner loop PAI:

None, HART, EH_EthernetlP, FF, or PA

Use_00AP

Has_00AP=True (controller parameter)

Set to use the bus for ownership and
arbitration. See Pracess Contraller on
page 36

00.03 - Outer Loop Selection

Select the PAI type for the outer loop:
PAI(Single_channel),

PAI_Type always PAID(Dual_channel),
PAIM(Multi_channel), or
External PAI(Single_channel)
PAI_Type=PAI(Single_channel) . .
PAI_RefTa Link to the analog input reference
J PAI_Type=ExternalPAl(Single_channel) 9P
PAID_RefTag PAL_Type=PAI(Dual_channel) Link o the analog input (dual channel)
PAIM_RefTag PALType=PAIM(Multi_channel) Link to the analog input (multf channel)

reference

00.04 - Inner Loop Selection

PPID_Ref_Inner_Laop

always

Link to the analog input reference for the
inner loop

PPID_Ref_Inner_Loop is linked to an

Select the PAl type for the inner loop:
PAI(Single_channel),

PAI_Type - PAID(Dual_channel),
analog input reference PAIM(Multi_channel), or
External PAI(Single_channel)
PPID_Ref_Inner_Loop is linked to an
analog input reference
PAI_Type=PAI(Single_channel) . .
PAI_RefTagl Link to the analog input reference

PPID_Ref_Inner_Loop is linked to an
analog input reference
PAI_Type=ExternalPAl(Single_channel)

PAID_RefTag]l

PAI_Type=PAl(Dual_channel)

Link to the analog input (dual channel)
reference

PAIM_RefTag1

PAI_Type=PAIM(Multi_channel)

Link to the analog input (multi channel)
reference

00.05 - Options Outer Loop

Ref_HartDevice

10_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Link to the HART device object.
See (RA-LIB) Process > HART_Mapping >
HART I/0 Card Mapping

Ref_EtherNetIPModule

10_Signal_Type=EH_EthernetIP

Link to the E+H EtherNet/IP device object.
See (RA-LIB) Process > Module >
Endress+Hauser for available objects

Ref_FF_Module

10_Signal_Type=FF

Link to the FOUNDATION Fieldbus device
object.

See (RA-LIB) Process > Module > Foundation
Fieldbus for available objects

Ref_PA_Module

10_Signal_Type=PA

Link to the Profibus PA device object.
See (RA-LIB) Process > Module > Profibus PA
for available objects

OuterLoop_Bus_Instance

Has_00AP=True (controller parameter)
Use_00AP=True

Link to a bus array instance. This should be
unique for each device

00.06 - Options Inner Loop

Ref_PV1_HartDevice

10_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Link to the HART device object.
See (RA-LIB) Process > HART_Mapping >
HART I/0 Card Mapping

Ref_PV1_EtherNetIPModule

10_Signal_Type=EH_EthernetIP

Link to the E+H EtherNet/IP device object.
See (RA-LIB) Process > Module >
Endress+Hauser for available objects
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Parameter Visible When Details
Link to the FOUNDATION Fieldbus device
object.

Ref_PVI_FF_Module

10_Signal_Type=FF

See (RA-LIB) Process > Module > Foundation
Fieldbus for available objects

Ref_PV1_PA_Module

10_Signal_Type=PA

Link to the Profibus PA device object.
See (RA-LIB) Process > Module > Profibus PA
for available objects

InnerLoop_Bus_Instance

Has_00AP=True(controller parameter)
Use_00AP=True

Link to a bus array instance. This should be
unique for each device

01- Options

Cfg_UseHARTDigitalData

10_Signal_Type=HART

Set to use HART Digital Data for the PV, SV,
TV, and FV values

Cfg_UseHARTScaling

10_Signal_Type=HART

Set to connect HART scaling from PAH
instruction

Hart_Type

10_Signal_Type=HART

PV1_I0_Signal_Type= HART

Select the HART type (Generic, Hartb, Hart,
or Hart7) and the associated diagnostic table

Cfg_HasIntlkObj

always

Set to create an instance of the PINTLK
instruction

UseResetWireConnectors

Cfg_HasIntlkObj=True

Set to connect the Out_Reset of the device to
the Inp_Reset of the assaciated interlock

03 - 10 Configuration

Assign a compatible 1/0 poin

t to all applicable parameters in this section. The I/0 connections depend on the 1/0

signal type and the configuration of the controller abject I/0. See 1/0 Mapping on page 38.

PAI_RefTag is linked to an analog input

Inp_PV reference Link to the outer loop PV input reference
PAI_Type=PAI(Single_channel)
PAI_RefTag is linked to an analog input

Ref_HiHiGate reference Link to the gate reference
PAI_Type=PAI(Single_channel)
PAI_RefTag is linked to an analog input

Ref_HiGate reference Link to the gate reference
PAI_Type=PAI(Single_channel)
PAI_RefTag is linked to an analog input

Ref_LoGate reference Link to the gate reference

PAI_Type=PAI(Single_channel)

Ref_LoLoGate

PAI_RefTag is linked to an analog input
reference
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_HiRoCGate

PAI_RefTag is linked to an analog input
reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_HiDevGate

PAI_RefTag is linked to an analog input
reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_LoDevGate

PAI_RefTag is linked to an analog input
reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_OoRGate

PAI_RefTag is linked to an analog input
reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

03.01- Ref PAI Configuration
Assign a compatible 1/0 poin

t to all applicable parameters in this section. The I/0 connections depend on the 1/0

signal type.
PPID_Ref_Inner_Loop is linked to an

Inp_PV1 analog input reference Link to the inner loop PV input reference
PAI_Type=PAI(Single_channel)

CV_Out PPID_Ref_Inner-Loop is linked to an Link to the inner loop CV output reference

analog input reference

Ref_HiHiGate_PV1

PAI_RefTagl is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_HiGate_PV1

PAI_RefTagl is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference
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Parameter

Visible When

Details

Ref_LoGate_PV1

PAI_RefTagl is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_LoLoGate_PV1

PAI_RefTagl is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_HiRoCGate_PV1

PAI_RefTagl is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_HiDevGate_PV1

PAI_RefTagl is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_LoDevGate_PV1

PAI_RefTagl is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_OoRGate_PV1

PAI_RefTagl is linked to an analog
input reference
PAI_Type=PAl(Single_channel)

Link to the gate reference

04 - Alarm Configuration

Cfg_HasHiHiDevAim

always

If Cfg_HasHiHiDevAlm=True, ACM displays
section 4.02 - Hi Hi Dev Alarm with
additional parameters

Cfg_HasHiDevAlm

always

If Cfg_HasHiDevAim=True, ACM displays
section 4.03 - Hi Dev Alarm with additional
parameters

Cfg_HasLoDevAlm

always

If Cfg_HasLoDevAim=True, ACM displays
section 4.04 - Lo Dev Alarm with additional
parameters

Cfg_HasLoLoDevAim

always

If Cfg_HasLoLoDevAlm=True, ACM displays
section 4.05 - Lo Lo Dev Alarm with
additional parameters

Cfg_HasIntlkTripAlm

always

If Cfg_HasIntlkTripAIm=True, ACM displays
section 4.06 - Interlock Trip Alarm with
additional parameters

Cfg_HasFailAlm

always

If Cfg_HasFailAlm=True, ACM displays
section 4.01 - Input Failure Alarm with
additional parameters

Additional Sub-Objects for a PPID with Cascade Control Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description

Configure interlocks for the control strategy
Interlocks See Interlocks on page 49
Events Configure an event to monitor for the control strategy

See Event Logging on page 49
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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
--------------
Steam
EIY
721/
Product 5

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 reutine 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.
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CS_PPID_FF Sheet

FGEN LDLG
XIC750_FGEN XIC750_LDLG
XIC750_FGEN_In 1e0moE in Out In Out
X1 XIC750_X
Y1 XICTSOZY
= ki PPD
Y2 i =] XC750
0 54.995977
o XT750 0 Bank_7_Executed Enableh Val PV 0o
XT750_hp_FV Inp_FVData val 8F2 Inp_OwnerCmd Val SP
Inp_SmarDvests Val_inpPy' EE Inp_PV Val_CVSet EE
inp_SmartDveDiaghvaiable Val_RoC Inp_CascSP Val_CVOut XIC750_CV_Ou]
XT750_np_PV_ModFit E Inp_ModFaut Val_Dev Eg Inp_FF Ou_Reset 122,,.272
XT750_np_Pv_ChFit inp_ChanFaut VaLPVEUMn [ | Inp_innerAvaiable Out_Ownersts [
Inp_FuncCheck Wal_PVEUMa XCT50_Intlk BankSts Sts_nfkOK Inp_IntlkOK Sts_Casc
. Inp_MaintReqd Qut_Reset 2 XICTS0_Intlk_BankSts Sts_NBIntkOK : Inp_NBIntkOK Sts_Auto E
XT750_np_PV_Uncertain Inp_PVUncertain sred [ XIC7S0_intlk_BankSts Sts_Aailable . Inp_intlkavaiable Sts_Bypacive [
Inp_HitiGate Sts_efitiiyal D XIC7S0_Intlk_BankSis.Sts_InkTripinh Inp_IntikTripinh Stsfrp
e St > . Inp_RdyReset Sts_Hand
Sts_HHi CVIOFaut Inp_CVIOFautt Sts_OoS
Sts_Hi E 1053 Inp_PVSreQ Sts_Waint E
sts Lo Inp_PVNotify Ssowd s
Sis_lelo [ Inp_Reset St P
Sty HRC 5 Clg_PVELNR s Prog
Inp_OoRGate Sts HiDev Cfg_PVEUMax Sts_Oper
Inp_Reset Sts_LoDev E Cfg_SPPwrip Sts_ProgOpertack [+
Cfa_inpRawiMin Sts_Fail Cig_CVPwrlp
Cfg_inpRaviax PSet_SP
Cfg_PVEUMI BusoB] 0
Cfy_PVEUMax
BLSObj 0

PAl Input References

See CS_PAI Sheet on 148 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_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
Sre 2= Good, no feedback, assumed good 20 = Uncertain, using replacement value

8 = Test, simulated

9 = Test, loopback

10 = Test, manually entered

16 = Uncertain, live, off-spec

17 = Uncertain, substituted at device

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 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

Sts_eNotifyAll

PPID Input References

Parameter Description

Bank_7_Executed
Where 7 = The total number of
interlocks in your control strategy

1= Allinterlock banks have been evaluated

FeedForward term (CVEU). Valid any float between -(Cfg_CVEUMax-

XIC750-FGEN_In 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 0K to run

XIC750_Intlk_BankSts.Sts_Available

Interlock bank status, 1= Available

XIC750_Intlk_BankSts.Sts_
IntlkTriplnh

Interlock bank status,
1=Interlock trip inhibit - stops equipment but does not trip

CVIOFault

Input connection from |0 Faults sheet

XIC750_SPPwrUp

Loop SP on power-up (PVEU) used when Cfg_PwrUpLM is not 0. The value is
clamped to the SP range (Cfg_SPLoLim, Cfg_SPHiLim).
Valid any float between Cfg_PVEUMin and Cfg_PVEUMax.

XIC750_CWPwrUp

Loop CV on power-up (CVEU) used when Cfg_PwrUpLM is not 0. Value can be
clamped to the configured limits (Cfg_CVLoLim, CfgHiLim) in cascade or
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
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PPID Configuration Considerations

Operand Type
PlantPAx® control | P_PID

Description

Instance of data structure (backing tag) required for proper operation of 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.
FGEN Lol
XICS50_FGEN NC550_LOLG
XICS50_FGEN In Ou D
NCES0_X
XCSS50_Y
? Lo PPD
) XT550 XCS50
XTES0_hp_PV
XTS50_Ove_Ss_sHARDiagCodet
XTS50_Dve_Sts_Dlagnosticictive valad
XTS50_hp_PV_ModFt X£550_CV _Out
XTS50_inp_PW_ChFl il
XT550_Dve_Rs_CurrentSaturated Ta NCES0_inth_BarkSis.Sis_in 0K
XTE50_(ve - 85_CurentFued s ICE50_irth_BankSts Sts_NBInthOK
XT550_inp_PV_Uncertain XICSS0_ntk_BankSts Ss_A alable
XICS50_intk_BankSts Sts_inTripinh Bypactve
CVIOFautt o

XTS80_Ove

Ok 0

XTS50_Ove_9s_sHARDiagCode!
KT550_Dve_Rs_CurrertSaturated
KTE50_Dve_Sts_ChrrertFiced

O gn Active XTE50_Dve_Sts_DiagnosticActive

ARTData HARTDevice_|_PxDevice

_HART?_DisgTatie_Generic

_HART_EUTable_Generic

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 149.
+ 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 61.
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CS_PPID_FF_EtherNetIP

FGEN
raP_Dwe EH_Promass100 PG XIC880 FGEN | __ . 2z
= In Out LD
XTBS0 - o ¥ XICEEDX S
Inp XTE50 F romess_100A:11 [ g —— Vi KICEEDY n Quip=eniiE
KTEEQ Promass 100401 . - =
XTB50 Promess_1004:C L 2
KBS0 Mate Data v2 H

raP_Dve EH_Hearbeat raP_Dve EH_Flowmeter
XTRE0_Dv ¢ Heartbeat
f SenddSG XTB50 Dve HB_SerdMSG [
¥TB50_Dwc HB SendData
XTE60 Dvc_HE _ReadMSG [
XTE50_Dvc HB_ResdData

) Miste
_EIP_EUTbis EH
_EP Disglsbe_Promassi0| |

CVIORut

XICEED_intk_BnkSt= S t= InfkOK
ICBE0_Intk_BankSts Sts_NEIntkOK
KICEE0_Intk_Bankits St= Avaidtie
XICE50_Intk_BankSts Sts_intkTrignh

The CS_PPID_FF EtherNet/IP™ sheet operates the same as the CS_PPID_FF sheet but relies on
EtherNetIP input data.

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

Sheet on page 151.
« 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 85.
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CS_PPID_FF_EtherNetIP_No

XICBS1_FGEN_In e
raP Dve EH_Promassi00 FVG F3EN
KTERT_FT . MICES1_FGEN | .. LDLG
EnabEOut In Ourt fr———
XTBE1_Promass_1004:11 W1 KICEE! X XICES1_LDUG R
XTB51_Promass_1008:01 ) - In Qutf SR
XTE1_P mmass_i0A:C 1 XICBsLY
HTBS1_MeterData ,2 5
Y2 ki
PFAl FFID

54 588577

XTB51_MeterDats

R
R shis _BIP_EUTsbi= EH
Ref Dagkbe _EIP_Degkbe Pomassid . . = XI1C851 CV_Out
Inp_Hearthest Alert Va_Ttife PR —
- wpa g | 0.0 642308 72

= DiggFs
Sts DiagOutOfSpec
Sts_DisgFuncCheck[— B
Sts DigMantReqgd

XICEST_Intk_BankSts Stz IntlkOK

KICEE1_Inth_BankSts Sts_NBIntkOK
XICEE1_Inth_BankSts Sts_Avaiable
¥ICEET_Inth_BankSts Sts_intKTripich

CWI1OFsut

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 153.
«  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 85.
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FGEN
. XICBEOFGEN | ...
¥ICEE0_FGEN_In e In Outp—2 '~

¥1  XICESD_X
LG

Y1 XICBEDY

X2 i MCELDG | o 187
In Qut =

N 7

¥T860_F F Link: 1. ComectonF suted -
raP_Dwc AP_FFLink FAl = FRID:

FFLink XTB5)_|np_PvData
FFLink XTB5_|np_PVStat=Data
FF Link_¥TB50_| np_LiveData| . -

va PV

p It IOk
Inp NB hithOk
Inp Intlky siEbE

Inp IntlkTripnh

2

m
i
[=]
i
=)

KIC850_inth_BankSts Sts_IntkOK
KICS50 Inthk_BankSts Stz NBIntkOK - .
¥ICE)_Intk_BankStsSis Avalaie [
XIGEE0_Inth_BankSts St=_intkTripinh [

CVI ORauk

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 155.
«  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
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CS_PPID_FF_PA

XIGS0_ FGEN_InJ- o 2o0e

XT250_PA_Link:11. ConnectionF aulted

raP Dwc AP_FALink

PAlink XTS50_Inp_PVData
FALink_XTS50_Inp_PVStatsData

10 Faults Sheet

FAlink_¥T35)_Inp LiveData| _ _

FGEN
XIGH60_FGEN ek
In Out .
X1 KICHX
i XIGH_Y i
- : XCHOLOE | ___
2 7 In 2 2ET13E
PAl FPID

HICSED intk_BankSts Sts_IntkOK
NICSE0_Intk_BankSts Ste_NBIntkOK

XICSE) Intk_ BankSt=Sts Avalaie
¥ICS6D |ntk_BankSts Sts_IntkTripinh

CVIOFaul

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 156.

+  Substitute XIC950 for the PV data instance of XT101

+  Substitute XT350 for the remaining instances of XT101

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 99.

XCT50_CV_Out Ch
XIC750_CV_Out_ModFit

s : CVIOFaut
D, -

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
XICxoox_QutCY_ModFit Source: PAlinstruction

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 21.
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ACM Considerations for Configure these parameters first because they affect the visibility of the remaining
PPID with Feedforward parameters in the PPID object.
Control «  Specify the type of analog input via the PAI_Type parameter.

« Ifyou use a specific I/0 signal type, select the type for the 10_Signal_Type parameter.
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ACM_Based Parameters for a PPID Instance with Feedforward Control

Parameter |Visihle When | Details
00 - Selection

Select the PAI type:
PAI(Single_channel),
PAI_Type always PAID(Dual_channel),
PAIM(Multi_channel), or
External PAI(Single_channel)

Select the signal type: None, HART,

10.Signal-Type always EH_EthernetiP, FF, or PA.
Set to use the bus for ownership and
Use_00AP Has_00AP=True (controller parameter) |arbitration.

See Process Controller on page 36

01- Options
Cfg_UseHARTDigitalData 10_Signal_Type=HART

Set to use HART Digital Data for the PV, SV,
TV, and FV values

; : _ Set to connect HART scaling from PAH
Cfg_UseHARTScaling 10_Signal_Type=HART instruction
Select the HART type (Generic, Hartb,
Hart_Type 10_Signal _Type=HART Hart6, or Hart7) and the associated

diagnostic table
Link to the HART device object.

10_Signal _Type=HART

Ref_HartDevice o _ See (RA-LIB) Process > HART_Mapping >
Cfg_UseHARTDigitalData=False HART 1/0 Card Mapping
Cfg_HasIntlkObj always isnesttEcCtEE?\te an instance of the PINTLK
Set to connect the Out_Reset of the device
UseResetWireConnectors Cfg_HaslIntlkObj=True to the Inp_Reset of the associated
interlock
Has_00AP=True (controller parameter) | Link to a bus array instance. This should
Bus Instance Use_00AP=True be unique for each device

03 - 10 Configuration
Assign a compatible 1/0 point to all applicable parameters in this section. The 1/0 connections depend on the 1/0
signal type and the configuration of the controller object I/0. See /0 Mapping on page 38.

PAI_Type=PAl(Single_channel)

PAI_RefTa Link to the analog input reference
g PAI_Type=ExternalPAl(Single_channel) ginp

PAID_RefTag PAI_Type=PAI(Dual_channel) Link o the analog input (dual channel)

PAIM_RefTag PAI_Type=PAIM(Multi_channel) Link {0 the analog input (multi channel)
PAI_RefTag is linked to an analog input

Inp_PV reference Link to the PV input reference
PAI_Type=PAl(Single_channel)

CV_Out always Link to the CV output reference

03.00 - 10 Configuration
Assign a compatible 1/0 point to all applicable parameters in this section. The I/0 connections depend on the 1/0
signal type.

Link to the E+H EtherNet/IP device object.
Ref_EtherNetIPModule 10_Signal_Type=EH_EthernetIP See (RA-LIB) Process > Module >
Endress+Hauser for available objects

Link to the FOUNDATION Fieldbus device

) bject.
Ref_FF_todule 10_Signal_Type=FF gejee(cRA-LIB) Process > Module >

Foundation Fieldbus for available abjects

Link to the Profibus PA device object. See
Ref_PA_Module |0_Signal_Type=PA (RA-LIB) Process > Module > Profibus PA
for available objects

03.01- Ref PAI Alarm Configuration

PAI_RefTag is linked to an analog input
Ref_HiHiGate reference Link to the gate reference
PAI_Type=PAl(Single_channel)

PAI_RefTag is linked to an analog input
Ref_HiGate reference Link to the gate reference
PAI_Type=PAl(Single_channel)
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Parameter Visible When Details
PAI_RefTag is linked to an analog input
Ref_LoGate reference Link to the gate reference

PAI_Type=PAl(Single_channel)

Ref_LoLoGate

PAI_RefTag is linked to an analog input
reference
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_HiRoCGate

PAI_RefTag is linked to an analog input
reference
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_HiDevGate

PAI_RefTag is linked to an analog input
reference
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_LoDevGate

PAI_RefTag is linked to an analog input
reference
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_OoRGate

PAI_RefTag is linked to an analog input
reference
PAI_Type=PAl(Single_channel)

Link to the gate reference

04 - Alarm Configuration

Cfg_HasHiHiDevAim

always

If Cfg_HasHiHiDevAlm=True, ACM displays
section 4.02 - Hi Hi Dev Alarm with
additional parameters

Cfg_HasHiDevAlm

always

If Cfg_HasHiDevAlm=True, ACM displays
section 4.03 - Hi Dev Alarm with
additional parameters

Cfg_HasLoDevAlm

always

If Cfg_HasLoDevAim=True, ACM displays
section 4.04 - Lo Dev Alarm with
additional parameters

Cfg_HasLoLoDevAim

always

If Cfg_HasLoLoDevAlm=True, ACM displays
section 4.05 - Lo Lo Dev Alarm with
additional parameters

Cfg_HasIntlkTripAlm

always

If Cfg_HasIntlkTripAlm=True, ACM displays
section 4.06 - Interlock Trip Alarm with
additional parameters

Cfg_HasFailAlm

always

If Cfg_HasFailAlm=True, ACM displays
section 4.01 - Input Failure Alarm with
additional parameters

Additional Sub-Objects for a PPID with Feedforward Control Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description

Configure interlocks for the control strategy
Interlocks See Interlocks on page 49
Events Configure an event to monitor for the control strategy

See Event Logging on page 49
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Notes:
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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

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).
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These PPID Override control strategies (consisting of multiple routines) are available in the
process library:

Control Strategy Routines

4 4 CS_PPID_OVERRIDE
<& Parameters and Local Tags
@ MainRoutine
CS_PPID_OVERRIDE g0 HILO790
80 XC790
8o XIC790
B x1C800

4 L CS_PPID_OVERRIDE_HART
< Parameters and Local Tags
‘@ MainRoutine
CS_PPID_OVERRIDE_HART 0 HILO590
B XC590
8o X1C590
8o XIC600

4 5 CS_PPID_OVERRIDE_EtherNetIP

@ Parameters and Local Tags
@ MainRoutine

f0 HILOG90

Interlocks

s XC690

80 XIC1690

B X1C690

CS_PPID_OVERRIDE_EtherNetIP

4 1 CS_PPID_OVERRIDE EtherNetlP NoHB
@ Parameters and Local Tags
& MainRoutine
fa HILO691
Interlocks
fu XC691
2 XIC1691
fa X1C691

CS_PPID_OVERRIDE_EtherNetIP_NoHB

« 5 CS_PPID_OVERRIDE_FF
< Parameters and Local Tags
@ MainRoutine

FFLinkMap
CS_PPID_OVERRIDE_FF iz HILO890
Interlocks

fa XC890

B2 X1C1890

fa X1C890

4 5 CS_PPID_OVERRIDE_PA
¢ Parameters and Local Tags
& MainRoutine
fo HILO990

CS_PPID_OVERRIDE_PA Interlocks

PALinkMap

fu XC990

2 X1C1990

fa 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

XC790.58_Avaiatie

324

Sheet Description

Process High or Low Selector instruction
« HILO790 analog

« HILO590 HART

CS_PHLS « HILOBIO EtherNet/IP™

« HIL0691 EtherNet/IP with no heartbeat
« HILOB30 FOUNDATION Fieldbus

« HILO990 Profibus PA

CS_PHLS Sheet

PHLS
HLO7TS0
XC790.Val_CVOu — p_1 Va
XC800.Val_CvOou — np 2 Val Se
e
J 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 Inp1 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 XIC390 XIC1990

The control strategy uses a subset of the PHLS control strategy. See Pracess High or Low
Selector (PHLS) Control Strategies on page 241 for more details.

PHLS Input References
Parameter Description
Control Variable output 1
XIC730-Val CVOut Source: Val_CVOut from PID loop 1(XIC790)
Control Variable output 2
XIC300-Val CVOut Source: Val_CVOut from PID loop 1(XIC800)
XC790_Sts_Available Status available of downstream PAO, 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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ROUTINE Process Analog
Output

Sheet Description

Process High or Low Selector instruction
+ XC790 analog

« XC590 HART

« XC690 EtherNet/IP

« XCB91EtherNet/IP with no heartbeat

« XC890 FOUNDATION Fieldbus

« XC990 Profibus PA

CS_PAD

Interlock Bank 0
Interlock Bank 1
Interlock Bank 2

The PAQ instruction monitors bypassable and non-bypassable Interlacks that force 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
Interlock Bank 7

Use the sheets and interlocks that you need and delete the remainder.

The logic monitors one analog output channel for /0 fault input and raises an alarm on

10 Faults an I/0 fault.

CS_PAO Sheet

PAD
XCT90
0
Bank_7_Executed Enableh Out_CWData HCT90_CW_Out
gr2 Inp_CwnerCmd Out_CVOpenData

Inp_OpenedFdbkData Out_CVClozeData

@ =
= o o f
= -

Inp_ClosedFdbkData Out Reset N
XCT90_Inp_PosFdok Inp_PosFdbk ‘al_Pos 'b
| Inp_HandFdbk Val CVSet 0o
KCTI0_Intlk_BankSts.5t_ntkOK ] Inp_IntkOK Val Cvout ceseognis
WCTS0_intlk_BankSts Sts_NBINtkOK Inp_NBintlkOK Out_OwmerSts [+
HCTS0_Intlk_BankSts.Ste_Awvaiable 1 Inp_Intlk&vaiable Sts_Available :
XC750_Intlk_BankSts.Sts_IntkTripinh : Inp_IntlkTripinh Stz BypActive :
IOFaut — Ing_IOFaut Sts BT
104563 N Inp_DeviceFault Sts_Hand :
WCT90_intlk_BankSts Sts_RdyReset - Inp_RdyReset S15_005 [
Inp_Reset Stz Maint :
HILOTS0. Val PSet_CV St owid 5
PSet_Owner Ss Bt [
St_Prog N
Sts_Oper 1
Sts_ProgOperLock -
Buz0Obj 0

Input References to PAD and PAO Output References

For details, see the CS_PAQ Sheet on page 180.

Substitute:

Input XC101= XC100 =
Analog XC790 HILO790
HART XC590 HIL0590
EtherNet/IP XC690 HIL0B90
EtherNet/IP with no heartbeat XC691 HILO6Y1
FOUNDATION Fieldbus XC890 HIL0890
Profibus PA XC990 HIL0990
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ROUTINE: Process Analog

Input to Process PID

XT790_hnp_PV

XT790_np_PV_ModFtt
XT790_hp_PV_ChFit

XT790_hp_Pv_Uncertain

326

PAl

XTre0
Inp_P\VData

Inp_SmartDvcSts
Inp_SmartDvcDiagAvaiable

Inp_ModFaut
Inp_ChanFault
Inp_OutOfSpec
Inp_FuncCheck
Inp_P\VUncertain
Inp_HiHiGate
Inp_HiGate
Inp_LoGate
Inp_LoLoGate
Inp_HiRoCGate
Inp_HiDevGate
Inp_LoDevGate
Inp_OoRGate
Inp_Reset
Cfg_lnpRawMin
Cfg_lnpRawMax
Cfg_PVEUMR
Cfg_PVEUMax

BusObj

There are two routines; each routine contains these sheets.

Sheet Description
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/XIC1830 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.

10 Faults

The logic monitors Control Variable faults.

CS_PPID Sheet

PPD
XICT90
0 68 000046
Bank_7_Executed Enablein Val_Pv
- 8F2 Inp_OwnerCmd walsPlr
vl — np_ PV Val CvSet[s
Val_inpPy [ ' Inp_CascSP valcvout [y
ValRoC [ HILO790 Val = Inp_CVTrack Val_CVOutPercent [
ValDev [ XC790.5ts_Avaiable 1 Inp_InnerAvailable outReset [P
0.0 642332672
Val_PVEUMin 100 XICT80_Intlk_BankSts.Sts_In kDK 1 Inp_IntlkOK Out_OwnerSts [+
Val_PVEUMa ﬁ = XIC790_intlk_BankSts. Sts_NBintkOK ; Inp_NBIntikOK Sts_Casc :
Out_Reset : XCT30_Intlk_BankSts.Sts_A vailable — Inp_intlk&vailsble Si_Auto :
Src f XICT90_Intlk_BankSts.Sts_IntkTripinh - Inp_IntlikTripinh Sts_BypActive :
Ste_eNotifyAll — s Inp_RdyReset Sts_Err [
Sts_Err CVIOFault Inp_CVICFaul Sts_Hand :
Sts_HiHi 1033 Inp_PVSrcQ Sts_0oS :
Sts_Hi Inp_PVNotify Sts_Maint : 8-C4 904
Sts_Lo Inp_Reset Sis_Owd [0
Sis_Lolo Cfg UseCWTrack Sis_Ext :
Sts_HiRoC Cfg_PVEIMin Sts_Prog ‘I’
Sts_HiDev Cfg PVAIMax Sts_Oper N
Sts_LoDev PSet_SP Sts_ProgOperLock -
Sts_Fail BusOb] 0
0

For details, see CS_PAI Sheet on page 148.
« 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

Src0 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=Inner loop is available
0 = Inner loop is not available

Interlock bank status

HILO790_Val HILO80O_Val

XC790_Sts_Available

XC800_Sts_Available

XIC790_Intlk _BankSts.Sts_IntlkOK

1=0Ktorun
XIC800_Intlk_BankSts.Sts_IntlkOK 0=Stop
XIC790_Intlk_BankSts.Sts_NBIntIkOK Interlock bank status

XIC800_Intlk_BankSts.Sts_NBIntIkOK

1= All non-bypassable interlocks OK to run

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

Bus0bj 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 (I/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

PFD
XIC590
o 0 £8.000045
Bank_7_Executed Enablein Val_Pv N
P T80 - of2 Inp_OwnerCd vals "
XTS80_np_PV 1 Inp_P\Data \l Inp_PV ValCVSet D
XT580_Dve_Sts_eHARTDiagCode1 c Inp_SmartDveSts VallnpPy [} " Inp_CascSP Val CVOut 3
XTS90_Dve_Sts_DisgnosticAdive = Inp_SmertDveDiagAvaiable VeLRC HLOS90.Val = Inp_CV/Track VBI_CVOutPercent [
XTS80_ip_PV_ModFit Inp_ModFaut ValLDev [ XC590 Sts_Avaiable ; Inp_nnerAvalable Out_Resat 1: P
0 00 642332672
XT590_hp_PV_ChFit B Inp_ChanFault Val_PVEUMin 1000 XIC580_Intlk_BankSte Sts_IntkOK ; Inp_intikOK Out_Ownerste [
XT580_Dve_S&_CurrentSaturated = Inp_Out OfSpec Val_PVEUMax - XC590_Intlk_BankSts. Sts_NBIntlkOK . Inp_NBIntlkOK Sis Casc
XT580_Dvd-Bis CumentFixed = Inp_FuncCheck Out_Resat t XIC580_Intk_BankSts.Sts_Anailable - Inp_IntlkAvailable Sk_Auto :
XT5S0_hpDFV_Uncertain - Inp_PVUncertain Srol f XIC580_Intk_BankSts. Sts_IntkTripinh - Inp_intikTripinh Sts_BypActive ;
Inp_HiHiGate Sts_eNotifyAl : . Inp_RdyReset Sts_Br [
o Inp_HiCate sts B[ CVIOFat np_CVICFaut Sts_Hand [
Inp_LoGate Sts HHI D 1063 Inp_PV5rcQ SE 005 F
XT580_Dve . Inp_LoLoGate St Hi[> Inp_PVNotify Sts_ Maint [
Val HARTRV 3 Inp_HiRoCGate Sts o> Inp_Reset Ss_0vd [
Val HARTSV | Inp_HiDevGate St Lolo [ _ Cfg UseCWTrack Ss Bt
ValHARTTV > Inp_LoDevGate Sts HIRGC 2 Cfa PVEIMin Sts_Prog 1
Val_HARTQV N : Inp_OoRGate Sts HiDev : Cfg PVEIMax Sts_Oper N
Val HARTLoopCument ' Inp_Resst Sts_ LoDev [ PSet 5P Ste_ProgOperLock [2
Val_InpRawMinFromHART Cfg_InpRawMin Sts_Fail BusObj 0
Val_InpRawMaxFromHART Cfg_lnpRawMax

Val PVEUMinFromHART | >~ — Cl_PVEUNR
Val_PVEUMaXFromHART > Cly_PVEUMaX
Sts_eHARTDiagCode1

BusObj 0
Sts_CurrentSaturated -
Sis_CumentFixed :
Ste_DiagnosticActive ;2 XT590_Dvc_Sts_eHARTDiagCode1
Srcl XT580_Ovc_Sté-ChrentSaturated
Ref_HARTD#a  HARTDevice | PixDevice MR VSR G

XT590_Dve St&oDiagnosticActve
Ref_DiagTable _HARTT DiagTable_Generic

1-C2

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 149.
«  Substitute XIC590 for the first instance of XT100
«  Substitute XIC600 for the second instance of XT100

For more information, see HART Integration on page 61.
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CS_PPID_EtherNetIP Sheet

raP_Dve_EH_Promass100_FW3 raP_Dve_EH_Fowmster
XTE90_FT XT890_Dve HILOES0 Val 1o
EnableOut 1 En ablein XOBS0.Sts_Available o
Ref_inp XTB90_Promass_100A:1 Ref_MeteData XTE30_MeterData XICBS0_irtlk_BankSts. Sts_IntkOK 1
Ret_out XTB90_Promass_100A:01 Ref_EUTable _EP_EUTable_EH XICES0_intlk_BankSts Sts_NBIntkOK. !
Ret_Cfg XT630_Promass_100A:C RefDiecToble  _EP_iagTable_Promass100| XICES0_intlk_BankSts Sts_Available : -crg_iGasn
Ref_Weterbata XT8%0_titerata Inp_HeartbeatAlert ve - XIC890_Intlk_BaniSte. Sts_intikTripnh
oo CVIOFault LS
raP_Dve_EH_reartbeat i T e
\alLvoFiow > 7 -
XT690_Dvc_HB_SendMSG ‘Wal_CorrvolFlow 3
XTBS0_Dve_HB_SendData "I 00 PAl esso
XT690_Dvc_HB_ReadMSG oo HKTB80 Enablen
|l XT690_Dvc_HB_ReadData =0 Inp_PWData val oL Inp_OwnerCmd
Ref_HeartbeatSeq _EH_Dwc_HBSeq Promass100 oo Inp_ModFaut Val_npPVv oo Inp_PV
Inp_InhibitSeq Val_SeqStep o Sts_eDiagCode o Inp_ChanFault ‘Val_RoC o Inp_CascSP
Inp_IOF ault Val_ VerifyProgress o Sts_Heartbeatalert o Inp_OutOfSpec ‘Wal Dev oo Inp_CWTrack
Cfg_AccessCode val_reportn > ° Sts_DFautt [ Inp_FuncCheck  Val FVEMin [ Inp_innerAvailable .
2#0000_0000_0 1 “00.0 6
al 'Options. o Sts_Dia gFail ° Inp_MaintRead Val_ PVEUMax o Inp_iIntikOK o
son > o Sts_Dia utOrSpee [ Inp_HiFGate out_pesetf> Inp_NBITKOK .
Sts_Enabled gFuncCheck Inp_Hi e SrcQ Inp_intikavaiable
o Sts._DiagMaintReqd o Inp_LoGate Sts_eNofify.all o Inp_IntIKTripinh o
o o Inp_RdyReset !
: : Inp_CVIOFaut :
o . Inp_PVEreQ ss_cos > o
Inp_LoDevGate Inp_PMotify Ste_Waint
o Inp_Reset o Cfg_UseCVTrack o
o o o
0 ] Cla_Pvt 1
: cha_Pvi .
Pset_se Ste_ProgOperLock
Clg_PVEUMax BusObj o
Susobi o
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 151.
«  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 85.
CS_PPID_EtherNetIP_NoHB Sheet
PPD
XIcsa1
raP_Dve_EH_Promass100_F3 . raP_Dve_EH_Flowmeter . PAl . 0 68000046
Bank_7_Excculed Enbicin Vo PVD
XT692_fT ; XT692_Dve XT692 " 9F2 Inp_OwnerCmd Val SP cc
EnableOut Enablen Inp_PVData vall> o np_Pv ValCVSet TDD
RefInp XTE92_Rromass_100A Ref_MekerDeta XTE92_MeterData Inp_ModFaut Vel gV " Inp_CascsP VL vout> o
Ref Out XTBS2_Promass_100A:D1 Ref_EUTable _EP_EUTable EH Inp_ChanFaut VaLRoG[ HILOB9' vl c Inp_CVTrack Val CVOutPercart _c
Ref Cfg XT832_Rromass_100A:C Ref_DiagTable  _EP_DiagTable_Promass100 00 Inp_OutOfSpec ‘Val Dev 0 X0891 5ts_Available | Inp_InnerAvailable Out_Reset .
Ref MekData XT692_NeferData Inp_HeartbestAlert veLTon 5 ip_FuncCreck  VaLPVEDWn - CES1_Wk_BankSis S nOK - Inp_IntkOK Out_Ownersts c
valToi2 | ' iop_MantRe Vel PVEUMax >~ = XI0691_intk_BankSts. Sts_NBintlOK ; Inp_NBINtkOK ;
Val_Tot3 00 Inp_HiHiGate Out_Reset| _ HC691_Intlk_BankSts.Sts_Available P Inp_lntlkavailable 8
Val_MassFow c.c Inp_HiGate src0 : XI0891_Intk_BankSts. Sts_IntkTripinn Inp_ntkTripinh sts BypAcive
Val VoFlow E'E Inp_LoGate Sts_eNofifyAll p = Inp_RdyReset St_Em .
VL GurVoFow 5 Inp_LoLoGate s CVIOFaut Inp_CVIOFault sis pna
Val Dersiy | ' Inp_HRoCGate St HH? 1063 Inp_PVSrcQ ;
Val_RefDensity 200 Inp_Hil e Sts_Hi 0 Inp_PvNofify 8
Val_Temp ; , Inp_LoDevGate ssofr Inp_Reset ;
‘Val_Cond D Inp_OoRGate Sts_LoLo . Cfg_UseCvTrack Sts_Ext .
s iegcoee Inp_Reset SR Cfg_PVEUMin sisPogl
St Hearbeatdlert 2 Clo_npRawtin  Sis WDv |2 | Clg_PVEUMax sts Oper >
S_|0Fautt | Cfg_InpRawhax Sts_LoDev i PSet_SP Sts_ProgOperLock
Sts_DiagFai Clg_PVEUMD St Fai Bust] N
Sts_DiagOut0pec E Cly_PVEUMax
Sis_ DagfuncCheck 3 B0t N

Sts_DiaghlaintReqd

The CS_PPID EtherNetIP_NoHB sheet operates the same as the CS_PPID sheet but relies on
EtherNet/IP input data with no heartbeat.

« Forinformation on EtherNet/IP device outputs to PAl inputs, see
CS_PAI_EtherNetlP_NoHB Sheet on page 153.
»  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 85.
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XTB90_FF_Link:11.ConnectionFaulted

raP_Dvc_AP_FFLink

XT850_Dve
Inp_PvData FFLink_XT2%0_Inp_PVData
Inp_PvStatusData  FFLink_XT890 Inp_PVSiatusData
Inp_LiveData FFLink_XT890 Inp_LiveData
Val PV
Si_PVBad
Stz PVUncertain
Sts_PVGood

Sks_PVBoodCascade
Sts_PVNotLimited
Sts_PVLowLimited
Sts_PVHighLimited
Sts_PVConstant

330

0.0

o o o oo alolo

CS_PPID_FF Sheet

PAl
XTa80
Inp_PVData Val
Inp_ModFautt Val_InpPV
Inp_ChanFaul Val RoC
Inp_PWUncertain Val Dev
Inp_HitiGate Val_PVEUMin
Inp_HiGde Val_PVEUMax
Inp_LoGate Out_Reset
Inp_LoLoGate SrcQ
Inp_HiRoCGale  Sts_eNotifyal
Inp_HiDevGak Stz Err
Inp_LoDevGate Stg_HiHi
Inp_OoRGate Sk_Hi
Inp_Reset Sis Lo
Cfg InpRawhin Stz Lolo
Cfg InpRawhax Sts_HiRoC
Cfg PYE/Min Stz_HiDev
Cfg PVEIMax Sk_LoDev
Sts_Fail
BusObj 0

The CS_PPID_FF sheet operates the same as the CS_PPID sheet but relies on FOUNDATION
Fieldbus input data.

0.0
0.0
0.0
0.0
0.0
100.0

Bank_7_Executed

9-F2

HILOB90.Val

XC290.5ts_Avaiabe
XICBI0_intlk_BankSte.Sts_IntkOK
XIC830_ntlk_BankSts.Ste_NBintlkOK

XICB90_intk_BankSts Sts_Available
XICB90_intlk_BankSts.Sts_IntkTripinh

CVIOFauit
1053

10

o|la|a|la|la

FFD

X390

Enablen
Inp_CwnerCmd
Inp_PV
Inp_CascSP
Inp_CVTrack
Inp_InnerAvailable
Inp_intkOK
Inp_NBintlkOK
Inp_Intlk&ovai abie
Inp_IntkTripinh
Inp_RdyReset
Inp_CVIOF auit
Inp_PVSrcQ
Inp_PWMoify
Inp_Reset
Cfg_UseCVTrack
Clo_PVEUMR
Cig_PVEUMax
PSet_SP

BusObj

Val PV
Val SP
Val_CVSet
Wal_CVOut

Val CVOutPercent
Out_Reset
Out_OwnerSis
Sts_Casc
Sts_Auto
Stz_BypAcive

Sts Err

Stz_Hand

Sts_OoS
Sts_Maint
Sis_Ovrd

Sts_Ext

Sts_Prog
Sis_Oper
Sts_ProgOperLock

]

68 000046

75

« Forinformation on Foundation Fieldbus device outputs to PAl inputs, see CS_PAI_FF
Sheet on page 155.

«  Substitute XIC890 for the first instance of XT100

« Substitute XIC1890 for the second instance of XT100

For more information, see F
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CS_PPID_PA Sheet

FPD
Xices0
PAI 68.000045
Bank_7_Executed Enableln Val [
XTE80 oF2 inp_OwnerCrg Val
inp_PVDdla Val — inp_PV Val CVEet
XTS80_PA_LinkH ConnectionFauted inp_ModFaut Vel Py p Inp_CascSP Vel OVOutD
inp_ChanFauk val Roc [ HLO9S0.Val Inp_CVTrack val CVOutRercert 0
imp PVUncertan  ValDev[} XC990 5ts Avalatie Inp_Innervalble Out Reset [
raP_Dvc_AP_PALink 0.0 1642332672
Inp_HiHiGate Val PVEUMin e X990 Intlk_BankSts.Sts_infkOK Inp_IntkOK Out_OwnerSis
XTS90_Dve Inp_HiGae Val_PYEUNax [— XC890_Infk_BankSts Sts NBIntkOK Inp_NBIntkOK Sty Case [
Inp_Pv/Data PALink_XT9%0_Inp_PVData Inp_LoGate Out_Reset : KICS80_intlk_BankSts.Sts Available Inp_IntkAvaidle Sk_Auto :
Inp_PvStatuzData  PALink_XT980_Inp_PVStatusData Inp_LoLoGate SrcQ f XC590_Intk_Bank3ts Sts_ntkTripinh Inp_IntiTriplnh Sts Byphctive -
Inp_LiveData Palink_XT990_Inp_LiveData . Inp_HiRoCGate  Sts_ehotifydll Inp_RdyReset Sts_Err 1
Val PV - Inp_HiDevGate Sts Err CVIOFaut Inp_CVICFaut Sts Hand
Sk_PvBad Inp_LoDevGate Stz HHi 1063 Inp_PV&reQ Sk _0o3
Stg PvUncertain Inp_OoRGate Sig Hi Inp_PVNotify St Maint
Sts_PVGood Inp_Reset Sts Lo Inp_Resat Sk Owd
Sts PVNotLimited Cfg_InpRawhfin Sts_Lolo Cfg UseCVTrack Sts_Bxt h
Sts_PLowLimited Cfg_inpPRawhax S HiRoC Cfg PVEIMin Sk Prog ]
Sts_PVHighLimted Cfg_PVBINin Sk_HiDev Cfg PVBIMax St_Oper [
S&_PVConstant Cfg PVEIMax Stz LoDev PSet_SP Sts_ProgOperLock .
Ste_Fail BusObj 0
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 156.

« Substitute XIC990 for the first instance of XT100
« Substitute XIC1990 for the second instance of XT100

For more information, see FOUNDATION Fiel nd Profibus PA Integration on

10 Faults Sheet

XC790.Sts_OFault
XC790.Sts_DeviceFault

L CVIOFa ut
DJ‘ 12

Faults Input References

Parameter
XICxxx_0ut_CV_ChanFault
XICxxx_0ut_CV_ModFault

Description
Control Variable output channel fault
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 21.

ACM Considerations for
PPID with Override Control

Configure these parameters first because they affect the visibility of the remaining
parameters in the PPID object.
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«  Specify the number of PPID controllers via the Cfg_PPIDSelecton parameter
Specify the type of analog input via the PAI_Type
« If you use a specific 1/0 signal type, select the type for the 10_Signal_Type parameter
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ACM_Based Parameters for a PPID Instance with Override Control

Parameter |Visib|e When |Detai|s
00 - Selection
Cfg_PPIDSelection always Specify the number of PPID controllers.

Use_00AP

Has_00AP=True (controller
parameter)

Set to use the bus for ownership and
arbitration.

See Process Controller on page 36

Use_ArbitrationQ

Use_00AP=True?

Set to use the Arbitration( instruction for
ownership queuing.

See Pracess Controller an page 36?

00.00.00 - Selection

Select the PAl type:
PAI(Single_channel),

PAI_Type always PAID(Dual_channel),
PAIM(Multi_channel), or
External PAI(Single_channel)
PAI_RefTag always Link to the analog input reference
PAID_RefTa PALType=PAI(Dual_channel) Link to the analog input (dual channel)
- 9 -1yp - reference
" . Link to the analog input (multi channel)
PAIM_RefTag PAI_Type=PAIM(Multi_channel) reference
00.00.0x - Selection
Where x=1..5
Select the PAI type:
PAI(Single_channel),
PAIX_Type Cfg_PPIDSelection={x+1) PAID(Dual_channel),
PAIM(Multi_channel), or
External PAI(Single_channel)
PAlx_RefTag Cfo_PPIDSelection={x+1) Link to the analog input reference

PAI_Type=PAl(Single_channel)

PAIDx_RefTag

Cfg_PPIDSelection={x+1)
PAI_Type=PAI(Dual_channel)

Link to the analog input (dual channel)
reference

PAIMx_RefTag

Cfg_PPIDSelection=(x+1)
PAI_Type=PAIM(Multi_channel)

Link to the analog input (multi channel)
reference

10_Signal_Type_x

Cfg_PPIDSelection=(x+1)
PAI_Type = PAI(Single_channel)

Select the signal type: None, HART,
EH_EthernetIP, FF, or PA.

01.00 - Options

Cfg_UseHARTDigitalData

|0_Signal_Type=HART

Set to use HART Digital Data for the PV, SV, TV,
and FV values

Cfg_UseHARTScaling

10_Signal_Type=HART

Set to connect HART scaling from PAH
instruction

Hart_Type

10_Signal_Type=HART

Select the HART type (Generic, Hart5, Hart6, or
Hart7) and the associated diagnostic table

Ref_HartDevice

|0_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Link to the HART device object.
See (RA-LIB) Process > HART_Mapping > HART
1/0 Card Mapping

Cfg_HasIntlkObj

always

Set to create an instance of the PINTLK
instruction

UseResetWireConnectors

Cfg_HasIntlkObj=True

Set to connect the Out_Reset of the device to
the Inp_Reset of the associated interlock

Bus_Instance_PPID

Has_00AP=True (controller
parameter)
Use_00AP=True

Link to a bus array instance for the PPID. This
should be unique for each device

Ref_EtherNetlPModule

|0_Signal_Type =EH_EthernetIP

Link to the E+H EtherNet/IP device object.
See (RA-LIB) Process > Module >
Endress+Hauser for available objects

Ref_FF_Module

10_Signal_Type=FF

Link to the FOUNDATION Fieldbus device object.
See (RA-LIB) Process > Module > Foundation
Fieldbus for available objects

Ref_PA_Module

10_Signal_Type=PA

Link to the Profibus PA device object.
See (RA-LIB) Process > Module > Profibus PA
for available objects
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Parameter

Visible When

Details

01.0x - 10 Configuration
Where x=1..5

Assign a compatible I/0 point to all applicable parameters in this section. The I/0 connections depend on the 1/0

signal type.

Ref_HartDevicex

Cfg_PPIDSelection=(x+1)
[0_Signal_Type_x=HART
Cfg_UseHARTDigitalData=False

Link to the HART device object.
See (RA-LIB) Process > HART_Mapping > HART
1/0 Card Mapping

Ref_EtherNetIPModulex

Cfg_PPIDSelection=(x+1)
10_Signal_Type_x=EH_EthernetIP

Link to the E+H EtherNet/IP device object.
See (RA-LIB) Process > Module >
Endress+Hauser for available objects

Ref_FF_Modulex

Cfg_PPIDSelection=(x+1)
10_Signal_Type_x=FF

Link to the FOUNDATION Fieldbus device abject.
See (RA-LIB) Process > Module > Foundation
Fieldbus for available objects

Ref_PA_Modulex

Cfg_PPIDSelection={x+1)
10_Signal_Type_x=PA

Link to the Profibus PA device object.
See (RA-LIB) Process > Module > Profibus PA
for available objects

03 - 10 Configuration
Assign a compatible 1/0 poin

t to all applicable parameters in this section. The I/0 connections depend on the 1/0

signal type and the configuration of the controller abject I/0. See 1/0 Mapping on page 38.

PHLS_RefTag always Link to the PHLS reference
PAO_RefTag always Link to the PAQ reference

Has_00AP=True (controller . . .
Bus_Instance_PAO parameter) Link to a bus array instance for the PAQ. This

Use_00AP=True

should be unique for each device

Cfg_HaslIntlkObj

always

Set to create an instance of the PINTLK
instruction

UseResetWireConnectors

Cfg_HasIntlkObj=True

Set to connect the Out_Reset of the device to
the Inp_Reset of the associated interlock

CV_Out

always

Link to the CV output reference

Inp_PosFdk

always

Link to the input position feedback reference

03.00 - 10 Configuration

Assign a compatible I/0 point to all applicable parameters in this section. The I/0 connections depend on the 1/0
signal type and the configuration of the controller abject I/0. See 1/0 Mapping on page 38.

Inp_PV always Link to the PV input reference
" PAI_RefTag is linked to an analog .
Ref_HiHiGate input reference Link to the gate reference
. PAI_RefTag is linked to an analog .
Ref_HiGate input reference Link to the gate reference
Ref_LoGate PALRefTag is linked to an analog Link to the gate reference

input reference

Ref_LoLoGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

Ref_HiRoCGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

Ref_HiDevGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

Ref_LoDevGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

Ref_OoRGate

PAI_RefTag is linked to an analog
input reference

Link to the gate reference

03.0x - 10 Configuration
Where x=1..5

Assign a compatible 1/0 point to all applicable parameters in this section. The 1/0 connections depend on the 1/0

signal type.

PPIDx_RefTag

Cfg_PPIDSelection={x+1)

Cfg_HasCVxIntlkObj

Cfg_PPIDSelection=(x+1)

Set to create an instance of the PINTLK
instruction

UseResetWireConnectors

Cfg_HasCVxIntlkObj=True

Set to connect the Out_Reset of the device to
the Inp_Reset of the associated interlock

Bus_Instance_PPIDx

Cfg_PPIDSelection=(x+1)
Has_00AP=True (controller
parameter)
Use_00AP=True

Link to a bus array instance for the PPID. This
should be unique for each device
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Parameter

Visible When

Details

Inp_PVx

Cfg_PPIDSelection={x+1)

Link to the PV input reference

Ref_HiHiGate_PVx

PAI_RefTag is linked to an analog
input reference
Cfg_PPIDSelection=(x+1)

Link to the gate reference

Ref_HiGate_PVx

PAI_RefTag is linked to an analog
input reference
Cfg_PPIDSelection=(x+1)

Link to the gate reference

Ref_LoGate_PVx

PAI_RefTag is linked to an analog
input reference
Cfg_PPIDSelection=(x+1)

Link to the gate reference

Ref_LolLoGate_PVx

PAI_RefTag is linked to an analog
input reference
Cfg_PPIDSelection=(x+1)

Link to the gate reference

Ref_HiRoCGate_PVx

PAI_RefTag is linked to an analog
input reference
Cfg_PPIDSelection={x+1)

Link to the gate reference

Ref_HiDevGate_PVx

PAI_RefTag is linked to an analog
input reference
Cfg_PPIDSelection={x+1)

Link to the gate reference

Ref_LoDevGate_PVx

PAI_RefTag is linked to an analog
input reference
Cfg_PPIDSelection=(x+1)

Link to the gate reference

Ref_OoRGate_PVx

PAI_RefTag is linked to an analog
input reference
Cfg_PPIDSelection=(x+1)

Link to the gate reference

04 - Alarm Configuration

Cfg_HasHiHiDevAIm

always

If Cfg_HasHiHiDevAim=True, ACM displays
section 4.02 - Hi Hi Dev Alarm with additional
parameters

Cfg_HasHiDevAlm

always

If Cfg_HasHiDevAim=True, ACM displays section
4.03 - Hi Dev Alarm with additional parameters

Cfg_HasLoDevAlm

always

If Cfg_HasLoDevAim=True, ACM displays
section 4.04 - Lo Dev Alarm with additional
parameters

Cfg_HasLoLoDevAim

always

If Cfg_HasLoLoDevAlm=True, ACM displays
section 4.05 - Lo Lo Dev Alarm with additional
parameters

Cfg_HasIntlkTripAlm

always

If Cfg_HasIntlkTripAlm=True, ACM displays
section 4.06 - Interlock Trip Alarm with
additional parameters

Cfg_HasFailAlm

always

If Cfg_HasFailAlm=True, ACM displays section
4.01- Input Failure Alarm with additional
parameters

Additional Sub-Objects for a PPID with Override Control Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description
Configure interlocks for the control strategy
Interlocks See Interlocks on page 49
CVintlk
CVlintlk Configure an interlock for the CV instance
CV2Intlk See Interlocks on page 49
CV3Intlk
Events Configure an event to monitor for the control strategy
See Event Logging on page 49
Configure an event to monitor for the CV instance
CVEvents See Event Logging on page 49
PPID2Events
PPID3Events Configure an event to monitor for the additional PPID instance
PPIDAEvents See Event Logging on page 49
PPID5Events
PPID6Events

Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025

335



Chapter 29 Process Proportional + Integral + Derivative (PPID) Override Control Strategies

336 Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025



Chapter 30

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 PAQ 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
{7 Parameters and Local Tags
CS_PPID_PAO @ MainRoutine
Do XC730
Do X1IC730

4 L CS_PPID_PAQO _EtherNetlP
< Parameters and Local Tags
& Mai .
CS_PPID_PAO_EtherNetlP MainRoutine
Interlocks
fn XC630

I3 XIC630

4 L CS PPID_PAO_EtherNetlP_NoHB
< Parameters and Local Tags

CS_PPID_PAO_EtherNetIP_NoHB MainRoutine

Interlocks
fn XC631

I X1C631
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PPID with PAO Control Strategies

Control Strategy Routine

CS_PPID_PAO_FF

4 4 CS_PPID_PAO FF

< Parameters and Local Tags
MainRoutine
FFLinkMap
Interlocks
B XC830
8 X1C830

CS_PPID_PAD_PA

4 4 CS_PPID_PAO_PA

< Parameters and Local Tags
@ MainRoutine
Interlocks
PALinkMap
B XC930
B X1C930

CS_PPID HART Options

HART Option Description

Routine

CS_PPID_PAO_HART HART input to PAQ (XC731)

4 5 CS_PPID_PAC_HART
@ Parameters and Local Tags
® MainRoutine
Interlocks
e XC731
fo XICT31

CS_PPID_HART_PAO HART input to PAI (XIC530)

4 1 CS_PPID_HART_PAO
< Parameters and Local Tags
& MainRoutine
Interlocks
fu XC530
fo XIC530

HART input to PAO (XC531) and
CS_PPID_HART_PAO_HART | nRT input to PAI (XIC531)

4 1 CS_PPID_HART PAO_HART
@ Parameters and Local Tags
& MainRoutine
Interlocks
fo XC531
fo X1C531

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 PAQ 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)

PAD
Bank_7_Executed 0 XCT30 o
9.F2 Enablen Out_CVData [— XCT30_Out_CV
Inp_OwnerCmd Out_CVOpenData :
. Inp_OpenedFdbkData COut_CWVCloseData :
XCT30_Inp_PosFdbk - Inp_ClosedFdbkData Out Resst[>
: Inp_PosFdbk \al_Pos ;"C”
XCT30_intlk_BankSts Sts_ntkOK : Inp_HandFadbk Val CVSet
XCT30_htlk_Banksts S&_NBIntlkOK : Inp_IntikOK VaLCVOUt
XCT30_htlk_BankSts S&_Availabe - Inp_NBintlkOK Out_Owmersts [~
KCT730_Intk_BankSts.St=_IntlkTripinh _b_ Inp_Intlk&vaiable Stz WindupHi -
IOFault = Inp_IntlKTripinh St=_Winduplo l
10-H2 R Inp_IOFautt Sts_eNotifyall [
KCT30_ntlk_BankSts.S&_RdyResst - Inp_DreviceFault Stz_Awvailable :
. Inp_RdyReset Sts BypActive [5—
¥CT30.Clg_ CVPwrlp — Inp_Resat Sts_Err [3
XCT30.Mal_CVOu - Cfg_CVPwrlp Sts Hand [2
PSet_CV St 005 [
PSet_Owner Sts_Maint [
Sts_Owrd [
Sts Bxt [0
St=_Prog :
Stz_Oper N
Sts_ProgOperLock :
Sts_IOFault [+
Sts_DeviceFault [
Bus0Obj o

PAO Input References

For details, see the CS_PAQ Sheet on page 180. Substitute XC730 for XC100.

PAO Output References
Parameter Description

Control Variable output for PPID instructions
XICT30_0ut_CV CV output in raw (I/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_PAO HART Sheet (XC530)

XCS30_0ut_CV

XCS30_Inp_PosFabk

XCS30_infk_BankSts.Sts_inthOK
XC520_inthk_BankSts.Sis_NBIntBOK
XCS20_intik_BaniSts Sts._Avaiabie

XC530_inthk_BankSts.Sts_intkTripinh
I0F ault

XC530_intk_BankSts Sts_RdyReset

XIC530.Clg_CVPwrUp
XIC530.Val_CVOut

The CS_PPID_PAQ_HART sheet operates the same as the CS_PAQO sheet but relies on HART input
data.

For information on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 149.
»  Substitute XC530 for XT100

For the CS_HART_PAO_HART control strategy:

«  For information on PAH outputs to PAQ inputs, see CS_PAI_HART Sheet on page 149.
+  Substitute XC531 for XT100

For more information, see HART Integration on page 61.
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CS_PPID_PAO EtherNet/IP Sheet (XC630)

PAD
XO830
o 0.0
Bank_7_Executsd Enableh Out CWData [ KCH30_0ut_CV'
9-F2 Inp_OwmerCmd Out_CVOpenData )
Inp_OpenedFdbkData Out_CWvCloseData
0o Inp_ClosedFdbkData
XOB30_Inp_PosFdbk - Inp_PosFdbk
; Inp_HandFdbk
KCE30_Intk_BankSts. S_intikoK ; Inp_Intikai
XKOB30_Intlk_BankSts. Ste_NBIntkOK ; Inp_MBINtkOK
XK0630_Intlk_BankSts. Sts_Awvailable o Inp_Intlk&vaiable :
XCE30_Intlk_BankSts. Sts_IntlkTripinh — Inp_IntIkTripinh )
IOFault Inp_IOFault o
10-H2 ) Inp_DeviceFault )
XO05320_intlk_BankSts.Sts_RdyReset Inp_RdyReset )
Inp_Resst
0.0 o
KICG30. Cfg_CWVPwrlp 0o Cfg_CWPwrlp )
HICE30. Val CWVOut . PSet_CW Sts_0oS [
PSet_Owner Sts_Maint 5
Sts_Owrd
o
Sts Ext
o
Sts_Prog ;
Sts_Oper a
Ste_ProgOperlock )
Sts_IOFault [
Sts_DeviceFautlt
BusObj 0

The CS_PPID_PAD EtherNet/IP sheet operates the same as the CS_PAQ sheet but relies on
EtherNet/IP input data.

« Forinformation on PAO inputs, see CS_PAQ Sheet on page 180.
Substitute XC630 for XT100

For more information, see EtherNet/IP Integration on page 85.

CS_PPID_PAO EtherNet/IP NoHB Sheet (XC631)

PAD
K0B31
o 0.0
Bank_7_Executed Enablehn Out_CWData o KCE31_Out_CV|
9F2 Inp_OwnerCmd Out_CWOpenData
Inp_OpenedFdbkData Out_CWCloseData 0
Inp_ClosedFdbkData Out_Reset .U
X0631_Inp_PosFdok = Inp_PosFdbk Val_Pos ;cc'c
. Inp_HandFdbk valovset s o
KCB31_intlk_BankSts Sts_Inthkok ; Inp_IntikOK Wal CVOut e o0
XMCE31_Intlk_BankSts Sts_NBIntkOK Inp_NBintlkOK Out_OwnerSts
HCS31_Intlk_BankSts.Sts_Awvailable ! Inp_Intlkavaiable Sts_WindupHi 0
X0531_Intlk_BankSts.Sts_IntikTripinh i Inp_IntIkTripinh Sts_WinduplLo ;
IOFault Inp_IOFault Sts_eNotifyall o
10-H2 Inp_DeviceFault Sts_Awvailable
HCE31_Intlk_BankSts Sts_RdyReset o Inp_RdyReset Sts BypActive 0
Inp_Reset Sts_Frr 0
KICE31. Cfg_CWPwillp EE Cfg_CWPwrlp Sts,_Hand E
KICE31.val_CVout PSet_CV Sis_00S o
PSet_Owner Sts Maint
Sts_Owrd 0
Sts_Ext !
Sts_Prog ?
Sts_Oper o
Sts_ProgOperLock
Sts_|OFault v
Sts_DeviceFault v
Bus0bj o

The CS_PPID_PAD EtherNet/IP NoHB sheet operates the same as the CS_PAQ sheet but relies
on EtherNet/IP input data with no heartbeat.

« Forinformation on PAQ inputs, see CS_PAQ Sheet on page 180.
»  Substitute XC631 for XC100

For more information, see EtherNet/IP Integration on page 85.
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CS_PPID_PAO FF Sheet (XC830)

PaD
HKCB30
Bank_7_Executed 0 Enablen Out_CwData oo HC830_Out_CW
9-F2 Inp_OwnerCmd Out_CvOpenData v
Inp_OpenedFdbkData Out_CwvCloseData 0
Inp_ClosedFdbkData Out_Reset _G
XC330_Inp_PosFdbk oo Inp_PosFdbk “al_Pos ;GGG
| Inp_HandFdbk Val CVSet oo
XC830_Intk_BankSts.Sts_IntlkOK T Inp_IntlkOK “al CWout .
HCE30_Intlk_BankSts Ste_NBIntkOK Inp_NBintlkOK Out_OwnerSts
HCB30_Intlk_BankSts Sts_Available 1 Inp_intlikdwaiable v
KCE30_Intlk_BankSts. Sts IntIkTripinh i Inp_IntIKTripink ;
IOFault Inp_IOFault o
10-H2 Inp_DeviceFault
XKC230_Intlk_BankSts.Sts_RdyReset o Inp_RdyReset o Bypactive
Inp_Reset o 2C4 3-C4
KICE30. Cfg_CWPwrlp E E Cfg_CWPwrlp E 404 5C4
HC830.Val_CWout PSet_CW Sts_0DoS o 6C4 7-C4
PSet_Owner Sts_Maint 8-C4 9C4
Sts_Ovrd o
Sts_Ext o
Sis_Prog f
Sts_Oper (=
Sts_ProgOperLock
Sts_IOFault v
Sts_DewviceFault v
BusObj o

The CS_PPID_PAD FF sheet operates the same as the CS_PAQ sheet but relies on FOUNDATION
Fieldbus input data.

« Forinformation on PAQ inputs, see CS_PAQ Sheet on page 180.
+  Substitute XC830 for XC100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 99.

CS_PPID_PAO PA Sheet (XC930)

RAD
XC930
Bank_7_Executed 0 Enableh Out_CWData o0 KCI30_0ut_CV
9. F2 Inp_OwnerCmd Out_CWOpenData 0
Inp_DpenedFdbkData Out_CWCloseData o
Inp_ClosedFdbkData Out_Reset ﬂC
XC930_Inp_PosFdbk oo Inp_PosFdbk “al_Pos ;.cc.c
: Inp_HandFdik Val CWSet [
HCH30_Intlk_BankSts Sts_ntlkOK ; Inp_IntkOK Wal_CVOut .
®CI30_htlk_BankSts St_NBintlkOK Inp_NBintlkOK Out_OwnerSts
®C930_htlk_BankSts Sk&_Available 1 Inp_IntlkAwaiable v
KCO30_Intk_BankSts Sts_IntlkTripinh i Inp_IntIkTripinh ;
IOFault Inp_IOFault Sts_stotifyal [
10H2 Inp_DeviceFault Sts_Available
®C930_htlk_BankSts S&_RdyReset o Inp_RdyReset Sts_Byphctive o
Inp_Reset Sts_Err v
XIC930. Cfg CVPwrlp EE Cfg_CVPwrlp Stz Hand E
HICH30 Val_CWou PSet OV Sis_0oS o
PSet_Owner Sts. Maint
Sts_Owrd 0
Sts Ext o
St=_Prog v
Sts_Oper ;
Sts_ProgOperLock
Sts |0Fault o
o

Sts_DeviceFault

BusObj ]

The CS_PPID_PAD PA sheet operates the same as the CS_PAQ sheet but relies on Profibus PA
input data.

« Forinformation on PAQ inputs, see CS_PAQ Sheet on page 180.
»  Substitute XC930 for XC100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 99.
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10 Faults Sheet
MCT730_Inp_PosFdbk_ChFit : a _,]_—>_
XC730_np_PosFdbi_WodFt i
I,
!
NCT30_inp_OpenlS_CHFR - =2, . OFaut
XICT30_inp_OpenLS_ModFRt - j")- = g P
XC730_inp_Closed_S_ChFt =
XC730_inp_Closed_S_ModFt : -
=y
XC730_Out_CV_ChFRt ; :’.“)_ .
XICT30_Out_CV_ModFit e
Faults Input References
Parameter Description

Tieback Input Channel Fault
XICxox_Inp_PosFdbk_Chit Source: PAQ instruction
1= This or parent I/0 communication faulted (module not in Running state). Use
XICxxx_Inp_PosFdbk_ModFIt  |this parameter to trigger device I/0 Fault action.
Source: PAQ instruction

Opened Feedback Input Channel Fault
XICxoox_Inp_OpenLS_ChF Source: PAQ instruction

1= This or parent I/0 communication faulted (module not in Running state). Use
XICxxx_Inp_OpenLS_ModFIt  |this parameter to trigger device I/0 Fault action.
Source: PAQ instruction

Closed Feedback Input Channel Fault
XICxoxx_Inp-ClosedLS_ChF Source: PAQ instruction

1= This or parent I/0 communication faulted (module not in Running state). Use
XICxxx_Inp_ClosedLS_ModFlt |this parameter to trigger device I/0 Fault action.
Source: PAQ instruction

Control Variable Output Channel Fault 1= 1/0 channel fault or failure 0 = OK Source:
XICxxx_0ut_CV_ChFIt PAQ instruction

1=This or parent I/0 communication faulted (module not in Running state). Use
XICxxx_0ut_CV_ModFlt this parameter to trigger device I/0 Fault action.
Source: PAO 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 21.
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ROUTINE 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

« XICB31EtherNet/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)

FPD
i NCT30
0 0.0
0 X1730 0 Bank_7_Executed Enablein Val_5PSet w0
XT730_hp PV Inp_P\Data \al 9.F2 Inp_OwmnerCmd ValE
Inp_SmartDvcSts Val_InpPV E E Inp_P Val CV3et EE
Inp_SmartDvcDiaghvalable Val_RoC Inp_CascSP Val CVOut
XT730_hp_Pv_ModFit E Inp_ModFaut Val_Dev E E XCT30.Val_Cvout G[.:G Inp_CVTrack Va_EPercent EE
XT730_nhp_PV_ChFtt Inp_ChanFault Val_PVEUMin 1000 KC730.5ts_Windu pHi : Inp_WindupHi Val_ExecTime 0
Inp_OutOfSpec Val_PVEUMax XC730.5t3_Windu plo Inp_WindupLo Out_Reset
Inp_FuncCheck Out Reset ? KC730.5ts_Availa ble ! Inp_InnerAvailable Out OwnerSt !
XT730_hp_PV_Uncertain ! Inp_P\Uncertain Srel = XIC730_Intlk_BankSts Sts_IntkQK ! Inp_InfkOK Sts_UnackAlnCount v
Inp_HitiGate Sis_ehotifyAl E XC730_Intk_BankSts Sis_NBintlkOK : Inp_NBintlkOK Sts Casc [:
Inp_HiGate Sts_Err . XICT30_Intlk_BankSts.Sts_Available p Inp_IntlkAvailable Sts BypActive : BypActve
Inp_LoGate Sts_HiHi ) NCT30_Intk_Bank5ts.5ts_IntkTripinh Inp_In8kTripinh Sts Nrdylnner cs L4 304
Inp_LoLoGate Sts_Hi . Inp_RdyReset Sts_bSrc 4c4
Inp_HiRoCGate Sts_Lo ! CVIOFault - Inp_CVIOFautt Sts_Hand ! 6L4
Inp_HiDevGate Sts_Lolo E 10F2 Inp_PVSrcQ Sts_OoS E L4
Inp_LoDevGate Stg_HiRoC . p Inp_P'Motify Sts_Maint 0
Inp_OoRGate Sts_HiDev , XC730.5ts_eNotifyAl Inp_CVMNotify Sts_Ovrd )
Inp_Reset Sts_LoDev Inp_Reset Ste_Ext
Cfg_InpRawlin St Fail ! Cfg_PvEUMin Stz Proglocked E
Cfy_InpRawhlax Cfig_PvEUMax Sts_ProgOperSel
Cfg_PVEUMRn Cfg_CVintlk
Cfy_PVEUMax Cfg_SPPwillp
BusObj 0 PSet_Ratio
XCmd_ResetAckAll
BusObj 0
PAl Input References

For details, see CS_PAI Sheet on page 148. 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
1=Good, live, assumed good

2 = Good, no feedback, assumed good
Srcg 8 = Test, simulated

9 = Test, loopback

10 = Test, manually entered

16 = Uncertain, live, off-spec

17 = Uncertain, substituted at device

Value for PPID Inp_PVNotify parameter Related PV abject 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

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

PPID Input References

Parameter
XC730.Val_CVout

Description
Loop CV after clamping and ramping (CVEU). Source: outer loop

Windup high signal. When true, the CV cannot integrate in a positive
direction. The signal is typically obtained from the Windup hi output from
aninner loop. Default is false.

Windup low signal. When true, the CV cannot integrate in a negative
direction. The signal is typically obtained from the Windup low output from
aninner loop. Default is false.

1=Inner loop (slave object) is available.

0= Inner loop is not available, PPID tracks Inp_CVTrack, typically inner
loop SP or actuator position.

Default is true.

Interlock bank status, 1= 0K to run, 0 = Stop

XC730.Sts_WindupHi

XC730.Sts_WindupLo

XC730.Sts_Available

XIC730_Intlk_BankSts.Sts_IntlkOK

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

XIC730_Intlk_BankSts.Sts_IntlkTripInh

Interlock bank status
1=Interlock trip inhibit - stops equipment but does not trip

CVIOFault

Input connection from 10 Faults sheet

XC730.Sts_eNotify

Alarm 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
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 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.

CS_PPID_PAO_HART_PID HART Sheet (XIC530)

FPD
e Cs30
0 00
" XT530 " Bank_7_Executed Enablein Val_SPSet 0
XTS30_hp_ PV Inp_PvData Val 9-F2 Inp_OwnerCmd Val E
XTS30_0ve_3s_eHARDiagCode! ! Inp_SmBrDvESts Val_inpRy oo np_PV Val CV3et o
XTo30_Dvc_Sts_DiagnosticActive 0 Inp_SmartDvcDiagAvaiable Val_RoC o Inp_CascSP Val_CVOut o
XT53@hp_PV_ModFit E Inp_ModFaut Vil Dev EE KC530.Val_CVOut GDG Inp_CWTrack Val_EPercent Ez
XT530_hp_PV_ChFE 0 Inp_ChanFautt Val_PVEUMin 000 XC530.5ts Windu pHi 1 Inp_WindupHi Val_ExecTime 0
XT530_Dvc_Sts_CurrentSaturated Inp_OutOfSpec Val_PVEUMax XC530.5t Winduplo Inp_WindupLo Out_Reset
XTE30_Dvd -85 _CurrentFixed L Inp_FuncCheck Out Resat c XC530.5t_Avaiabie ! Inp_nnerAvailatie Out_Ownerss !
XT330_HD®V_Uncertain ! Inp_P\Uncertain Srell = X530 _Intk_BankSts.Sts_IntkOK ! Inp_InflkOK Sts_UnackAlnCount !
np_HiiGate Sts_ehotifyAl E ¥IC530_hntk_BankSts Sts_NBIkOK 1 Inp_NBintlk0K Sts Casc ?
T Sts_Er ) XICE30_intlk_BankSte.Sts. Available ) Inp_InflkAvailable Sts_BypActive : BypAciive
Sts_HHi JC530_Intk_BankSts Sts_InfkTripinh Inp_IntikTripinh Sts_Nrdylnner ~ 204 304
XT330_Dve ) Sts Hi ! _ Inp_RdyResat Sts_bsre 5z 404 504
Val_HARTRV G Sts_Lo ! CVioFalt Inp_CVIOFautt Sts Hand ! 6L4 T-C4
Val_HARTSV E St _Lolo E 10F2 Inp_PV3rcQ sis 0oS E 304 804
Va_HARTTV 10 Inp_LoDevGate Sts_HiRoC . ) Inp_PNotify Sts_Maint .
Val HARTOV Inp_OcRGate Sts HiDev XC530.5ts._eNatifyAl Inp_CMotify Sts Ovid
Val HARTLeopCurrent ?E Inp_Reset Sts_LoDev ! Inp_Reset St Ext !
Val_IpRawHinFromHART c Cfg_inpRawilin Sts_Fail ! Cig_PVEUMin Sts_ProgLocksd !
Val_InpRavihlaxFromHART ;EGG Cf_InpRawiax Cfg_PVEUMax Sts_ProgOperSel !
Vel PUEMFronhART U= Cfg_PVEUMR Cig_CVintlk
Val_PVEUNaxFromHART Cfg_PVEIMax Cig_SPPwillp
Sk_eHARTDiagCode1 D‘ BusObj 0 PSet_Ratio
Sts_CurrentSaturated XCmd_ResetAckAll
S_CurrentFixed E BusObj 0
Sts_DiagnosticActive P
Srcl XT530_Dvc_Sts_esHARTDiagCode!
Rel HARTDta  HARTDevice_| PxDevice XT530_Dve_Sté ThrrentSaturated
XT530_Dvc_Sté-ThrrentFixed
Ref DiagTable  _HARTY_DiagTable_Generic XT530_Dve. Sis_DiagnostioActive
Ref_UnisTals _HART_EUTable_Generic 10

The CS_PPID_PAO_HART_PID sheet operates the same as the CS_PPID_PAQ_PID sheet but relies
on HART input data.

« Forinformation on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 149.
»  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 61.
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raP_Dvc EH_Promass100_FW3

XTE30_FT

EnsbleOut
Ref_inp XT&30_Fromass_1D0AH
Ref_Out XT&30_Promass_100A:01
Ref_Cfg XT630_Rromass_1004:C

Ref MeEbrDaia XT630_MeterDat

raP_Dve_EH_Heartbeat

XT630_Dve_Heartbeat

Ref_SendMSG XTB30_Dve_HE_SendMSG
Ref_SendDaia XTB30_Dve_HB_SendData
Ref_ReadlSG XTE30_Dvc_HB_ReadMSG
Ref_ReadDaa XTE30_Dve_HB_ReadData

Ref_HeartbeatSeq _EH_Dvo_HBSeq Promass100

inp_inhibitSeq
Inp_IOFault
Ca_AccessCode

Val SeqStep
Val_VerifyProgress
Val ReportiD

2#0000_0000_0000_0000

Wal_bSWOpions

Val_FWWersibn
Sts. Enabled

CS_PPID_PAO_PID EtherNet/IP Sheet (XIC630)

raP_Dve_EH_Flowmeter

XT630_Dve
Enablein

Ref_MelerData XTB30_MeterData

Ref_EUTabk _EP_EUTabk_EH

Ref DiagTable  _EP DiagTable_Promass100

Inp_Heartbeatalert Val Tot1

Val Tot2

Val Tot3

Val MassFlow

Val_VoF k

Val_CorrVolF

Val_Density

Val_RefDensity

Val Temp

Val Cond
Sts_eDiagCode
StsHeartbeatAlert
Sts_IOFault
Sis_DiagFail
Sts._DiagOutOfSpec
Sts_DiagFuncCheck
Sts_DiagiainiReqd

The CS_PPID_PAO_HART_PID EtherNet/IP sheet operates the same as the CS_PPID_PAQ_PID
sheet but relies on EtherNet/IP input data.

- Forinformation on EtherNet/IP device outputs to PAl inputs, see CS_PAI_EtherNet|P

Bank_7_Executed

9F2
XC630.Val_CVvOut
XCA30.5ts_WindupHi
X0B30.Sts_WindupLo
X0630.Sts_Available
XICE30_intlk_BanksSts. Sts_InthOK
XICE30_Intlk_BankSts. Sts_NBintkOK
XICE30_inth_BankSts Sts_Avaiable
XIOB30_intlk_BankSts. Sts_IntkTripinh
CVIOFaut
XCE30.5ts_eNatigaal
PAl
XTE30
Inp_PVData Val
Inp_ModFault VaLinpPv
Inp_ChanFaut Val RoC
Inp_OutOfSpes Val_Dev
Inp_FuncCheck  Val_PVEUMin
Inp_MaintRead  Val PVEUMax
Out_Reset
SrcQ
Inp_LoGate Sts_eMotifyAll
Inp_ Lol oGate Sts_Err
HiRoCGate Sts_HHi
& Sts_Hi
Gate Sts_Lo
Inp_OoRGate Sts_Lolo
Inp_Reset Sis_HiRoC
Cfg_InpRaviMin Sts_HiDev
Cfg InpRawMax  Sts_LoDev
Cfg PVEUMin Sis_Fail
Cfg PVBIMax
BusObj 0

Sheet on page 151.
«  Substitute XT630 for XT100

PPD
X10830
Enablein
Inp_OwnerCrd
Inp_PV
Inp_CascsP

Inp_GV/Track

Inp_InnerAwvailable
Inp_IntkOK
Inp_NBIntkOK

Inp_RdyResst
Inp_CVICFaut
inp_PVSrea
Inp_PVHotify
Inp_C/Notify
Inp_Reset
Cfg_PVEIMin

Cfa PVEIMax
PSet_Ratio
XCmd_ResetAckal

BusObj

For more information, see EtherNet/IP Integration on page 85.
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Val_SPSet
Val_E

Val_CVSet
Val_CWOut
Val_EPercent

Val ExecTime
Out_Reset

Out_0
Sts_Una

erSis

mCount
Sts_Casc
Sis_BypAdive
rdyinner
Sts_bSrc
Sts_Hand
Sts_OoS

st

sts
Sts_Ext
Sis_ProgLocked

Sts ProgOperSel

int
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CS_PPID_PAO_PID EtherNet/IP NoHB (XIC631)

Bank_7_Executed

S-F2

X0631.Val_CVOut oo
XCE31.Sts. Windu pHi o
XC631.Sts. Winduplo ::
XCB31.Sts_Awvaila ble 4
XIC631_intlhk_BankSts.Sts_IntkOK
XCB31_Intlk_BankSts Sts_NBIntlkOK !
KICE31_intlk_BankSts Sts_A ailable !
ICE31_Intk_BankSts Sts_IntikTripinh v e
CVIOFaut = xices
XCB31.Sts._eNatinsal o Enablein Val_SPSet
raP_Dve_EH_Promass100_FW3 raP_Dve_EH_Flowmeter
=== = == Inp_OwnerCmd val_E
XTB31_FT XT631_Dve Bl Val_CvSet
EnableOut ! Enablein XT831 0o Val_CVOut
Ref_inp XT631_Promass_1004:1 Ref_MetzrData XT631_MeterData Inp_PVData val Val_EPercent
Ref_Out XTE31_Fomass_100A:01 Ref_EUTabk _EP_EUTabk_EH Inp_ModFault vaLnpev [ 20 val_ExecTime
Ref Cfg XTB31_Promass_100A:C Ref_DiagTable _EP_DiagTable_Promass100 Inp_ChanFault Val_RoC oo Out_Reset
Ref_MeterData XT831_MeterData Inp_HeartbeatAlert Inp_OutOfSpec Val_Dev gg Inp_innerAvaibble Cut_OwnerSts
Inp_FuncCheck  Val PVEUMI [ o0 Inp_IntkOK Sts_UnackAlmCount
Inp_MaintReqd  Val_PVEUMax Inp_NBintkOK Sts_Casc
Inp_HHiGate Out_Reset E Inp_intlkAvailale
Inp_HiGate SreQ [ Inp_intikTripinh
Inp_LoGate Sts_eNotify Al E Inp_RdyReset
Inp_LoLoGate Sts B (> Inp_CVIOFault
Inp_HRoCGate Sts_HiHi Inp_PVSrcQ
Inp_HDevGate Sts_i[> © Inp_PVNotify Sts_Waint
Inp_L oDevGate Sts_Lo o Inp_CWNotify Sts_Owrd
Sts_eDiagCode E Inp_OoRGate Sts_Lolo g Inp_Reset Sts_Fxt
Sts_Heartbeatalert & Inp_Reset Sts HIRoC 5 Cfg_PVEIMIn Sts_ProglLocked
Sts_IOFautt Cfg_inpRawMin Sts_HiDev Cig_PVEIMax Sts_ProgOperSel
Sts_DiagFail ! Cfg_InpRawhax Sts_LoDev o PSet_Ratio
Sts_DiagOutOfSpec [ Cfg_PVEUMin sis_Fai [z XCmd_ResetAckAll
Sts_DiagFuncCheck E Cfg_PvEUMax BusObj o
Sts_DiagMainiReqd BusO5 0

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.

« Forinformation on EtherNet/IP device outputs to PAl inputs, see
CS_PAI_EtherNetIP_NoHB Sheet on page 153.
+  Substitute XT631 for XT100

For more information, see EtherNet/IP Integration on page 85.
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CS_PPID_PAO_PID FF Sheet (XIC830)

Bank_7_Executed 0
g-F2
HC830.Mal_Cvout o0
HCE30.Sts Windu pHi 0
XC830.5ts Windu plo ;
XKC830 5ts_Awaila ble b
XIC830_Intlk_BankSts.Sts_IntkOK
HCE30_Intlk_BankSts. Sts_NBIntkOK !
XICE30_Intlk_BankSts.Sts Available ! PPD
1]
MCE30_Intk_BankSts.Sts_IntkTripinh Xica3n .
- Enablein “al_SPSet 0o
CVIOF a it Inp_OwnerCmd “al_E
XTB30_FF_Link:11.ConnectionFaulted 0 10-F2 Inp_PV “al_CVSet o
Inp_CascSP “al_CWOut oo
XKCB30.5t=_eMotifyAll 0 Inp_CVTrack “al_EPercent E E
el Inp_VWindupHi Val ExecTime o
s Inp_WinduplL o Out_Reset
L b A S A XT830 Inp_InnerAvaiable Out_OwnerSts 0
BT Inp_PvData vai 2 Inp_IntkOK Sts_UnackAlmCount >
Inp_P\/Data FFLink_XT230 Inp_P\/Data Inp_ModFault Wal_InpPv EE Inp_NBIntkoK Ste_Casc f
Inp_PVStatusData FFLnk_XT830_Inp_PVStatusData Inp_ChanFault “al_RoC 0.0 Inp_IntlkAvailale Sts_BypAdive 1 BypActive
Inp_LiveData FFLnk_XT830_Inp_LiveData 0o Inp_PvUncertain Val Dev 0o Inp_IntlkTripinh Sts_Nrdylnner 1o 2-C4 3LC4
Val Pv Inp_HiHiGate “al_PVEUMIn Inp_RdyReset Sts_bSre 44 504
Sts,_PWBad 0 Inp_HiG ate Wal_PVELIMax 1ooo Inp_CVICFaut Sts_Hand 0 604 T-L4
Sts_PVUncerain E Inp_LoGate Out_Reset 2 Inp_PVSrcQ Sts_OoS E 8-C4 9C4
Sts_PVGood 5 Inp_LoLoGate SrcQ 5 Inp_PVNotify Sts_Maint 5
Sts_PVWGoodCascade Inp_HiRoCGate Sts_eNotifyAll Inp_CV Notify Sts_Ovrd
Sts_PVNotLimted 0 Inp_HiDevGate Sts_Err 0 Inp_Reset Sts Ext 0
Sts_PVLowLimied 0 Inp_LoDevGate Sts_ HiHi 0 Cfg PVEIMIn Sts_Proglocked 0
Sts_PVHighLimited E Inp_OoRGate Sts_Hi E Cfg PVBEIMax Stz ProgOperSel 0
Sts_PWConsfant Inp_Reset Sts_lo 5 PSet_Ratio
Cfg_InpRawMin Sts_Lolo XCmd_ResetAckAll
Cfg_InpRawMax Sts_HiRoC E BusObj 0
Cfg_PVEUMIn Sts HiDev
Cfg_ PVEUMax Sts_LoDev E
Sts_Fail
BusObj o

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.

«  Forinformation on Foundation Fieldbus device outputs to PAl inputs, see CS_PAI_FF
Sheet on page 155.
»  Substitute XT830 for XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 99.
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XT230 _PA Link:|1. ConnectionFaulted

raP Dwe AP _FAlink

XT330 Dve

p_PVDats FALink XT3230_|np_PYDats
Stielss  PAlink XT530_Inp PVStatesData

welists PAlink_¥T23_inp LiveData

CS_PPID_PAO_PID Profibus PA Sheet (XIC930)

FEER

)
B E
i
fe - |

= o

i

H

[
T
0
&

RCSMNal CVout 22
HCHB0S ts WindupHi -
KO0 St Windupio

WG Ste, Avaidle

KICE30 Intk_BankSts Sts_InthkOK

KICS30 Intk_BankSts Sts_MEIntkOK

KICS30 Intk_EankSteSts Avalde
KICS30_Intk_BankSts Sts_IntkTripinh

(=]

CVIOFaul

10F2

XT3 Ste_eNotey Al

The CS_PPID_PAO_HART_PID Profibus PA sheet operates the same as the CS_PPID_PAC_PID
sheet but relies on Profibus PA input data.

For information on Profibus PA outputs to PAl inputs, see CS_PAI_PA Sheet on page 156.
»  Substitute XT930 for XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 99.
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ACM Considerations for
PPID with PAO Control

10 Faults Sheet

XC730 Sts_DFault

XC730 5ts_DeviceFaut

T~ CVIOFa ut

Faults Input References

Parameter

Description

XCxxx.Sts_I0Fault

1=10 Fault Status Bad

0=0K

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_IOFault.AlarmElement

Source: PAQ instruction

XCxxx.Sts_DeviceFault

Device Fault status:

1=Bad, 0=0K.

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

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 21.

Configure these parameters first because they affect the visibility of the remaining
parameters in the PPID object.

+  Specify the type of analog input via the PAI_Type

- If you use a specific 1/0 signal type, select the type for the 10_Signal_Type and
CV_I0_Signal_Type parameters
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ACM_Based Parameters for a PPID Instance with PAO Control

Parameter |Visib|e When | Details
00 - Selection
Select the PAI type: PAI(Single_channel),
PAI_Type always PAID(Dual_channel), PAIM(Multi_channel), or
External PAI(Single_channel)
CV_I0_Signal_Type always Select the signal type: None, HART,

EH_EthernetIP, FF, or PA.

Use_00AP

Has_00AP=True (controller
parameter)

Set to use the bus for ownership and
arbitration.

See Process Controller on page 36

Use_Arbitration(

Use_00AP=True

Set to use the Arbitration() instruction for
ownership queuing.

See Process Controller on

01- Options

Cfg_UseHARTDigitalData

10_Signal_Type=HART

Set to use HART Digital Data for the PV, SV,
TV, and FV values

Cfg_UseHARTScaling

10_Signal _Type=HART

Set to connect HART scaling from PAH
instruction

Hart_Type

10_Signal_Type=HART

Select the HART type (Generic, Hartb, Hart,
or Hart7) and the associated diagnostic table

Ref_HartDevice

10_Signal _Type=HART
Cfg_UseHARTDigitalData=False

Link to the HART device object. See (RA-LIB)
Process > HART_Mapping > HART 1/0 Card

Mapping

Cfg_HasIntlkObj

always

Set to create an instance of the PINTLK
instruction

UseResetWireConnectors

Cfg_HaslIntlkObj=True

Set to connect the Out_Reset of the device
to the Inp_Reset of the associated interlock

Cfg_HasCVIntlkObj

always

Set to create an instance of the PINTLK
instruction

Bus_Instance

Has_00AP=True (controller
parameter)
Use_00AP=True

Link to a bus array instance. This should be
unique for each device

Bus_InstanceCV

Has_00AP=True (controller
parameter)
Use_00AP=True

Link to a bus array instance. This should be
unique for each device

02.01 - Device Configuration Feedback

Cfg_HasOpenedFdbk always Set if the device has an open feedback input
Cfg_HasClosedFdbk always Set if the device has a closed feedback input
Cfg_HasPosFdbk always |Sne;}1:{ the device has a position feedback
Cfg_HasCombindFdbk always Set if the device has combined feedback

providing open, closed, and position.

03.00 - Configuration

Assign a compatible 1/0 point to all applicable parameters in this section. The 1/0 connections depend on the 1/0

signal type.

PAO_RefTag

always

Link to the analog output reference

Cfg_CVUseHARTDigitalData

10_Signal_Type=HART

Set to use HART Digital Data for the PV, SV,
TV, and FV values

Hart_CVType

10_Signal_Type=HART
Cfg_CVUseHARTDigitalData=False

Select the HART type (Generic, Hartb, Hart,
or Hart7) and the associated diagnostic table

Ref_CVHartDevice

[0_Signal_Type=HART
Cfg_CVUseHARTDigitalData=False

Link to the HART device object. See (RA-LIB)
Process > HART_Mapping > HART I/0 Card

Mapping

03.00 - 10 Configuration

Assign a compatible I/0 point to all applicable parameters in this section. The I/0 connections depend on the 1/0

signal type.

Ref_EtherNetIPModule

10_Signal_Type=EH_EthernetIP

Link to the E+H EtherNet/IP device object.
See (RA-LIB) Process > Module >
Endress+Hauser for available objects
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Parameter

Visible When

Details

Ref_FF_Module

|0_Signal_Type=FF

Link to the FOUNDATION Fieldbus device
object.

See (RA-LIB) Process > Module > Foundation
Fieldbus for available objects

Ref_PA_Module

10_Signal_Type=PA

Link to the Profibus PA device object.
See (RA-LIB) Process > Module > Profibus PA
for available objects

03.01- 10 Configuration

PAI_Type=PAI(Single_channel)

PAI_RefTag PAI_Type=ExternalPAl(Single_chann |Link to the analog input reference
el)
_ Link to the analog input (dual channel)
PAID_RefTag PAI_Type=PAI(Dual_channel) reference
_ . Link to the analog input (multi channel)
PAIM_RefTag PAI_Type=PAIM(Multi_channel) reference
PAI_RefTag is linked to an analog
Inp_PV input reference Link to the PV input reference
PAI_Type=PAI(Single_channel)
PAO_RefTag is linked to an analog
output reference
Cfg_HasPosFdbk=True
Inp_PosFdbk Link to the input position ref
p-Fos PAO_RefTag is linked to an analog I 10 The Input posttion reference
output reference
Cfg_HasCombindFdbk=True
PAO_RefTag is linked to an analog
output reference
Inp_OpenLS Cfg-HasOpenedFdbk=True Link to the open limit switch feedback input
h PAO_RefTag is linked to an analog  |reference
output reference
Cfg_HasCombindFdbk=True
PAQ_RefTag is linked to an analog
output reference
Cfg_HasClosedFdbk=Ti i imit swi
Inp_ClosedLS g-nas 03? : rue Link to the closed limit switch feedback
PAO_RefTag is linked to an analog | Input reference
output reference
Cfg_HasCombindFdbk=True
Out_CV always Link to the CV output reference

03.02 - Ref PAI Alarm Configuration

Ref_HiHiGate

PAI_RefTag is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_HiGate

PAI_RefTag is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_LoGate

PAI_RefTag is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_LoLoGate

PAI_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_HiRoCGate

PAI_RefTag is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_HiDevGate

PAI_RefTag is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_LoDevGate

PAI_RefTag is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_OoRGate

PAI_RefTag is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

04 - Alarm Configuration
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Parameter Visible When Details
If Cfg_HasHiHiDevAlm=True, ACM displays
Cfg_HasHiHiDevAim always section 4.02 - Hi Hi Dev Alarm with

additional parameters

If Cfg_HasHiDevAim=True, ACM displays
Cfg_HasHiDevAlm always section 4.03 - Hi Dev Alarm with additional
parameters

If Cfg_HasLoDevAim=True, ACM displays
Cfg_HasLoDevAlm always section 4.04 - Lo Dev Alarm with additional
parameters

If Cfg_HasLoLoDevAlm=True, ACM displays
Cfg_HasLoLoDevAim always section 4.05 - Lo Lo Dev Alarm with
additional parameters

If Cfg_HasIntlkTripAlm=True, ACM displays
Cfg_HasIntlkTripAlm always section 4.06 - Interlock Trip Alarm with
additional parameters

If Cfg_HasFailAlm=True, ACM displays
Cfg_HasFailAlm always section 4.01 - Input Failure Alarm with
additional parameters

Additional Sub-Objects for a PPID with PAO Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-0Object Description
CVintlk Configure interlocks for the CV instance
See Interlocks on page 49
Configure interlocks for the control strategy
Interlocks See Interlocks on page 49
Events Configure an event to monitor for the contral strategy

See Event Logging on page 49

CVEvents Configure an event to monitor for the CV instance

See Event Logging on page 49
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Chapter 3]

Process Proportional + Integral + Derivative
(PPID) Basic PPID with Process Variable Speed
Drive (PVSD) Control Strategies

This control strategy differs from the Basic PPID control strategy in that the output of the PPID
is used to set the speed reference of a drive, rather an analog output channel, using the PVSD.
The PVSD instruction is used to monitor and control a variable speed motor using an AC
(variable frequency) or DC drive.

The PPID and PVSD control strategy can be used to control a process variable by manipulating
the speed reference of the PVSD. Typical process variables that can be controlled with this

strategy include speed, flow, and pressure.

The following PPID with PVSD control strategies are available as routines in the process

library:

PPID with PVSD Control Strategies

Drive Type Control Strategy Routine
CS_PPID_PVSD b & CS_PPID_PVSD

o | CS-PPID_PVSD_HART b & CS_PPID_PVSD_EtherNetip

Generic variable speed drive |CS_PPID_PVSD_EtherNetIP b 1, CS_PPID_PVSD_FF
CS_PPID_PVSD_FF b 1, CS_PPID_PVSD_HART
CS_PPID_PVSD_PA b 1, CS_PPID_PVSD_PA

CS_PPID_PVSD_PF525

b 1, CS_PPID_PVSD_PF525
CS_PPID_PVSD_PF525_HART b L, CS_PPID_PVSD_PF525_EtherNetiP
PowerFlex® 525 CS_PPID_PVSD_PF525_EtherNetlP 5 et i s
CS_PPID_PVSD_PF525_FF b 1 CS_PPID_PVSD_PF525_ HART
CS_PPID_PVSD_PF525_PA b 1, CS_PPID_PVSD_PF525_PA
CS_PPID_PVSD_PF753 b 1, CS_PPID_PVSD_PF753
CS_PPID_PVSD_PF753_HART b Ej CS_PPID_PVSD_PF753_EtherNetiP
PowerFlex 753 CS_PPID_PVSD_PF753_EtherNet/P i
CS_PPID_PVSD_FF b 1, CS_PPID_PVSD_PF753_HART
CS_PPID_PVSD_PF753_PF753_PA 1 G PSE RSB e
CS_PPID_PVSD_PFT55 —
CS_PPID_PVSD_PF755_HART b & CS_PPID_PVSD_PF75S_EtherNetiP
PowerFlex 755 CS_PPID_PVSD_PF755_EtherNetlP o o b b
CS_PPID_PVSD_PF755_FF b L CS_PPID_PVSD_PF755_HART
CS_PPID_PVSD_PF755_PA b &, CS_PPID_PVSD_PFT55_PA
CS_PPID_PVSD_PF755T 1, CS_PPID_PVSD_PF755T
1, C5_PPID_PVSD_PF7SST EtherNetlP
PowerFlex TE5T CS_PPID_PVSD_PF755T _HART L, CS_PPID_PVSD_PF75ST EtherNet

CS_PPID_PVSD_PF755T _EtherNetIP
CS_PPID_PVSD_PF755T _PA

1, C5_PPID_PVSD_PF755T_FF
L CS_PPID_PVSD_PF755T_HART
1, CS_PPID_PVSD_PFT35T_PA

v T v ww
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ROUTINE PPID_PVSD

356

PPID with PVSD Control Strategies

Drive Type Control Strategy Routine

CS_PPID_PVSD_PF6000T
CS_PPID_PVSD_PF6000T _HART
PowerFlex 6000T CS_PPID_PVSD_PF6000T _EtherNetIP
CS_PPID_PVSD_PF6000T _FF
CS_PPID_PVSD_PF6000T _PA

L, CS_PPID_PVSD_PF6000T

1, C5_PPID_PVSD_PFG000T_EtherNetiP
L, CS_PPID_PVSD_PF6000T_FF

L, CS_PPID_PVSD_PF6000T_HART

L, CS_PPID_PVSD_PFE000T_PA

v T T ww

CS_PPID_PVSD_PF7000
CS_PPID_PVSD_PF7000_HART
PowerFlex 7000 CS_PPID_PVSD_PF7000_EtherNetIP
CS_PPID_PVSD_PF7000_FF
CS_PPID_PVSD_PF7000_PA

L, CS_PPID_PVSD_PF7000

L, CS_PPID_PVSD_PFT000_EtherNetiP
1, CS_PPID_PVSD_PF7000_FF

L, CS_PPID_PVSD_PF7000_HART

1, C5_PPID_PVSD_PFT000_PA

v v v v w

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 control strategy contains a PPID routine (XICxxx) and a PVSD routine (MTxxx). Substitute
the correct tags for PPID and variable speed drive.

4 L CS_PPID_PVSD
<7 Parameters and Local Tags
@ MainRoutine
Interlocks

By MT710
Permissive

By XICT10
For more details on the PVSD routine, See Process Variable Speed Drive (PVSD) Control
Strategies on page 459.
Each routine contains these sheets.
Sheet Description
CS_PPID_PVSD PPID instructions
Interlock Bank 0
Interlock Bank 1 The PVSD 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
0 Faults The logic monitors Control Variable faults.

Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025



Chapter 31 Process Proportional + Integral + Derivative (PPID) Basic PPID with Process Variable Speed Drive (PVSD) Control Strategies

CS_PPID_PVSD_PID
Controller Sheet (XIC710)

- xe ; Bank_7_Execuled
WT710_inp_PV i p PvData V| [ aF

XT710_np_PV_ModFit p_ModFaut WT710Val_SpeedRef

XTT10_hp_PV_ChFL

MT710 Sts_Availabis
XICT10_inti_BankSts. Sts_nfiOK
Sts_eMotityal XICT10_ntk_BaniSts Sts_NBIntkOK.

XTT10_np_PV_Uncertain

MT710Sts_eNotifyall
PAl Input References
See the CS_PAl Sheet on 148 for more details.
« Substitute XIC710 for the PV data instance of XT101
+  Substitute MT710 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)

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
Sre 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

Bank_7_Executed
Where 7 = The total number of interlocks in | 1= All interlock banks have been evaluated
your control strategy

MT710.Val_SpeedRef Speed Reference (target) to drive

. 1= Device has been acquired by Program and is now available for
MT710.Sts_Available start/stop control
XICT10_Intlk_BankSts.Sts_Intlk0OK Interlock bank status, 1= 0K to run, 0 = Stop
XICT10_Intlk_BankSts.Sts_NBIntlkOK Interlock bank status, 1= All non-bypassable interlocks OK to run
XIC710_Intlk_BankSts.Sts_Available Interlock bank status, 1= Available
XICTI0_Intlk_BankSts.Sts_Intlkinh Interlock bank status,

1=Interlock trip inhibit - stops equipment but does not trip

CVIOFault

MT710.Sts_eNotify

PPID Output Reference
Parameter Description
BypActive Output connection to interlock bank sheet

PPID Configuration Considerations

Operand Type Description

Instance of data structure (backing tag) required for

PlantPax control P_FID 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_PVSD_HART_PID
Controller Sheet (XIC520)

. Bank_7_Execukd
MTE20 Inp PV "_' 7z
XTE0_Dve Sts_sHARTD: 1 _

m_Dvc_s‘sgﬁqnm
XTED Ing PV _ModFt MTE0NAL Speaef

XTE0_Ine, PY_Cht

XTE0 Dvo Sk CuentStm ed
MTE0.5ts Avastie

XTE20_Dve:5fs Cunentfised
XTE20 Irg_PY_Uncertsin

ACEN_Infl BankStsSts_intikOK
XICE0, | tk_BankSts Sts_NBIntkCK
WCE2)_Inkk BankSts Sts Avaiie
XICE20, |tk BankSts Sts_IntkTipirhy

CVIO Rk

MTEO St ehiaéyl

e
X2 _Dve
XTE20_Dve St eHARTDiagCode!
KTE20 Do, St CirentSstua ed
XTE20 D St4-Cirmntfied
X220 Due; SEIDisgrosicactive
Ref_HARTDaE HARTDev e |_PéxDevice
Ref_Digghbie _HARTT DiagTatie_Generio,
Ref_UnitTabe _HART EUTsbks_Geneic

The CS_PPID_PVSD_HART sheet operates the same as the CS_PPID_PVSD sheet but relies on
HART input data.

« Forinformation on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 149.

+  Substitute XIC520 for the PV data instance of XT101

+  Substitute XT520 for the remaining instances of XT100

For more information, see HART Integration on page 61.
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CS_PPID_EH_Promass100_P
VSD_PID_Controller Sheet

Bank 7 Execuid

MTE0 Vel Spesdaf

TEZ0 5= Avalisie
ACED_|ntk_BankSts St_IntkOK.
XIGAZ0 |t Bankt s Sts, NEIntkOK
XCED_Inthe BankSis Sts, Avaidie
XIGAZ0 |t Bankts Sts IntkTipinh

=P_Dvc_EH_Promasst00 FW2

X2 FT

EnatizOut

XTB20 Pramass 10011

XTE20 Framass WOXO1 CVIC Fautt
XT620 Pranass 104G 052
ATE20 MeteT ats
- FRID
TR0 S=_eNidifyal

XTE20 Dve_ HE SendSG.
XTE20 Dvo, HB SendData
XIE20_Dve HE Reah6G
X720 Do HB Readlsta

_EH_Dc HES:q Pomasia)

The CS_PPID_EH_Promass100_PVSD_PID_Controller sheet operates the same as the
CS_PPID_PVSD sheet but relies on EtherNet/IP input data.

« Forinformation on EtherNet/IP device outputs to PAl inputs, see CS_PAI_EtherNetIP
Sheet on page 151.
+  Substitute XIC620 for the PV data instance of XT101

« Substitute XT620 for the remaining instances of XT100
For more information, see EtherNet/IP Integration on page 85.

CS_PPID_FFLink_PVSD_PID_
Controller Sheet

XTB20_FF_Lnk:11 CDnr\eCtanFaulteﬂll\\)

raP_Dvc_AP_FFLink

XT820_Dve PPD
Inp_PVDala FFLink_XT820_Inp_PWData o g xicao 0o
Inp_PvStatusData  FFLink_XT820 Inp_PVStatusData Bank_7_Executed Ensbleln Vel spset [
inp_LiveData FF Link_XT820_Inp_LiveData XT820 9.F2 Inp_OwnerCrd Val E
Val PV o inp_PvData w22 Inp_PV Val_CwSet 0o
Sts_PVBad ¢ Inp_ModFault Val_inpPv o Inp_CascSP Val_Cvout E v
Sts PVUncartain E Inp_ChanFautt Val_RoC EE WTE20 Val_SpesdRef = Inp_CVTrack Val Epercent |2 zs
Sts PVGood > Inp_PVUncertan Val Do 3 Inp_WindupHi Val BrecTims [
Sk_PWGoodCascade Inp_HiHiGate \al_PVEUMin Inp_WindupL o Out_Reset
Sts PVNotLimited ¢ Inp_HiG ate Val_PVEUMax 1000 WTE20.5ts_Availa e ¢ Inp_InnerAvaikble Out_OwnerSts v
Sts_PVLowLimited ¢ Inp_LoGate Out Reset E XCB20_Inthk_BankSts Sts_IntkOK ! Inp_IntIkOK Sts_UnackalmCount v
Sts_PWHighLimited E Inp_LoLoGate Sred ; XICE20_Intlk_BankSts St NBIRtkOK : Inp_NBIntkoK Sts_Casc E
Sfs_PVConstant Inp_HiRoCGate Sts_eNotifyAll 0 XIC820_intlk_BankSts.Sts_A ailable o Inp_iIntlkAvailsle Sts_BypActve T
Inp_HiDevGate Sts_Err XICB20_intlk_BankSt Sts_intkTripinh Inp_IntikTripinh Sts_Nrdyimer [>_
Inp_LoDevGats Sts_HiHi ! - Inp_RdyResat Sts_bSre [ =
inp_OoRGate Sis_Hi ! CVIOFault - Inp_CVICFautt Sts_Hand v
Inp_Reset Sts_Lo E 10F2 Inp_PVSrcQ Sts_OoS E
Cfg_InpRawMin Sis_lolo o 2 Inp_PWNotify Sts_Maint 8
CfonpRawiiac  Sts HRAC | WTE20.5ts_eNotifyAll Inp_CVNatify ss o
Cfg_PVEUMin Sts_HiDev o Inp_Reset Sts_Ext .
Cfg_PVEUMax Sts_LoDev o Cfg_PVEIMin Sts_ProgLocked f
Sts_Fail Cig_PVEIMax Sts_ProgOperSel
Bus Ot 0 PSet_Ratio

XCmd_ResetAckAll
BusObj 1]
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The CS_PPID_FFLink_PVSD sheet operates the same as the CS_PPID_PVSD sheet but relies on
FOUNDATION Fieldbus input data.

» Forinformation on Foundation Fieldbus device outputs to PAl inputs, see CS_PAI_FF
Sheet on page 155.
+  Substitute XIC820 for the PV data instance of XT101

«  Substitute XT820 for the remaining instances of XT100
For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 99.

CS_PPID_PALink_PVSD_PID
_Controller Sheet

XT920_P4_Link:1 ConnectionFauled E i
PAl Xces20
0 0.0
XT820 . Bank_7_Executed Enableh Wal_SPSet .
Inp_PVData Val SF2 Inp_OwnerCmd val_E
raP_Dvc AP_PALink 0.0
Inp_ModFault Val_InpPv Inp_PV Val_CvSet
XT920_Dve Inp_ChanFaul Val_RoC Lo Inp_CascSP Al_CVOut ue
inp_PVData PaLink_XT820_lnp_PVData Inp_PVUncertin Val Dev E E MT920 Val_SpeeRef o0 Inp_C\Track Wal_EPercent cz=
Inp_PVStatusData PALink_XT920_Inp_PVStatusData Inp_HiHiGate Val_PVEUMin 1000 Inp_WindupHi Val ExecTime o
Inp_LiveData PALink_XT920_Inp_LiveData Inp_Hit Val_PVEUMax Inp_WindupLo Out_Reset
Val PV oo Inp_LoGate Out_Reset E MT920 5te_Available 0 Inp_InnerAvsilable Out_OwnerSts ¢
Sts_PvBad v Inp_LolLoGate SreQ - XIC920_Intlk_BankSts.Sts InfkOK ! Inp_intlkOK Sts_UnackAlmCount v
Ste_PWUncertain E Inp_HiRoCGate  Sts_eMotifyal E XIC820_intlk_BankSts. Ste_NBintlkOK : Inp_NBintlkOK Sis_Casc E
Sts PVGood o Inp_HiDevGat Sts Err o XC920_intlk_BankSts.Sts_Available o Inp_intlk&vaiable Sts_BypActive ,
Sts_PVNotLmited Inp_LoDevGate Sts_HiHi XIC820_Intlk_BankSts. Sts_IntkTripinh Inp_intlKTripinh Sts_Nrdyinner .
Ste PVLowLimited ¢ Inp_OoRGate St_Hi ¢ Inp_RdyReset Ste_bSrc 2
Sts PVHighLimited v Inp_Reset Sts Lo v CVIOFa ult = Inp_C\VIOFault Sts_Hand v
Sts_PvConstant v Cig _InpRawMin Sts_Lolo E 102 Inp_PV/Src Sis_DoS E
Cfg InpRawMax Sts_HiRoC N 0 Inp_PWNotify Sts_Maint o
Cfg PVEIMIn Sts_HiDev MT920.5ts_eMotifyAll Inp_C\Notify Sts_Ovrd
Cfg PVEIMax Sts_LoDev v Inp_Reset SisExt v
Sts_Fail ! Cfg_PVEUMR Sts_Proglocked !
BusObj o Cfg_PWVEUMax Sts_ProgOperSel ’
PSet_Ratio

XCmd_ResetAckAl
BusObj 0

The CS_PPID_PALink_PVSD sheet operates the same as the CS_PPID_PVSD sheet but relies on
Profibus-PA input data.

+ Forinformation on Profibus-PA device outputs to PAl inputs, see CS_PAI_PA Sheet on
page 156.
+  Substitute XIC920 for the PV data instance of XT101

»  Substitute XT920 for the remaining instances of XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on
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10 Faults Sheet

ACM Considerations for
PPID with PVSD

362

MTE20.5ts_IOFault : = CVIOFaut

MTE20.5ts_DriveFault

1-F4

Fault Input References

Parameter Description
1=10 Fault Status Bad
0=0K

MTxxx.Sts_l0Fault

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:

PVSDTag.@Alarms.Alm_|0Fault.AlarmElement

Source: PVSD instruction

MTxxx.Sts_DriveFault

Drive Fault status:

1=Bad, 0=0K.

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:

PVSDTag.@Alarms.Alm_DriveFault.AlarmElement

Source: PVSD instruction

Fault Output Reference
Parameter Description
CVIOFault Output connection to CS_PPID_PVSD sheet

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 21.

Configure these parameters first because they affect the visibility of the remaining
parameters in the PPID object.

« Specify the type of analog input via the PAI_Type
« Ifyou use a specific 1/0 signal type, select the type for the 10_Signal_Type parameter

Parameter

|Visible When | Details

00 - Selection

Select the PAI type:
PAI(Single_channel),

PAI_Type always PAID(Dual_channel),
PAIM(Multi_channel), or
External PAI(Single_channel)
10_Signal_Type always EEleeocrt FERE signal type: None, HART, EH_EthernetIP,

CV_I0_Signal_Type

Select the signal type: None, HART, EH_EthernetIP,

always

FF, or PA.

Use_00AP

Has_00AP=True (controller
parameter)

Set to use the bus for ownership and arbitration.
See Process Controller on page 36

Use_ArbitrationQ

Use_00AP=True

Set to use the Arbitration( instruction for
ownership queuing.

See Process Controller on page 36

01- Options

Cfg_UseHARTDigitalData

10_Signal_Type=HART

Set to use HART Digital Data for the PV, SV, TV,
and FV values

Cfg_UseHARTScaling

10_Signal_Type=HART

Set to connect HART scaling from PAH instruction

Hart_Type

|0_Signal_Type=HART

Select the HART type (Generic, Hartb, Hart6, or
Hart7) and the associated diagnostic table

Ref_HartDevice

10_Signal_Type=HART

Cfg_UseHARTDigitalData=False

Link to the HART device object.
See (RA-LIB) Process > HART_Mapping > HART 1/0
Card Mapping
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Parameter Visible When Details
Set to create an instance of the PINTLK
Cfg_HaslntlkObj always instruction

See Interlocks on page 49

UseResetWireConnectors

Cfg_HasIntlkObj=True

Set to connect the Out_Reset and the Inp_Rest
objects

Set to create an instance of the PINTLK

Cfg_HasCVIntlkObj always instruction

See Interlocks on page 49
Cfg_HasReverse always Set if drive can run or jog in reverse

Set to create an instance of the PPERM
Cfg_HasFwdPermObj always instruction to allow a run forward command

See Permissives on page 50

Cfg_HasRevPermQbj

Cfg_HasReverse=True

Set to create an instance of the PPERM
instruction to allow a run reverse command

See Permissives on page 50

Set to create an instance of the restart inhibit

Cfg_HasResInhObj always (PRI) instruction

See Statistics Objects on page 57

Set to create an instance of a runtime (PRT)
Cfg_HasRunTimeObj always instruction

See Statistics Objects on page 57

Bus_Instance

Has_00AP=True (controller
parameter)
Use_00AP=True

Link to a bus array instance. This should be
unique for each device

Bus_InstanceCV

Has_00AP=True (controller
parameter)
Use_00AP=True

Link to a bus array instance. This should be
unique for each device

02.01 - Device Configuration

Feedback

Set if drive provides feedback signal when

Cfg_HasCVRunFdbk always running

Cfg_HasCVSpeedFdbk always Set if drive provides speed feedback
Cfg_HasHand always Set to enable a hand switch input (Inp_Hand)
03 - 10 Selection

PVSD_RefTag always Link to the PVSD instance.

Cfg_HasDvcObj always Set if device has connection to a device abject

Cfg_DvcObj_Tag

Cfg_HasDvcObj=True

Link to the device object.

See Device Object [ Cfg_HasDvcObj] on page 51

03.00 - 10 Configuration
Assign a compatible I/0 point t
signal type.

o all applicable parameters in thi

s section. The 1/0 connections depend on the I/0

Ref_EtherNetIPModule

|0_Signal_Type=EH_EthernetIP

Link to the E+H EtherNet/IP device object.
See (RA-LIB) Process > Module > Endress+Hauser
for available objects

Ref_FF_Module

10_Signal_Type=FF

Link to the FOUNDATION Fieldbus device abject.
See (RA-LIB) Process > Module > Foundation
Fieldbus for available objects

Ref_PA_Module

|0_Signal_Type=PA

Link to the Profibus-PA device object.
See (RA-LIB) Process > Module > Profibus PA for
available objects

03.01- 10 Configuration

PAI_Type=PAl(Single_channel)

PAI_RefTag PAI_Type=ExternalPAI(Single_c | Link to the analog input reference
hannel)

PAID_RefTag PAI_Type=PAl(Dual_channel)  |Link to the analog input (dual channel) reference

PAIM_RefTag PAI_Type=PAIM(Multi_channel) |Link to the analog input (multi channel) reference
PAI_RefTag is linked to an

Inp_PV analog input reference Link to the PV input reference
PAI_Type=PAI(Single_channel)

Inp_Running CfgHasDvcObj=False Link to run feedback input reference

Cfg_HasRunFdbk=True

Inp_SpeedFdbk

CfgHasDvcObj=False

Cfg_HasSpeedFdbk=True

Link to speed feedback input reference
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Parameter Visible When Details
QOut_Start always Link to the start output reference
Out_Stop always Link to the stop output reference
OutSpeedRef always Link to the speed reference input reference
Out_Horn always Link to the horn output reference
Out_Reset always Link to the reset output reference
Out_Fwd always Link to the forward output reference
Out_Rev always Link to the reverse output reference
Out_ClearFaultData always Link to the clear fault data output reference
Inp_Accelerating CfgHasDvcObj=False Link to the accelerating input reference
Inp_ActualDir CfgHasDvcObj=False Link to the actual direction input reference
Inp_Alarm CfgHasDvcObj=False Link to the alarm input reference
Inp_AtSpeed CfgHasDvcObj=False Link to the at-speed input reference
Inp_CommandDir CfgHasDvcObj=False Link to the command direction input reference
Inp_Decelerating CfgHasDvcObj=False Link to the decelerating input reference
Inp_Faulted CfgHasDvcObj=False Link to the fault input reference
Inp_Ready CfgHasDvcObj=False Link to the ready input reference
Inp_LastFaultCode CfgHasDvcObj=False Link to the last fault code input reference
Inp_Hand Cfg_HasHand=True Link to the hand switch input reference
03.02 - Ref PAI Alarm Configuration
PAl_RefTag is linked to an
Ref_HiHiGate analog input reference Link to the gate reference
PAI_Type=PAl(Single_channel)
PAI_RefTag is linked to an
Ref_HiGate analog input reference Link to the gate reference
PAI_Type=PAl(Single_channel)
PAI_RefTag is linked to an
Ref_LoGate analog input reference Link to the gate reference
PAI_Type=PAl(Single_channel)
PAI_RefTag is linked to an
Ref_LoLaGate analog input reference Link to the gate reference
PAI_Type=PAl(Single_channel)
PAI_RefTag is linked to an
Ref_HiRoCGate analog input reference Link to the gate reference
PAI_Type=PAl(Single_channel)
PAI_RefTag is linked to an
Ref_HiDevGate analog input reference Link to the gate reference
PAI_Type=PAl(Single_channel)
PAI_RefTag is linked to an
Ref_LoDevGate analog input reference Link to the gate reference
PAI_Type=PAl(Single_channel)
PAI_RefTag is linked to an
Ref_OoRGate analog input reference Link to the gate reference
PAI_Type=PAl(Single_channel)
04 - Alarm Configuration
- If Cfg_HasHiHiDevAim=True, ACM displays section
Cfg_HasHiHiDevAlm always 4,02~ Hi Hi Dev Alarm with additional parameters
. If Cfg_HasHiDevAlm=True, ACM displays section
Cfg-HasHiDevAlm always 4.03 - Hi Dev Alarm with additional parameters
If Cfg_HasLoDevAim=True, ACM displays section
Cfg-HasLoDevAlm always 4.04 - Lo Dev Alarm with additional parameters
If Cfg_HasLoLoDevAlm=True, ACM displays
Cfg_HasLoLoDevAlm always section 4.05 - Lo Lo Dev Alarm with additional
parameters
If Cfg_HaslIntlkTripAlm=True, ACM displays
Cfg_HasIntlkTripAlm always section 4.06 - Interlock Trip Alarm with additional
parameters
. If Cfg_HasFailAlm=True, ACM displays section 4.01
Cfg_HasFailAim always - Input Failure Alarm with additional parameters
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Additional Sub-Objects for a PPID with PVSD Instance

» Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object

Description

CVintlk

Configure interlocks for the CV instance
See Interlocks on page 49

Interlocks

Configure interlocks for the control strategy

See Interlocks on 4

CV_Fwd_Permissive
CV_Rev_Permissive

Configure permissives to allow output commands
See Permissives on page 50

Events

Configure an event to monitor for the control strategy
See Event Logging on page 49

CVEvents

Configure an event to manitor for the CV instance

See Event Logging on page 49

Linked Libraries

Configure device libraries needed for your project

See Device Object [Cfg_HasDvcObj] on page 51
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Notes:
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Process Proportional + Integral + Derivative
(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

368

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

& <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 reutine 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

PPD
B XCT40 -
- XT740 . Bank 7. Executed Enableh Ve
XT740_np_PV - Inp_P\Data vl — 9F2 Inp_OwnerCmd ValSPD
Inp_SmartDveSts val InpRy — Inp_PV val_Cvset [
. Inp_SmertDveDiagAvaizble ValRoC 3 * hp_CascSP [+ np_CascSP Val_CVOut (3 XC740_CV_Out
XTT40_hp_PV_ModFt Inp_ModFaul Val_Dev ;; ) Inp_InnerAvaiiable Out_Reset ” I
XT740_hp_PV_ChFit Inp_ChanFault Val_PVEUMin 1000 XICT40_Intlk_BankSts.Sts_IntkOK ] Inp_intkOK Out_OwnerSts 0
Inp_OutOfSpee Va_PVEUMa XCT40_Intlk_BankSts. Sts_NBIntkOK . Inp_NEIntlkOK S Casc >
N Inp_FuncCheck Out Reset [} XICT40_Intlk_BankSts.Sts_A vailable - Inp_IntlkAvalable Sts_Auto N
XT740_np_PV_Uncertain - Inp_PVUncertain Srcll i XIC740_Intlk_BankSts.Sts_IntkTripinh - Inp_IntiTripinh Sts_BypActive :
Inp_HiHiCate Sts_eMotifyal [ — . Inp_RdyReset StsEm [
Inp_HiGate Sts_Br[3 CVIOFaut = Inp_CVIOFaut Sts_Hand [>
Inp_LoGate Sts_Hiti[5 10F1 Inp_PVSrca S5 005D
Inp_LoLoGate Sts_Hi[5 Inp_PVNotify Sts_Maint [>
Inp_ HRoCGate Sts lo[3 np_Resst Sts_Ovid [}
Inp_HiDevGate St Lolo [ Cig_PVEUMR Sts Ext [}
Inp_LoDevGate Sts_HRoC Cig_PVEUMax Sts_Prog ;
Inp_OoRGate Sts_HiDev N Cfg_CVvPwrlp Sts_Oper N
Inp_Reset Sts_L oDev : PSet_Ratio Sts_ProgOperLock N
Cg_inpRawilin St _Fail [ PSet_5P
Cfg_inpRawhlax BusObj 0
Cia_PVEUMR
Cig_PVEUMax
BusObj 0

PAl Input References

See CS_PAI Sheet on 148 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
Sre 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
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370

PPID Input References

Parameter

Description

XIC740_Intlk_BankSts.Sts_IntlkOK

Interlock bank status 1= 0K to run 0 = Stop

XIC740_Intlk_BankSts.Sts_NBIntlk0K

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

Input connection from 10 Faults sheet

Control Variable output Loop CV after clamping and ramping (CVEU)

CVIOFault

PPID Output References
Parameter Description
XIC740_0ut_CV

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_RATIO HART Sheet

PPD
Pl XES40
0 500
w0 XT540 oo Bank_7_Executed Enableh Val PV o
XTS40_hp_PV Inp_PVData val 9F2 Inp_OvwmerCmd ValSP
XT540_Drc_Ss_sHARDiagCodel ! Inp_SmarDvests vaLpe 2 Inp_PY valcvset )
XT540_Dve._Sts DiagnosticActive 0 Inp_SmarDveDiaghvalable vaLroc [ ° np_Cascsp_namt Inp_CascSP val_cvout - XIC540_CV_Out
XT540_hp_PV_WModFit E inp_ModFaut Val_Dev zg ; Inp_innerAvaiable Ouf_Reset ;&GM
XT540_hp_PV_ChFE 5 Inp_ChanF autt NaLPVEUMIn [ XICS40_intlk_Banksts. Sts_ntkOK ; Inp_InthOiK Out_ Ownersts "
XT540_Dve_Sts_CurrertSaturated Inp_0utOfSpec Val_PVEUMa: XIE540_intlk_BankSts Sts_NBIntkOK Inp_NBIntkOK Sts_Casc
KT540_Dve-Bs_CurrentFied 0 Inp_FuncCheck Out Reset 5 XIC540_Intk_BankSts. Sts_Available ! Inp,_intlkavalzble Ss_futo 2
XTS40_NeDPV_Uncertain t Inp_PVUncertain s XC540_Intlk_BankSts.Sts_IntiTriinh ’ Inp_IntikTripinh Sis_Bypacive o
Inp_HitiGate Sis_eMotifyAll E . Inp_RayReset sts_Em E
-~ Inp_HiGate Sts B[ CVIOFaut Inp_CVIOFault Sts_Hand )
Inp_LoGate Sts_HiHi 10F1 Inp_PVSrcQ Sis_0oS
XT540_Dve ) Inp_LoloGate Sis_Hi o Inp_PWNotify Sts_Maint v
Val_HARTPY f'c Inp_HiRoCGate Sts Lo | Inp_Reset S o ) |
Val_HARTSV iz Inp_HiDevGate Sts_LoLo E Sts_Ext E
AVS inp_LoDeviate Sts HRoC 5 Ss Rog o |
Val HARTQV Inp_OoRGate Sts_HiDev Cig_CVPwrlp Sts_Oper
Val_HARTLoopCurrent ?c inp_Reset Sts LoDor 5 PSet_Ratio Sts._ProgOperLock > °
Val_inpRavidinFromHART :“ Cfg_inpRawdtin Ste_Fail[ PSef_SP
Val_inpRawMaxFromHART ;E’:D Ciy_InpRawilax BusObj 0
Vol PYEUMINFrOmHART |- Cfg_PVEUMD
Val PVEUMa:FromHART Cig_PVEUMax
S&_eHARTDigCode 1 ; BusObj T
Sts_Currentsaturated
Sks_CurrenfFixed E
Sts_Dia gnosticActive [ XT540_Dvc_Sis._eHARTDiagCode1
sreab XT540_Dve_Ste_CErrentSaturated
Ref HARTData  HARTDevics_| PxDevice PSR e e
XT540_Dve_Sts_DiagnosticAdive
Ref_DigTanle  _HART7_DisgTable_Generic o2
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 149.
»  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 61.
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CS_PPID_RATIO_EtherNetIP

Sheet

raP_Dvc_EH_Promass100_FW3

XT640_FT
Enableout [
Ref_inp XTE40_Promass_1004cH
Ref_Out XTB40_Promass_100A:01
Ref_Cfg XT640_Promess_1004:C

Ref_MeterData XTE40_\eterData

raP_Dvc_EH_Heartbeat
XT840_Dve._Heartbest

XTB40_Dvc_HB_SendMsG.
XTB40_Dve_HB_SendData
XT640_Dvc_HB_ReadlSG.
XTB40_Dve_HB_ReadData
Ref_HeartbeatSea _EH_Dvc_HBSeq Promass100

Inp_inhibitSeq Val_SeqStep
Inp_IOFaut Val VerifyPrograss
Cfg_AccessCode Val_ReportiD

372

raP_Dve_EH_Flowmeter

KT840_Dve

Enablein

Ref_MeterData XT840_WeterData

Ref_EUTable _EP_EUTable_EH

Ref_DiagTable _EP_DiagTable_Promass100

Inp_Hearibeatlert al_Tot1
Val_Tot2
Val_Tot3

Val_MassFlow
Wal_VoFlow
Val_CorrvoiFiow
Val Density
Wal_Refensity
Val_Terp
Val_cond
Sts_eDiagCode
Sts_Heartbeatalert
Sts_IOFautt

o
0
o
240000_00¢

Sts_DiagFail
Sts_DiagOutOrSpec
gFuncCheck
agMantReqa

0
o
0
0
o
0
o
o
0
o
0

Bank_7_Executed

9-F2

Inp_CascSP_HART

XICE40_Intlh_BankSts. Sts_In kO

XIC840_inthk_BankSte. Sts_NBINtKOK
XICE40_intlk_BankSts.Sts_Available

XICB40_intlk_Banksts. Sts_IntkTripinh

CVIOFault

mal
XT840

Inp_PuData va

Inp_ModFault ValInpPV

Inp_ChanFault RoC
Inp_OutOfSpec Val_Dev
Inp_FuncCheck  Val_PVEUMI
Inp_MaintReqd  Val_PVEUMax
Inp_HHIGate Out_Reset
Inp_HiGate SrcQ
Inp_LoGate Sts_eNotifyAll
Inp_LoLoGate

Inp_HRoCGate:
Inp_HDevGate
Ing_LoDevGate
Inp_OcRGate

cfg_pv
Cfg_PVEUMax
BusObj 0

)
xcB40
Enableln
Inp_OwnerCmd
Inp_pv
Inp_CascSP
Inp_innerAvailable
Inp_IntkOK
Inp_NBIntikOK
np_
Inp_IntKTripinh
Inp_RayResst
Inp_CVIOFautt
Inp_PVSrcQ
Inp_F\Notify
Inp_Reset
Cfg_PVEUMin

kAvailable

Sts_ProgOperLock

0

XIC540_CV_Out

BypActive.

o o

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 151.

o 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 85.
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CS_PPID_RATIO_EtherNetIP
_NoHB Sheet

Bank_7_Executed
9-F2

00
Inp_CascSP_HART
1
XIC641_intlk_BankSts. Sts_intkOK ,
XICB41_intk_BankSts. Sts_NBIntkOK :
XI0841_Irtlk_BankSts.Sts_A aiable 5
XICE41_intk_BarkSts. Sts_IntkTripinh
CvioFaut
10F1
raP_Dvc_EH_Promass100_FW roP_Dve_EH_Flowmeter B PPD
XTB41_FT XTB41_Dve XT841 Xic8a1
1 00 500
EncbleOut Enablch Inp_PVData o Enablein L
Ref_inp XTB41_Promass_100AH Ref_WeterData XT641_terData Inp_ModFauit oo Inp_OwnerC Lsep o
Ref_Out XT641_Promass_1004:01 Ref_EUTable _EP_EUTable EH Inp_ChanFault s inp_P, raLovsetp
Ref_Cfg XTB41_Fromass_100A:C Ref DiogTable  _EP DiagTable_Promass100| Ip_OutOfSpec o Inp_CascSP Val_evout - XICB41_CV_Out
Ref_MeerDala XT541_NeterData Inp_HeartbeatAlert /ol Tot1 wos Inp_imerAvailoble ~
Inp_InkOK N
0 0
N InB_NBINthOK .
; Inp_InthAvailable .
ste_eotiryan [ Inp_IntiKTripinh 5
ssEn Inp_RayReset .
X [ Inp_CVIOFault
0.0 0 0
al_RefDensity [ . Inp_PV/Srea .
= Inp_P/Mot
X 0 " & 0
Inp_Reset
0 0 0
. . Cfg_PVEUMin .
Sts Hearbeatalert 5| Cfg_inpRawin o Cfg_PVEUMax .
S_I0Faul > Clo_inpRawiiax  Sts_LoDev [ Cfg_CvPwrup sis_Oper 0
sts. DiagFai 5 Cfg_PVEUMn Ss_Fal PSet Ratio Sts_ProgOper ock
St=_Diagoutofspec 5 Cfg_PVEUMax PSet P
St DagFuncCheck P BusOb q BusObi o

Sts_DiaghiaintReqd

The CS_PPID_RATIO EtherNetIP 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 153.
« 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 85.
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CS_PPID_RATIO_FF

KTe40_FF_Lnk:1 ConnectionFauted

raP_Dvc_AP_FFLink
XT840_Dvc

Inp_P\/Data FF Link_XT8410_Inp_PVData

Inp_PWStatusData FFLnk_XT240 Inp_PvStatusData
FFLink_XT840_inp_LiveData

Val_Pv

Inp_LiveData

LowLimted

Sts_PWConstant

374

Bank_7_Executed

o-F2

Inp_CascSP_HART

XICB40_intlk_BankSts. Sts_ntkOK

XICB40_intlk_BankSts. Sts. NBIntkOK
XICB40_Intlk_BankSts.Sts_a vailable
XICB40_Intlk_BankSts.Sts_IntikTripinn

CVIOFauit

m 10-F1
KT240
Inp_PVData Val 0o
Inp_ModFauit Wal_InpPV oo
Inp_ChanFault Val_RoC EE
Inp_PWUncertain Val Dev >
Inp_HHiGate Val_PVEUMIn
Inp_Hi3 ate Val_PVEUMax 1080
Inp_LoGate Out_Reset E
Inp_LoloGate SrcQ :
Inp_HRoCGate Sts_eNaotifyAll o
Inp_HDevGate Sts_Em
Inp_LoDevGate Sts_HiHi ¢
Inp_OoRGate Sts_Hi v
Inp_Reset Sis_Lo E
Cfg_InpRawMin Sts Lolo o
Cfg_InpRawMax Sts_HiRoC
Cfg_PYEUMin Sts_HiDev v
Cfg_PvEUMax Sts_LoDev v

Sts_Fail ¢
BusObj 0

oo

o|lalala

PPD

XICB40

Enablehn
Inp_OwnerCmd
Inp_PV
Inp_CascSP
Inp_InnerAvailable
Inp_IntlkQH
Inp_NBIntkOK
Inp_Intlk&vaiable
Inp_IntIkTripinh
Inp_RdyReset
Inp_CV10OF ault
Inp_PVSrcQ
Inp_PWMotify
Inp_Reset
Cfy_PVEUMIR
Cfy_PVEUMax
Cfg_CVPwrlp
PSet_Ratio
PSet_SP

BusObj

Val PV
Val_SP

Val_CVSet
“Wal_CWOut
Out_Reset
Out_OwnerSts
Sts_Casc
Sis_Auto
Sts_BypActve

Stz Err

Sts_Hand

Ste_0oS

Sts_Maint
Sts_Ovrd

Sts Ext

Sts_Prog
Sis_Oper
Sts_ProgOperLock

o

50.0
o0
0.0
0.0

o
56890848

o

o

o

o

o

o

o

o

o

o

1

o

XICB40_CV_Out

The CS_PPID_RATIO_FF sheet operates the same as the CS_PPID_RATIO sheet but relies on

FOUNDATION Fieldbus input data.

For information on Foundation Fieldbus device outputs to PAl inputs, see CS_PAI_FF

Sheet on page 155.

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 99.
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CS_PPID_RATIO_PA

XT940_P4_Link:1.ConnectionFaulted

raP_Dvc_aAP_PALink

XT940_Dve
Inp_PvData PALink_XT940_Inp_F\Data
Inp_PvStatusData  PALink_XT940_inp_PVStatusData
Inp_LiveData PALink_XT940_Inp_LiveData
Wal PV
Sts_PVBad
Sts_PwUncertain

Sts_PWGoo

Sts. PVNotLimited
Sts_PVLowLimted
Sts_PHighLimited

Sts_PWConstant

Bank_7_Executed
9-F2

Inp_CascSP_HART

XCS40_Inthk_BankSts. Sts_intkOK

XICS40_intk_BankSts. Sts_NBIntkOK
XICS40_Intlk_BankSts.Sts_Aailable

XIC940_intk_BankSts. Sts_in tkTripinh

olalala

CVIOFaut
10F1

Ral
XT840
Inp_PVData
Inp_ModFault
Inp_ChanFautt
Inp_PVUncertain

Wal
Val InpPv
Wal_RoC

Wal_Dev

Inp_HHiGate Val_PVEUMR
Inp_HiG ate Val_PVEUMax [
Inp_LoGate Out_Reset [+ _
Inp_LoLoGate Srea |+
Inp_HRoCGste  Sts_eNatifyall [
Inp_HDevGate Sts_Em E
Inp_LuDevGate Ste_Hii >
Inp_OoRGate Sts_Hi
Inp_Reset sts o[ ©
Cfg_InpRawMin Sts_Lolo o
Clg_inpRawMax  Sts_HiReC E
Cfa_PVEUMIn Sts_HiDev [
Cfa_PVEUMax Sts_LoDev
Sts_Fail o
BusObj o

PPD
XIC240

Ensblein
Inp_OwnerCmd
Inp_PV
Inp_CascSP
Inp_innerAvailable
Inp_ntlkoK
Inp_NBIntlkOK
Inp_intlkawailsble
Inp_IntikTripinh
Inp_RdyReset
Inp_CVICFauk
Inp_PVSrcQ
Inp_PVNotify
Inp_Reset

Cfg PVEIMin
Cfg PV EIMax

Cfg CVPwrlp
PSet_Ratio
PSet_SP

BusObj

0.0
al PV
0.0
al_SP
- 0o
‘al_CW'Set
0o

Sts_OoS
Sts_Maint
Sts_Owrd

Sts_Ext

Sts_Prog
Sts_Oper
Sts_ProgOperLock

o

The CS_PPID_RATIO_PA sheet operates the same as the CS_PPID_RATIO sheet but relies on

Profibus PA input data.

XIC940_CV_Out

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

page 156.

+  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 99.
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10 Faults Sheet

ACM Considerations for
PPID with Ratio Control

376

XICT40_CV_Out_ChFt
XCT40_CV_Out_ ModFt

=~ P OVIOFaut

Fault Input References

Parameter

Description

XICxxx_0ut_CV_ChFIt

Channel fault
1=1/0 channel fault or failure
0= 0K Source: PAl instruction

XICxxx_0ut_CV_ModFlt

Module fault
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 21.

Configure these parameters first because they affect the visibility of the remaining
parameters in the PPID object.

«  Specify the type of analog input via the PAI_Type parameter
« If you use a specific 1/0 signal type, select the type for the 10_Signal_Type parameter
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ACM_Based Parameters for a PPID Instance with Ratio Control

Parameter |Visib|e When | Details
00 - Selection
Select the PAl type:
PAI(Single_channel),
PAI_Type always PAID(Dual_channel),
PAIM(Multi_channel), or
External PAI(Single_channel)
_ Set to use the bus for ownership and
Use_00AP ngsa_r?]gltxgr—)ﬁue (controller arbitration.
p See Process Controller on page 36
01- Options

Cfg_UseHARTDigitalData

10_Signal_Type=HART

Set to use HART Digital Data for the PV, SV, TV,
and FV values

Cfg_UseHARTScaling

10_Signal _Type=HART

Set to connect HART scaling from PAH
instruction

Hart_Type

10_Signal_Type=HART

Select the HART type (Generic, Hartb, Hart6, or
Hart7) and the associated diagnostic table

Ref_HartDevice

10_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Link to the HART device object.
See (RA-LIB) Process > HART_Mapping > HART
1/0 Card Mapping

Cfg_HaslntlkObj

always

Set to create an instance of the PINTLK
instruction

UseResetWireConnectors

Cfg_HaslIntlkObj=True

Set to connect the Out_Reset of the device to
the Inp_Reset of the associated interlock

Bus_Instance

Has_00AP=True (controller
parameter)
Use_00AP=True

Link to a bus array instance. This should be
unique for each device

03.00 - 10 Configuration

Assign a compatible 1/0 point to all applicable parameters in this section. The I/0 connections depend on the 1/0

signal type.

PAI_RefTag always Link to the analog input reference

PAID_RefTa PAI_Type=PAI(Dual_channel) Link to the analog input (dual channel)
- 9 -1yp - reference

PAIM_RefTag PALType=PAIM(Multi_channel) | Link t0 the analog input (multi channel)

reference

Wild_Variable_PV

always

Link to tag that will be connected to the
Inp_CascSP parameter of the PPID

PAI_RefTag is linked to an analog

Inp_PV input reference Link to the PV input reference
PAI_Type=PAI(Single_channel)
CV_Out always Link to the CV output reference

03.00 - 10 Configuration

Ref_EtherNetIPModule

10_Signal_Type=EH_EthernetIP

Link to the E+H EtherNet/IP device object.
See (RA-LIB) Process > Module >
Endress+Hauser for available objects

Ref_FF_Module

[0_Signal_Type=FF

Link to the FOUNDATION Fieldbus device
object.

See (RA-LIB) Process > Module > Foundation
Fieldbus for available objects

Ref_PA_Module

[0_Signal_Type=PA

Link to the Profibus PA device object.
See (RA-LIB) Process > Module > Profibus PA
for available objects

03.01 - Ref PAI Alarm Configuration

PAI_RefTag is linked to an analog

Ref_HiHiGate input reference Link to the gate reference
PAI_Type=PAI(Single_channel)
PAI_RefTag is linked to an analog

Ref_HiGate input reference Link to the gate reference

PAI_Type=PAI(Single_channel)
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378

Parameter Visible When Details
PAI_RefTag is linked to an analog
Ref_LoGate input reference Link to the gate reference

PAI_Type=PAI(Single_channel)

Ref_LoLoGate

PAI_RefTag is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_HiRoCGate

PAI_RefTag is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_HiDevGate

PAI_RefTag is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_LoDevGate

PAI_RefTag is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_OoRGate

PAI_RefTag is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

04 - Alarm Configuration

Cfg_HasHiHiDevAlm

always

If Cfg_HasHiHiDevAim=True, ACM displays
section 4.02 - Hi Hi Dev Alarm with additional
parameters

Cfg_HasHiDevAlm

always

If Cfg_HasHiDevAlm=True, ACM displays
section 4.03 - Hi Dev Alarm with additional
parameters

Cfg_HasLoDevAlm

always

If Cfg_HasLoDevAlm=True, ACM displays
section 4.04 - Lo Dev Alarm with additional
parameters

Cfg_HasLoLoDevAim

always

If Cfg_HasLoLoDevAim=True, ACM displays
section 4.05- Lo Lo Dev Alarm with additional
parameters

Cfg_HasIntlkTripAlm

always

If Cfg_HasIntlkTripAlm=True, ACM displays
section 4.06 - Interlock Trip Alarm with
additional parameters

Cfg_HasFailAlm

always

If Cfg_HasFailAlm=True, ACM displays section
4.01- Input Failure Alarm with additional
parameters

Additional Sub-Objects for a PPID with Ratio Control Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description

Configure interlocks for the control strategy
Interlocks See Interlocks on page 49
Events Configure an event to monitor for the control strategy

See Event Logging on page 49
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Notes:
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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 &lﬁ cv m

X Field Measurement 12y ﬂ @
e

v

e

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
Fx) [
N ————
PV-311A

» 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-
31B) s 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 4 CS_PPID_SPLITRANGE
< Parameters and Local Tags
CS_PPID_SPLITRANGE ISR
o0 XC780A
8o XC7808
fo XI1C780

4 L C5_PPID_SPLITRANGE_HART
<@ Parameters and Local Tags
@ MainRoutine

CS_PPID_SPLITRANGE_HART Interlocks

fn XC580A

B XC5808

0 XIC580

4 L CS_PPID_SPLITRANGE_EtherNetIP
< Parameters and Local Tags
MainRoutine

CS_PPID_SPLITRANGE_EtherNetIP Interlocks

fn XC680A

& XC6808B

2 XIC680

4 L CS_PPID_SPLITRANGE_FF
<@ Parameters and Local Tags
MainRoutine

CS_PPID_SPLITRANGE_FF FFLinkMap

Interlocks

I XC8B0A

I XC880B

fo X1C880

4 L CS5_PPID_SPLITRANGE_PA
<@ Parameters and Local Tags
o MainRoutine

CS_PPID_SPLITRANGE_PA Interlocks

PALInkMap

80 XC980A

B XC980B

2 X1C980

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 PF0
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

Output

There are two routines; each routine contains these sheets:

Sheet Description
Process High or Low Selector instruction
« XC780A and XC780B analog

CS_PAD « XC580A and XC580B HART

+ XC680A and XC680B EtherNet/IP™
- XC880A and XC880B FOUNDATION Fieldbus
- XC980A and XCI80B 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 manitors 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

170 fault.

CS_PAO Sheet

Bank_7_Executed

9-F2

XCT804A_np_PosFdbk

XCT204_Intk_BankSts.Ste_IntlkOK
XCT204_Intlk_BankSts.Sts_NBIntIkOK
XCT780A_Intlk_BankSts.Sts_Available
XCT204_Intlk_BankSts. Stz [ntKTripinh

I0Fautt

10-G3

XCTE0A_Intlk_BankSts.Sts_RdyReset

FOTrE0.0ut_CW1

=
=

do|=|=|=

=

=
=

Input References to PAO

RAO

KCT20A

Enablen
Inp_OwnerCmd
Inp_OpenedFdbkData
Inp_ClosedFdbkData
Inp_PosFdbk
Inp_HandFdbk
Inp_IntlkOk
Inp_NBintkOK
Inp_Intlk&vaiable
Inp_IntlkTripinh
Inp_IOFault
Inp_DeviceFault
Inp_RdyReset
Inp_Reset

PSet_CW
PSet_Owwner

BusObj

See the CS_PAQ Sheet on page 180 for details.

Out_CWData
Out_CVOpenData
Out_CWCloseData

Out_Reset
\al_Pos

Wal CWSet

Val Cvout
Out_OwnerSts
Sts_Awvailable
Stz Bypactive
Sts_Err

Stz Hand
Sk_0oS

Stz Maint
Sk_Owrd

Sts Ext
Stz_Prog
Ste_Oper
Sts_ProgOperLock

0

= e ol
=

=]

oo o

e - - - - - =]

= = =

=

3
vl
T
=]
7l

&

XCTB0A_Out_CV

Substitute:

Input FirSt)I(g?:]?Te of Secon%?gllince of XC100 =
Analog XC780A XC780B FOT780
HART XC580A XC5808 FOT580
EtherNet/IP XC680A XC680B FOT680
FOUNDATION Fieldbus XC8BOA XC8808B FOT880
Profibus PA XC380A XC980B FOT980
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ROUTINE: Process Analog
Input to Process PID with

Fanout

XT780_hp_PV

XT780_inp_PV_ModFit
XTT80_hp_PV_ChFHt

XT780_np_PV_Uncertain

384

PAl

XT780
Inp_PVData

Inp_SmartDvcSts
Inp_SmartDvcDiagAvaiable

Inp_ModFaut
Inp_ChanFautt
Inp_OwtOfSpec
Inp_FuncCheck
Inp_P\VUncertain
Inp_HiHiGate
Inp_HiGate
Inp_LoGate
Inp_LoloGate
Inp_HiRoCGate
Inp_HiDevGate
Inp_LoDevGate
Inp_OoRGate
Inp_Reset
Cfg_lnpRawiin
Cfg_InpRawax
Cfg_PVEUMRn
Cfg_PVEUMax
BusObj

There are two routines (One without HART and another with HART); each routine contains these

sheets.
Sheet Description
Process PID instruction
« XIC780 analog
« XIC580 HART
CSPPID . XIC680 EtherNet/IP
« XIC880 FOUNDATION Fieldbus
« XIC980 Profibus PA
PFO Process fan out

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 which 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

PPD
X780
oo Bank_T_Executed - Enablen Val PV ? :
wal — 10-F2 Inp_OwnerCmd Val SP o
val InpPv [ Inp_PV Val CvsetD
“al_RoC : : Qut_CVinttialization\al L Inp_CascSP Wal_CW0ut ﬂ . Val_ CWOut
Val Dev ) Cut_CHnifializeReq Inp_CWTrack Val_CVOutPercent |- 202
\al_PVEUMin ;g: 2.H3 —I>‘°_f Inp_innerAvailable Out_Reset ‘E e
Val PVEUMa D— XIC780_Intlk_BankSts.Sts_In1kOK Inp_IntkQK Out_OwnerSts
Out Resat : XICT20_Intlk_BankSts.Sts_MBIntlkOK ! Inp_NBintlkOK Stz Casc
Src : XICTE0_lntlk_BankSts. Sts_A vailable 1 Inp_Intlk&vaiable Sts_Auto
Sts_eNotifyall = XIC780_Intlk_BankSts. Sts_IntikTripinh - Inp_IntikTripinh Sts_BypActive Bypactve
St Err Inp_RdyReset St Err 3L4 4C4
Sts_HHi CVIOFautt Inp_CVIOFault Sts_Hand
Sts_Hi 11562 Inp_PVSrcQ Sts_0oS
Sts_lo Inp_P\Notify Sts_Maint L4 10L4
Sts_Lolo Inp_Resst Sts_Ovrd
Sts HiRoC Cig_PVEUMN St Ext
Sts_HiDev Cfg_PVEUMax Sts_Prog
Sts_LoDev PSet_SP Sts_Oper
Sts_Fail Sts_ProgOperLock
BusObj 0
0
PAl Input References

See CS_PAI Sheet on page 148 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_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
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

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

Input References to PPID

Parameter Description

Initialization value to PPID
Source: PFO instruction

Initialization request to PPID
Source: PFO instruction

Qut_CVInitializationVal

Out_CVinitializeReq

XIC780_Intlk_BankSts.Sts_IntlkOK 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

. Interlock bank status,
XIC780_Intlk_Banksts.Sts_IntlkTripinh 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 5P Valid any float.

PPID Output References

Parameter Description
Control Variable output

Val_CVOut Loop CV after clamping and ramping (CVEU)
Destination: PFQ instruction

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 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.
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XTS80_hp_Pv
XT580_Dve_Sts_eHARTDiagCode1
XT580_Dvc_SteMiagnosficActive
XT58Eshp_PV_ModFit
XTE80_hp_PV_CHFtt
XT580_Dve_Sts_CumentSaturated
XT580_Dvc_Sts_CurrentFixed
XT580_REPY_Uncertain

PAH

XT80_Dve
Val_HARTRY
Val_HARTSV
Val_HARTTV
Val HARTQY

Val_HARTLoopCurrent

Wal InpRawMinFromHART
Val_InpRawMaxFromHART
Val_PVEUMInFromHART
Val_PVEUMax FromHART
Ste_eHARTDiagCode!
Sts_CurrentSaturated
Sts_CurrentFixed
Sts_DiamosticActive

Sred

Ref_HARTData HARTDevice_|_PAxDevice

Ref DiadTable  _HART7_DiagTable_Generic

Ref_UnitsTable _HART_EUTable_Genenc

386

CS_PPID HART Sheet

PAl

XTS80

Inp_P\Data Val
Inp_SmartDvcSts Val_InpPV
Inp_SmartDvcDiaghvaiable Val_RoC
Inp_ModFaut Val_Dev
Inp_ChanFautt Val_PVEUMin
Inp_OutOfSpec Val_PVEUMax
Inp_FuncCheck Out Reset
Inp_PVUncertain Srcl
Inp_HiHiGate Ste_ehofifyAl
Inp_HiG: Sts_Er
Inp_LoGate Sts_HiHi
Inp_LoLoGate Sts_Hi
Inp_HiRoCGate Sts_Lo
Inp_HiDevGate Sis_Lolo
Inp_LoDevGate Stz HiRoC
Inp_OoRGate Sts HiDev
Inp_Reset Sts_LoDev
Cfg_InpRawMin Sts_Fail
Cfg_InpRawhax

Cfg_PVEUMR

Cfg_PVEUNE

BusObj 0

XT530_Dvc_Ss_eHARDiagCode!

XT580_Dve_Sts-TarrentSaturated

XT580_Dve_Sts_TarrentFixed

XT580_Dvc_Sts_DiagnosticActive
1-02

00
0.0
00
0.0
0.0

Bank_7_Executed
10F2

Out_CVinitializatiorVal
Out_CHnifializeReq
2-H3
XIC580_ntlk_BankSts.Sts_In{kOK
XIC580_intlk_BankSts.Sts_NBIntkOK
XIC580_Intlk_BankSts.Sts_Avalable
XIE580_intk_BankSts.Sts_IntkTrpinh

CVIOFault

162

PPD

Xcse0

Enablen
Inp_OwnerCmd
Inp_PV
Inp_CascSP
Inp_CVTrack
Inp_InnerAvaiable
Inp_IntlkOK
Inp_NBintlkOK
Inp_IntlkAvaiable
Inp_IntlkTriplnh
Inp_RdyReset
Inp_CVIOFault
Inp_PVSrcQ
Inp_PWMotify
Inp_Reset
Cfg_PVEUMR
Cfg_PVEUMax
PSet 5P

BusObj

Val PV

Val 5P

Val CVSet
Va_Cvout
Val_CVOutPercent
Out_Reset
Out_Ownersts
Sts_Casc
Sts_Auto
Ste_BypActve
Sts_Err

Sts_Hand

Sts_0oS
Sts_Maint
Sts_Ovrd

Sts_Ext

Sts_Prog
Sts_Oper
Sts_ProgOperLock
0

Val_CvOut

202

9L410L4

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 149.
»  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 61.
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raP_Dvec_EH_Promass100_FW3

XTes0_FT
EneticOut [+
RefInp XT680_Romass_1004:11
RelOut XTE80_Pomass_1004:01
Ref_Cfg XT680_Romass_1004:C
Ref MekrData XT680_MeterData
raP_Dvc_EH_Heartbeat
XT680_Dve_Heartbeat
Ref_SendMSG XTE80_Dve_HB_SendMSG.
Ref_SendData XT680_Dve_HB_SendData
Ref_ReadlSG XT680_Ivc_HB_ReadMSG.
Ref_ReadData XT680_Dvc_HB_ReadData
Ref_HeartbeatSeq _EH_Dve_HBSeq Promass100
Inp_InhibtSeq Val SecStep
Inp_IOFautt VaL\VerifyProgress
Cfo_AccessCode Val ReportiD

Val_bSWOptons

Val_Fiwerson

nabled

CS_PPID_EtherNetIP Sheet

raP_Dvc_EH_Flowmeter

XT680_Dve
Enablein

Ref leerData XT680_ieterData

Ref EUTable _EP_EUTable_EH
RefDiaglasie  _EP Diaglable Promsssioe|
Inp._Heartbeatalert Vol Tott [

Val Wo

Val_CorivolFbw

Wal Density
Val_RefDensity
Val_Temp

Val_Cond
Sts_eDiagCode
Ste_HeartbeatAlert
Sts_IOFauk
Sts_DiagFail
Sts_Dia gOutOSpec
Sts_DmgFuncCheck
Sts_Dia gMaintReqd

o
0
0

24£0000_0000_0000_0000

o
0
0
0
o
o
0
0
o
o
0

Bank_7_Executed
10F2
Out_CVintializationval e
Out_CVintiaizeReq
2-H3

XIC580_intk_Banksts. Sts_n thOK

XI0880_Intlk_Banksts. Sts_NSIntikoK
XICE80_Intlk_Banksts.Sts_Available

XI0B80_Intlk_BankSts Sts_InticTripinh

cvioFaut
-G

Pl
XT680

00
Inp_PyData val

0o
Inp_NodFautt VaLingPv [
Inp_ChanFautt VaLRoC 7
Inp_OutOfSpec VelLDev [

Inp_FuncCheck  Val PVEUMIn

1000
e baintfead Vel PVEUMac P
Inp_HiHiGate Out Reset [>
Inp_tiGate Srel :
np_L Sts_etiotityal >
Inp_LoLoGate st
Inp_HRoCGate Ste_pi o
Inp_HiDevGate smHIE
Inp_LoDevGate St Lo |
Inp_OoRGate Sk Lolo >
Sts. HiRoC
o
Sts_HiDev
]
Sts Lober 2
Cig_PVEUMin Sts_Fail
Cig_PVEUMax
BusObj 0

D
XICB80

Enableln
Inp_Owmnercmad
Inp_PV/
Inp_CascsP
Inp_CVTrack
Inp_innerAvailable
Inp_IntkOK
Inp_NBINtIKOK.
Inp._IntkAvailable
Inp_IntikTripinh
Inp_RdyReset
Inp_CVICFault
Inp_PVSreQ
In_PANotify
Inp_Reset
Cfg_PVEUMin
Cfa_PVEUMaX
PSat_SP

BusObj

Val PV
Val_sP

val_Cvset
val_cvout
Val_CVOutPercant
Out_Reset

Out_OwnerSts

Sts_Hand
Sts_0os
Sts_Maint
Sts_Ovrd
_Ext
Sts_Prog
Sts_Oper
Sts_ProgOperLock
o

250
150
500
500
500
0
568550848
o

val_cvout

202

BypAciive

9G4 10C4

The CS_PPID_EtherNetIP 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

heet on

« Substitute XIC680 for the PV data instance of XT101

151.

» Substitute XT680 for the remaining instances of XT101

For more information, see EtherNet/IP Integration on page 85.
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CS_PPID_FF Sheet
0
Bank_7_Executed
102
Out_CVinitialzation\al 510 4
Dut_wzltj:uzeﬂeq 'D"_j
XE380_intlk_BankSts Sts_IntlkOK !
XICBE0_Intlk_BankSts. Sts_NBINtkOK !
XICBBO_Intlk_BankSts. Sts_ A vailable ;
XC820_Intk_Banksts.Sts_IntkTripinh
0 2? FPD
XT880_FF_LnkH ConnectionFauttzd CVIOFaut
Pal 1-G2 ACss0 5
XTaen Enablein Val PV ‘i'c
Inp_PVData val[>22 Inp_OwinerCmd va_se|> %
0.0 50.0
5 Inp_ModFautt Val_lnpPVv Inp_PV “al_CVSet
raP_Dve AP_FFLink 0.0 50.0
Inp_ChanFaut Val_RoC Inp_CascSP Val_CWOut - Val_ CWOut
XTe80_Dve Inp_PV/Uncertain ValDev |3 Inp_CWTrack Val CVOutPercert |3 S 202
Inp_P¥Data FFLink_XTB30_Inp_PvData Inp_HiHiGate Val_PVEUMin f'ncm Inp_InnerAvaiable Out_Reset ECFSESDS—‘S
Inp_PVStatusData FFLink_XT880_Inp_PVStatusData Inp_HiGde Val_PVEUMax Inp_IntkOK Out_OwnerSts
Inp_LiveData FF Link_XT830_Inp_LiveData Inp_LoGate Out_Reset E Inp_NBintlkOK Sts_Casc ‘
\al_Pv Lo Inp_LoLoGate SrcQ - Inp_IntkAvail able Sts_Auto v
Sts_PvBad 2 Inp_HiRoCGatz Sts_eNotifyal E Inp_IntkTripinh Sts_BypAdive E BypActive
Sts_PVUncertan 5 Inp_HiDevGak Sts_Err o Inp_RdyReset Sts Err o L4 4Ce
Sts_PVGood 5 Inp_LoDevGate Sts_HiHi o Inp_CVIOFault Sts_Hand 5 5L£4 6-C4
Sts_PVGood Cascade Inp_OoRGate Sts_Hi Inp_PVSrcQ Sts_0oS 7L4 8C4
Sts_PWNotLimited o Inp_Reset Sts Lo ¢ Inp_P\Notify Sts_Maint 0 L4 104
Sts_PVLowLimited o Cfg_InpRawMin Sts_Lolo 0 Inp_Reset Sts_Ovrd 0
Sts_PVHighLimited 2 Cfg InpRawMax  Sts_HRoC E Cfg_PVEUMn Sts_Ext E
Sts_PVConstant Cfg_PVEIMin Sts_HiDev 0 Cfg_PVEUMax Sts_Prog 1
Cfg PVEIMax Sts_LoDev PSet_SP Sts_Oper
Sts_Fail 0 Sts_ProgOperLock 0
BusObj 0 BusObj 1]
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 155.
»  Substitute XIC880 for the PV data instance of XT101
«  Substitute XT880 for the remaining instances of XT101
For more information, see EOUNDATION Fiel nd Profibus PA Integration on
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CS_PPID_PA Sheet

Bank_7_Executed ¢
10-F2
0.0
Out_CVinitializationVal =
Qut_CVhitializeReq
2H3 &"—f
XICS80_intlk_BankSts. Sts_intkOK. !
2 XICSB0_ntlk_BankSts Sts_NBintlkOK !
XT980_PA_LinkH ConnectionF autted ! XT%0 0 XC980_Intlk_BankSts. Sts_Avalable ;
Inp_PWData Val XICS80_intlk_BankSts Sts_IntkTripinh
Inp_ModFault Val_inpPV e . FFD
inp_CharFaut valsoc > CVIOFaut 830
raP_Dvc_AP_PALink - 0.0 250
Inp_PWUncertain Val_Dev 00 11-G2 Enablen Val_Pv 150
XT%80_Dve Inp_HitiGate Val_PVEUMin 00 Inp_OwnerCmd Val_SP w0
Inp_PVData PALink_XT980_Inp_PVData Inp_HiGde Val_PVEUMax ) Inp_PV Val_CVSet .
Inp_PVStatusData PALink_XT980_Inp_PVStatusData. Inp_LoGate Out_Reset 5 Inp_CascSP Val_CV0Out 00 Val CVOut
Inp_LiveData PALink_XT980_Inp_LiveData Inp_LoLoGate SrcQ Inp_CVTrack Val_CVQutPercent 202
Val_PV o Inp_HiRoCGate  Sts_eNotifyAll ! Inp_lnnerAvailable Out_Reset !
0 0 SEEI084E
Sts_PvBad 2 Inp_HiDevGate Sts_Err 0 Inp_intkQK Qut_OwnerSts 0
Sts_PVUncertain Inp_LoDevGate Sts_HiHi Inp_NBintlkOK Sts_Casc
Sts_PVGood ! Inp_OoRGate Sts_Hi ! Inp_intlkAvaiable Sts_Auto v
Sts_PVNotLimited ! Inp_Reset Sts_Lo ! Inp_intikTripinh Sts_BypActve !
Sts_PVLowLimited E Cfg_npRawMin Sts_Lolo E Inp_RdyReset Sts_Emr E
Sts_PVHighLimited . Cfg_InpRawMax Sis_HiRoC . Inp_CVIOFauit Sis_Hand )
Sts_PVConstant Cfg_PVEBIMin Sts_HiDev Inp_PVSrcQ Sts_OoS
Cfg_PVEIMax Sts_LoDev ! Inp_P\Notify Sts_Maint !
Sts_Fail v Inp_Reset Sts_Ovrd ¢
BusObi b Ciy_PVEUMR Sts_Ext E
Cfy_PVEUMax Sts_Prog 4
PSet_sP Sts_Oper .

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 156.
+  Substitute XIC980 for the PV data instance of XT101

« Substitute XT980 for the remaining instances of XT101

For more information, see FOUNDATION Fiel nd Profibus PA Integration on
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390

PFO Sheet

Val CVOut
XC5B0A Val CVOut
XCSB0BVal_CVOut

Out_CWinitialzationval
Out_CVintializeReq
XCS80A Sts_Avaiable -D‘V'l, 0
XC5E0B.5ts_Avaiable “D“f
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 Qutput 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 Output References

Parameter

Description

Qut_CVlnitializationVal

Initialization value for PPID

Out_CVinitializeReq

Initialization request for PPID
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XCT80A Sts_IOFaut
XC7804 Sts_DeviceFault

XCT80B.Sts_IOFault
XCT808.Sts_DeviceFaull

SystemSts AlwaysFalse
SystemSts AlwaysFaise

SystemSts AlwaysFaise
SystemSts.AlwaysFaise

SystemStsAlwaysFaise
SystemSts AlwaysFaise

SystemSts AlwaysFaise
System Sts AlwaysFase

System Sts AlwaysFaise
System Sts AlwaysFase

SystemSts AlwaysFaise
System Sts. AlwaysFaise

ACM Considerations for
PPID with Split Range
Control

10 Faults Sheet

=Dy

CVIOF ault

=Dy

=

-y
f

Faults Input References

Parameter

Description

XCxxxA.Sts_|OFault
XCxxxB.Sts_|0Fault

1=10 Fault Status Bad, 0 = 0K

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_IOFault.AlarmElement

XCxxxB.Sts_DeviceFault
XCxxxB.Sts_DeviceFault

1=Device Fault Status Bad, 0=0K

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 21.

Configure the I/0 signal type via the 10_Signal_Type parameter first because the type affects
the visibility of the remaining parameters in the PPID object.
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ACM_Based Parameters for a PPID Instance with Split Range Control

Parameter |Visib|e When | Details
00 - Selection

Set to use the bus for ownership and
Use_00AP Has_00AP=True (controller parameter) |arbitration.

See Process Controller on

Use_Arbitration(

Use_00AP=True

Set to use the Arbitration( instruction for
ownership queuing.

See Process Controller on page 36

01- Options

CV_Selection_Type

always

Select the type of CV output as PAO or PVSD

Cfg_PAOSelection

CV_Selection_Type=PAO

Select the number of PAQ objects (1...8) to
connect.

Cfg-HasIntlkObj

always

Set to create an instance of the PINTLK
instruction

UseResetWireConnectors

Cfg_HasIntlkObj=True

Set to connect the Qut_Reset of the device to
the Inp_Reset of the associated interlock

Bus_Instance

Has_00AP=True (controller parameter)
Use_00AP=True

Link to a bus array instance. This should be
unique for each device

Cfg_UseHARTDigitalData

10_Signal_Type=HART

Set to use HART Digital Data for the PV, SV,
TV, and FV values

Cfg_UseHARTScaling

|0_Signal_Type=HART

Set to connect HART scaling from PAH
instruction

Hart_Type

10_Signal_Type=HART

Select the HART type (Generic, Hart5, Harts,
or Hart7) and the associated diagnostic table

Ref_HartDevice

10_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Link to the HART device object.
See (RA-LIB) Process > HART_Mapping >
HART 1/0 Card Mapping

03.00 - 10 Configuration

Assign a compatible I/0 point to all applicable parameters in this sec

tion. The 1/0 connections depend on the I/0

signal type and the configuration of the controller abject I/0. See 1/0 Mapping on page 38.

PFO_RefTag always Link to the analog fan output reference
Select the PAI type:
PAI(Single_channel),
PAI_Type always PAID(Dual_channel),
PAIM(Multi_channel), or
External PAI(Single_channel)
PAI_Type=PAI(Single_channel) . .
PAI_RefT Link to the anal t ref
erag PAI_Type=ExternalPAl(Single_channel) nitto e analog Imput reterence
_ Link to the analog input (dual channel)
PAID_RefTag PAI_Type=PAI(Dual_channel) reference
N . Link to the analog input (multi channel)
PAIM_RefTag PAI_Type=PAIM(Multi_channel) reference
Inp_PV always Link to the PV input reference
PAI_RefTag s linked to an analog input
Ref_HiHiGate reference Link to the gate reference
PAI_Type=PAl(Single_channel)
PAI_RefTag s linked to an analog input
Ref_HiGate reference Link to the gate reference
PAI_Type=PAI(Single_channel)
PAI_RefTag s linked to an analog input
Ref_LoGate reference Link to the gate reference

PAI_Type=PAI(Single_channel)

Ref_LoLoGate

PAI_RefTag s linked to an analog input
reference
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_HiRoCGate

PAI_RefTag s linked to an analog input
reference

Link to the gate reference

PAI_Type=PAl(Single_channel)
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Parameter

Visible When

Details

Ref_HiDevGate

PAI_RefTag s linked to an analog input
reference
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_LoDevGate

PAI_RefTag s linked to an analog input
reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

PAI_RefTag s linked to an analog input
reference
PAI_Type=PAl(Single_channel)

Link to the gate reference

03.00 - 10 Configuration

Ref_EtherNetlPModule

|0_Signal_Type=EH_EthernetIP

Link to the E+H EtherNet/IP device object.
See (RA-LIB) Process > Module >
Endress+Hauser for available objects

Ref_FF_Module

10_Signal_Type=FF

Link to the FOUNDATION Fieldbus device
object.

See (RA-LIB) Process > Module > Foundation
Fieldbus for available objects

Ref_PA_Module

10_Signal_Type=PA

Link to the Profibus PA device object.
See (RA-LIB) Process > Module > Profibus PA
for available objects

03.0x - 10 Configuration
Wherex=1..8

Inp_PosFdbkx

CV_Selection_Type = PAQ
Cfg_PAOSelection>=x

Link to the input position reference

PAOx_RefTag

CV_Selection_Type = PAQ
Cfg_PAOSelection>=x

Link to the analog output reference

Cfg_HasCVxIntlkObj

CV_Selection_Type = PAQ
Cfg_PAOSelection>=x

Set to create an instance of the PINTLK
instruction

See Interlocks on page 49

Bus_Instance_CVx

CV_Selection_Type = PAO
Has_00AP=True (controller parameter)
Use_00AP=True Cfg_PAOSelection>=x

Link to a bus array instance. This should be
unique for each device

04 - Alarm Configuration

Cfg_HasHiHiDevAim

always

If Cfg_HasHiHiDevAlm=True, ACM displays
section 4.02 - Hi Hi Dev Alarm with
additional parameters

Cfg_HasHiDevAlm

always

If Cfg_HasHiDevAlm=True, ACM displays
section 4.03 - Hi Dev Alarm with additional
parameters

Cfg_HasLoDevAlm

always

If Cfg_HasLoDevAim=True, ACM displays
section 4.04 - Lo Dev Alarm with additional
parameters

Cfg_HasLoLoDevAlm

always

If Cfg_HasLoLoDevAlm=True, ACM displays
section 4.05 - Lo Lo Dev Alarm with
additional parameters

Cfg_HasIntlkTripAlm

always

If Cfg_HasIntlkTripAlm=True, ACM displays
section 4.06 - Interlock Trip Alarm with
additional parameters

Cfg_HasFailAlm

always

If Cfg_HasFailAlm=True, ACM displays
section 4.01- Input Failure Alarm with
additional parameters
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Additional Sub-Objects for a PPID with Split Range Control Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description
Configure interlocks for the control strategy
Interlocks See Interlocks on page 49
CVlintlk
CV2Intlk
CV3Intlk
CV4lIntlk Configure an interlock for the CV instance
CV5lIntlk See Interlocks on page 49
CV6lIntlk
CV7Intlk
CV8Intlk
Configure an event to monitor for the control strategy
Events See Event Logging on page 49
CViEvents
CV2Events
CV3Events
CV4Events Configure an event to monitor for the CV instance
CV5Events See Event Logging on page 49
CV6Events
CV7Events
CV8Events
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Notes:
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Chapter 3ll'

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
2 FY101A
in 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 5 CS_PPTC_HART
4 =l Logic and Tags
< Parameters and Local Tags
@ MainRoutine
fo FY102A

In 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
I3 FY103A
20 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 5 CS_PPTC_FF
4 =l Logic and Tags
< Parameters and Local Tags
@ MainRoutine
FFLinkMap
S0 FY104A

20 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 “ILogic and Tags
< Parameters and Local Tags
@ MainRoutine
B FY105A
&0 FY205A

PALinkMap
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CS_PPTC Sheet

[ L]
4 & T |
pt Biziie | np_PVData w200
0] [ 500
B | np_SmanDveSts W_nnw.-w
o ! Inp_SmadOvclugAvalable W_ﬂuci 09
- Py =} Inp_ModFaul ValDev [ o
| Inp_ChanFaut Oul_Reset |- )
0 o {2 | PRI I |
4 : np_OWOfSpec Sred | ; = — |
% Inp_FuncCheck Sis_eholifyal _|Fvioza N
| et e L | o %0 | 61 BERTRQ9TERT |
BLISLE LS ;4 ap_PMUncertain St Er oo | MRTAD 0wt Flowl—————— - Inp FVDua
;| Inp HiGate m_m:i- p . | inp_PAdt S inp_ModFaut
' | np_HGa= Sts_Hi - 5 S | iInp_DPAct § “inp_Chanfsul
| Inp_LoGate Sts_lo - T | np_FAQH | 4y ncertan
S B18D | np_FAd i o G
+ ©f b LoLoGak ss oo < Inp_Reset
;  e_tRaCGue Sis o 0 o
1 & Bp.tiDevCale s
+ ©{ Mip_LoDewGate Sts_LoDev )
p | Inp_DoRGake Sts_Fall |-
i u--'-hp_am
20,0 G npRewAta
u.e | Cl_inpRawhax
muo"l' Cig_PVEUMN
| Cg_PVEUMa:
BusOb o | Busobj o
Lo =]
pog |
s 40 as2s7e427 | 500
Moz mp PV L - | Inp, PV0ata '.(”
o < R-SerDISia Va_ingP | ;ﬂ
p =] np_SmaTveDagh val sbie val_ReC | o
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Chapter 34 Process Pressure/ Temperature Compensated Flow (PPTC) Control Strategies

PAl Input References

See CS_PAI Sheet on page 148 for details.

PAl Instruction | Description ISI:'SI:::I"II:';::“::;S;;‘:?
PPTC Inp_TAct Actual (measured) temperature TnoV/TI201

PPTC Inp_PAct Actual (measured) pressure PI101/PI201

PPTC Inp_DPAct  |Actual (measured) differential pressure (square root) PDIT101/PDIT201
PPTC Inp_FAct Actual (measured) uncompensated flow (linear) FNO1/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
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Chapter 34 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 149.
«  For more information, see HART Integration on page 6l.

PAl Instruction | Description ?::tsrﬂ:\:l;ﬁ:i;lealrj:eslf?rd
PPTC Inp_TAct Actual (measured) temperature TN02/TI202

PPTC Inp_PAct Actual (measured) pressure PI102/PI1202
PPTC Inp_DPAct  |Actual (measured) differential pressure PDTI02/PDIT202
PPTC Inp_FAct Actual (measured) uncompensated flow F102/F1202
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CS_PPTC_EtherNetIP Sheet
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Chapter 34 Process Pressure/ Temperature Compensated Flow (PPTC) Control Strategies

The CS_PPTC_EtherNetIP control strategy 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 151.

For more information, see EtherNet/IP Integration on page 85.

PAl Instruction | Description ?;';:H:';::Hg:?:;ﬁ?
PPTC Inp_TAct Actual (measured) temperature TI03/TI203
PPTC Inp_PAct Actual (measured) pressure PI103/PI1203

PPTC Inp_DPAct  |Actual (measured) differential pressure PDTI03/PDIT203
PPTC Inp_FAct Actual (measured) uncompensated flow F1103/F1203
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CS_PPTC_FF Sheet
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The CS_PPTC_FF control strategy 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 155.

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 99.
. - Substitute the Desired

PAl Instruction | Description Instrument Name for:

PPTC Inp_TAct Actual (measured) temperature TNO4/TI204

PPTC Inp_PAct Actual (measured) pressure PI104/PI204

PPTC Inp_DPAct  |Actual (measured) differential pressure PDTI04/PDIT204

PPTC Inp_FAct Actual (measured) uncompensated flow FI104/F1204
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CS_PPTC_PA Sheet
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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 156.

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 99.

PAl Instruction | Description f;'g:ﬂ;:';::n::is;;‘:?
PPTC Inp_TAct Actual (measured) temperature TN05/TI205
PPTC Inp_PAct Actual (measured) pressure PI105/PI205

PPTC Inp_DPAct  |Actual (measured) differential pressure PDTI105/PDIT205
PPTC Inp_FAct Actual (measured) uncompensated flow FI105/F1205
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ACM Considerations for
PPTC

Configure these parameters first because they affect the visibility of the remaining
parameters in the PPTC object.

«  Specify the type of analog input via the PAI_Type parameter

« Specify Cfg_UseDP=True to use differential pressure to calculate flow or
Cfg_UseDP=False to use a flowmeter

 If you use a specific 1/0 signal type, select the type for the 10_Signal_Type parameter

ACM_Based Parameters for a PPTC Instance

Parameter

| Visible When

| Details

00 - Selection

PAI_Type

always

Important: Select this parameter first as
the option affects the remaining
parameters.

Define the PAI type:
PAI(Single_channel),
PAID(Dual_channel),
PAIM(Multi_channel), or
External PAI(Single_channel)

PAIOut_RefTag

always

Link to the PAIl output reference

Select the signal type: None, HART,

10_Signal_Type PAI_Type = PAI(Single_channel) P horatib FE o
Set to use Inp_DPact (square root curve) to
Cfg_UseDP always calculate flow

Clear to use Inp_Fact (linear) to calculate
flow

Cfg_HasHARTTI

PAI_Type = PAI(Single_channel)
10_Signal_Type=HART

Set to use a HART device PAI PVTI input

Cfg_HasHARTPI

PAI_Type = PAI(Single_channel)
|0_Signal_Type=HART

Set to use a HART device PAI PVPI input

Cfg_HasHARTPDIT

PAI_Type = PAI(Single_channel)
Cfg_UseDP=True 10_Signal_Type=HART

Set to use a HART device PAI PVDIT input

Cfg_HasHARTFI

PAI_Type = PAl(Single_channel)
Cfg_UseDP=False
10_Signal_Type=HART

Set to use a HART device PAI PVFI input

Cfg_HasEHTI

PAI_Type = PAI(Single_channel)
10_Signal_Type=EH_EtherNetIP

Set to use an E+H EtherNet/IP device PAI
PVTl input

Cfg_HasEHPI

PAI_Type = PAI(Single_channel)
|0_Signal_Type= EH_EtherNetIP

Set to use an E+H EtherNet/IP device PAI
PVPIinput

Cfg_HasEHPDIT

PAI_Type = PAI(Single_channel)
Cfg_UseDP=True 10_Signal_Type=
EH_EtherNetIP

Set to use an E+H EtherNet/IP device PAI
PVDIT input

PAI_Type = PAI(Single_channel)

Set to use an E+H EtherNet/IP device PAI

Cfg_HasEHFI Cfg_UseDP=False 10_Signal_Type= :

EH_EtherNetIP PVFl input

PAI_Type = PAI(Single_channel) Set to use a FOUNDATION Fieldbus device
Cfg HasFFTI 10_Signal_Type=FF PAI PVTI input
Cfg_HasFFPI PAI_Type = PAI(Single_channel) Set to use a FOUNDATION Fieldbus device

10_Signal_Type=FF

PAI PVPI input

Cfg_HasFFPDIT

PAI_Type = PAI(Single_channel)
Cfg_UseDP=True I0_Signal_Type=FF

Set to use a FOUNDATION Fieldbus device
PAI PVDIT input

PAI_Type = PAI(Single_channel)

Set to use a FOUNDATION Fieldbus device

Cfg HasFFH Cfg_UseDP=False [0_Signal_Type=FF |PAI PVFlinput

PAI_Type = PAI(Single_channel) Set to use a Profibus PA device PAI PVTI
Cig-HasPATI 10_Signal_Type=PA input
Cfg_HasPAPI PAI_Type = PAI(Single_channel) Set to use a Profibus PA device PAI PVPI

10_Signal _Type=PA

input

Cfg_HasPAPDIT

PAI_Type = PAI(Single_channel)
Cfg_UseDP=True 10_Signal _Type=PA

Set to use a Profibus PA device PAI PVDIT
input

Cfg_HasPAFI

PAI_Type = PAl(Single_channel)
Cfg_UseDP=False 10_Signal_Type=PA

Set to use a Profibus PA device PAI PVFI
input
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408

Parameter Visible When Details
Set to use the bus for ownership and
Use_00AP Has_00AP=True (controller parameter) | arbitration. See Process Controller on
page 36
01- Options

Cfg_UseHARTDigitalData

10_Signal_Type=HART
Cfg_HasHARTTI=True

10_Signal_Type=HART
Cfg_HasHARTPI=True

Set to use HART Digital Data for the PV, SV,

|0_Signal_Type=HART
Cfg_HasHARTPDIT=True

TV, and FV values

10_Signal_Type=HART
Cfg_HasHARTFI=True

Cfg_UseHARTScaling

10_Signal_Type=HART
Cfg_HasHARTTI=True
Cfg_UseHARTDigitalData=False

10_Signal_Type=HART
Cfg_HasHARTPI=True
Cfg_UseHARTDigitalData=False

Set to connect HART scaling from PAH

10_Signal_Type=HART
Cfg_HasHARTPDIT=True
Cfg_UseHARTDigitalData=False

object

|0_Signal_Type=HART
Cfg_HasHARTFI=True
Cfg_UseHARTDigitalData=False

Hart_Type

|0_Signal_Type=HART
Cfg_HasHARTTI=True
Cfg_UseHARTDigitalData=False

10_Signal_Type=HART
Cfg_HasHARTPI=True
Cfg_UseHARTDigitalData=False

Select the HART type (Generic, Hart5, Hart6,
or Hart7) and the associated diagnostic

10_Signal_Type=HART
Cfg_HasHARTPDIT=True
Cfg_UseHARTDigitalData=False

table

10_Signal_Type=HART
Cfg_HasHARTFI=True
Cfg_UseHARTDigitalData=False

03.01- 10 Configuration

Assign a compatible I/0 point to all applicable parameters in this sect

ion. The 1/0 connections depend on the 1/0

signal type and the configuration of the controller object I/0. See /0 Mapping on page 38.

PAITI_Ref_Tag

PAI_Type=PAl(Single_channel)

PAI_Type=ExternalPAl(Single_channel)

Link to the analog input reference

PAID_TI_Ref_Tag

PAI_Type=PAl(Dual_channel)

Link to the analog input (dual channel)
reference

PAIM_TI_Ref_Tag

PAI_Type=PAIM(Multi_channel)

Link to the analog input (multi channel)
reference

Inp_PVTI

PAI_Type=PAI(Single_channel)
|0_SignalType=None

PAI_Type=ExternalPAl(Single_channel)
10_SignalType=HART

Link to the PV Tl input reference

Ref_HartDeviceTl

PAI_Type=PAl(Single_channel)
10_Signal_Type=HART
Cfg_UseHARTDigitalData=False
Cfg_HasHARTTI=True

Link to the HART device object.
See (RA-LIB) Process > HART_Mapping >
HART 1/0 Card Mapping

Ref_EtherNetIPModuleTl

|0_Signal_Type=EH_EthernetIP
Cfg_HasEHTI=True

Link to the E+H EtherNet/IP device object.
See (RA-LIB) Process > Module >
Endress+Hauser for available objects

Ref_FF_TI_Module

|0_Signal_Type=FF Cfg_HasFFTI=True

Link to the FOUNDATION Fieldbus device
object.

See (RA-LIB) Process > Module > Foundation
Fieldbus for available objects

Ref_PA_TI_Module

|0_Signal_Type=PA Cfg_HasPATI=True

Link to the Profibus PA device object.
See (RA-LIB) Process > Module > Profibus PA
for available objects

03.01.10 - Ref PAI Alarm Configuration
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Parameter

Visible When

Details

Ref_HiHiGateTl

PAITI_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_HiGateTl

PAITI_RefTag is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_LoGateTl

PAITI_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_LoLoGateTl

PAITI_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_HiRoCGateTl

PAITI_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_HiDevGateTl

PAITI_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_LoDevGateTl

PAITI_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_OoRGateTl

PAITI_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)

Link to the gate reference

03.02 - 10 Configuration

Assign a compatible 1/0 point to all applicable parameters in this section. The I/0 connections depend on the 1/0
signal type and the configuration of the controller object I/0. See /0 Mapping on page 38.

PAIPI_Ref_Tag

PAI_Type=PAl(Single_channel)

PAI_Type=ExternalPAl(Single_channel)

Link to the analog input reference

PAID_PI_Ref_Tag

PAI_Type=PAl(Dual_channel)

Link to the analog input (dual channel)
reference

PAIM_PI_Ref_Tag

PAI_Type=PAIM(Multi_channel)

Link to the analog input (multi channel)
reference

Inp_PVPI

PAI_Type=PAI(Single_channel)
|0_SignalType=None

PAI_Type=PAl(Single_channel)
10_SignalType=HART

Link to the PV Pl input reference

Ref_HartDeviceP!

PAI_Type=PAl(Single_channel)
10_Signal_Type=HART
Cfg_UseHARTDigitalData=False
Cfg_HasHARTPI=True

Link to the HART device object.
See (RA-LIB) Process > HART_Mapping >
HART 1/0 Card Mapping

Ref_EtherNetIPModuleP!

10_Signal_Type=EH_EthernetIP
Cfg_HasEHPI=True

Link to the E+H EtherNet/IP device object.
See (RA-LIB) Process > Module >
Endress+Hauser for available objects

Ref_FF_PI_Module

|0_Signal_Type=FF Cfg_HasFFPI=True

Link to the FOUNDATION Fieldbus device
object.

See (RA-LIB) Process > Module > Foundation
Fieldbus for available objects

Ref_PA_PI_Module

|0_Signal_Type=PA Cfg_HasPAPI=True

Link to the Profibus PA device object.
See (RA-LIB) Process > Module > Profibus PA
for available objects

03.02.10 - Ref PAI Alarm Configuration

Ref_HiHiGateP!I

PAIPI_RefTag is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_HiGateP!

PAIPI_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_LoGatePI

PAIPI_RefTag is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_LoLoGateP!

PAIPI_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)

Link to the gate reference
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Parameter

Visible When

Details

Ref_HiRoCGateP!

PAIPI_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)

Link to the gate reference

Ref_HiDevGateP!

PAIPI_RefTag is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_LoDevGatePI

PAIPI_RefTag is linked to an analog
input reference
PAI_Type=PAI(Single_channel)

Link to the gate reference

Ref_OoRGatePI

PAIPI_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)

Link to the gate reference

03.03 - 10 Configuration

Assign a compatible I/0 point to all applicable parameters in this sect

ion. The 1/0 connections depend on the 1/0

signal type and the configuration of the controller object I/0. See /0 Mapping on page 38.

PAIPDIT_Ref_Tag

Cfg_UseDP=True
PAI_Type=PAl(Single_channel)

Cfg_UseDP=True
PAI_Type=ExternalPAl(Single_channel)

Link to the analog input reference

PAID_PDIT_Ref_Tag

Cfg_UseDP=True
PAI_Type=PAl(Dual_channel)

Link to the analog input (dual channel)
reference

PAIM_PDIT_Ref_Tag

Cfg_UseDP=True
PAI_Type=PAIM(Multi_channel)

Link to the analog input (multi channel)
reference

Inp_PVPDIT

PAI_Type=PAl(Single_channel)
Cfg_UseDP=True 10_SignalType=None

PAI_Type=PAI(Single_channel)
Cfg_UseDP=True
10_SignalType=HART

Link to the PV PDIT input reference

Ref_HartDevicePDIT

PAI_Type=PAI(Single_channel)
Cfg_UseDP=True
10_SignalType=HART
Cfg_UseHARTDigitalData=False
Cfg_HasHARTPDIT=True

Link to the HART device object.
See (RA-LIB) Process > HART_Mapping >
HART 1/0 Card Mapping

Ref_EtherNetIPModulePDIT

|0_Signal_Type=EH_Ethernet|P
Cfg_UseDP=True
Cfg_HasEHPDIT=True

Link to the E+H EtherNet/IP device object.
See (RA-LIB) Process > Module >
Endress+Hauser for available objects

Ref_FF_PDIT_Module

10_Signal_Type=FF
Cfg_UseDP=True
Cfg_HasFFPDIT=True

Link to the FOUNDATION Fieldbus device
object.

See (RA-LIB) Process > Module > Foundation
Fieldbus for available objects

Ref_PA_PDIT_Module

10_Signal_Type=PA
Cfg_UseDP=True
Cfg_HasPAPDIT=True

Link to the Profibus PA device object.
See (RA-LIB) Pracess > Module > Profibus PA
for available objects

03.03.10 - Ref PAI Alarm Configuration

Ref_HiHiGatePDIT

PAIPDIT_RefTag is linked to an analog
input reference
PAI_Type=PAI(Single_channel)
Cfg_UseDP=True

Link to the gate reference

Ref_HiGatePDIT

PAIPDIT_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)
Cfg_UseDP=True

Link to the gate reference

Ref_LoGatePDIT

PAIPDIT_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)
Cfg_UseDP=True

Link to the gate reference

Ref_LoLoGatePDIT

PAIPDIT_RefTag is linked to an analog
input reference
PAI_Type=PAI(Single_channel)
Cfg_UseDP=True

Link to the gate reference

Ref_HiRoCGatePDIT

PAIPDIT_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)
Cfg_UseDP=True

Link to the gate reference
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Parameter

Visible When

Details

Ref_HiDevGatePDIT

PAIPDIT_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)
Cfg_UseDP=True

Link to the gate reference

Ref_LoDevGatePDIT

PAIPDIT_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)
Cfg_UseDP=True

Link to the gate reference

Ref_0oRGatePDIT

PAIPDIT_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)
Cfg_UseDP=True

Link to the gate reference

03.04 - 10 Configuration

Assign a compatible 1/0 point to all applicable parameters in this sect

ion. The 1/0 connections depend on the 1/0

signal type and the configuration of the controller object I/0. See /0 Mapping on page 38.

PAIFI_Ref_Tag

Cfg_UseDP=False
PAI_Type=PAl(Single_channel)

Cfg_UseDP=False
PAI_Type=ExternalPAl(Single_channel)

Link to the analog input reference

PAID_FI_Ref_Tag

Cfg_UseDP=False

Link to the analog input (dual channel)

PAI_Type=PAl(Dual_channel)

reference

PAIM_FI_Ref_Tag

Cfg_UseDP=False
PAI_Type=PAIM(Multi_channel)

Link to the analog input (multi channel)
reference

Inp_PVFI

PAI_Type=PAl(Single_channel)
Cfg_UseDP=False
|0_SignalType=None

PAI_Type=PAl(Single_channel)
Cfg_UseDP=False
10_SignalType=HART

Link to the PV PDIT input reference

Ref_HartDevicefl

PAI_Type=PAl(Single_channel)
10_Signal_Type=HART
Cfg_UseHARTDigitalData=False
Cfg_UseDP=False
Cfg_HasHARTFI=True

Link to the HART device object.
See (RA-LIB) Process > HART_Mapping >
HART 1/0 Card Mapping

Ref_EtherNetIPModuleF!

|0_Signal_Type=EH_EthernetIP
Cfg_UseDP=False
Cfg_HasEHFI=True

Link to the E+H EtherNet/IP device object.
See (RA-LIB) Process > Module >
Endress+Hauser for available objects

Ref_FF_FI_Module

10_Signal_Type=FF
Cfg_UseDP=False
Cfg_HasFFFI=True

Link to the FOUNDATION Fieldbus device
object.

See (RA-LIB) Process > Module > Foundation
Fieldbus for available objects

Ref_PA_FI_Module

10_Signal_Type=PA
Cfg_UseDP=False
Cfg_HasPAFI=True

Link to the Profibus PA device object. See
(RA-LIB) Process > Module > Profibus PA for
available objects

03.03.10 - Ref PAI Alarm Configuration

Ref_HiHiGateFl

PAIFI_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)
Cfg_UseDP=False

Link to the gate reference

Ref_HiGateF!

PAIFI_RefTag is linked to an analog
input reference
PAI_Type=PAI(Single_channel)
Cfg_UseDP=False

Link to the gate reference

Ref_LoGateFl

PAIFI_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)
Cfg_UseDP=False

Link to the gate reference

Ref_LoLoGateFl

PAIFI_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)
Cfg_UseDP=False

Link to the gate reference

Ref_HiRoCGateFl

PAIFI_RefTag is linked to an analog
input reference
PAI_Type=PAl(Single_channel)
Cfg_UseDP=False

Link to the gate reference
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Parameter Visible When Details

PAIFI_RefTag is linked to an analog
. input reference

Ref_HiDevGatef] PAI_Type=PAl(Single_channel)
Cfg_UseDP=False

Link to the gate reference

PAIFI_RefTag is linked to an analog
input reference

Ref_LoDevGatef] PAL_Type=PAI(Single_channel)
Cfg_UseDP=False

Link to the gate reference

PAIFI_RefTag is linked to an analog
input reference

Ref_OoRGateFl PAL_Type=PAI(Single_channel)
Cfg_UseDP=False

Link to the gate reference

Additional Sub-Object for a PPTC Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description
Events Configure an event to monitor for the control strategy
See Event Logging on 4
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Chapter 35

Process Tank Strapping Table (PTST) Control
Strategies

Use a PTST control strategy to calculate the volume of product in an upright cylindrical tank,

for:

The PT
no HMI

given the level of the product and the tank calibration table. The instruction can compensate

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.

A floating tank roof, given the product density is provided.

ST instruction is intended only as a calculation function, between other blocks, and so
components are provided.

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

Routine Description

onot 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 Q1201

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

Routine

Description

0noz

HART level input with no compensation

01202

HART level input with compensation inputs exposed

4 L CS_PTST_HART

7
al
B
o
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The PTST FOUNDATION Fieldbus control strategy is available as two routines in the process

library:

Routine Description

ono4 FOUNDATION Fieldbus level input with no compensation

01204 FOUNDATION Fieldbus level input with compensation inputs exposed

4 L CS_PTST_FF
< Parameters and Local Tags
MainRoutine
FFLinkMap
frQl104
21 Q1204

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
81 QI205
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CS_PTST Sheet

PAl
w02
LH02_rp_PV F
L102_ip_ModFt
L102_hp_CHFt

U102 _inp_Uncertain

PAl
~Lv102

Q102_CaTable

PAl Input References

See CS_PAI Sheet on page 148 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

Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025

415



Chapter 35 Process Tank Strapping Table (PTST) Control Strategies

CS_PTST_HART Sheet

LH01_kp_PV
LI01_Dv_Sts_eHARTDiagCodet
LH01_Dve_StE DiagnosticAdtive:

LI _ip_ModFt

LH01_inp_Ch¥Ft

U101_Dve_Sts. CurrentSaturated
LIS01_Dve. 5%_CurrertFixed

U101 _inp_Uncestain

PAH
U101 D

L101_Dvc Sts_eHARTDagCodel
U101_Dve_Sts Clfrert Saturalied

LH01_Dvc_Sts_CurrentFised

LHO1_Dve_St:DagnosicAcne

agieble  _HARTT DiagTable Gerefic
Réf_UnisTabie _HART_EUTable_Gereric

The CS_PTST_HART control strategy operates the same as the CS_PTST control strategy but
relies on HART input data.

For information on PAH outputs to PAl inputs, see CS_PAI_HART Sheet on page 149.
«  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.

For more information, see HART Integration on page 61.

416 Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025



Chapter 35 Process Tank Strapping Table (PTST) Control Strategies
{1104_FF_Linki1 ComnectionFaulted PA PTST PA
raP_Dvc_AP_FFLink U104 - Qi e 4 LY104
Inp_PVData vaip20 0 Inp_Level Val_ToiObsvol (253883 Inp_PVData vaip 09

L104_Dwve Inp_ModFault Val_ingPv 6 D Inp_Fre eWaterLevel Val FreaWater EE 'D'” Inp_ModFault ‘al_InpPV 0 D
Inp_PVData FFLink_LH04_Inp_PVData Inp_ChanFault ‘al_RoC D.D Inp_Obs AP Val_TempShell 1 D Inp_ChanFault ‘al_RoC 00
Inp_PVStatusData FRLink_LHO04_Inp PVStatusData Inp_PVUncertain Val_Deav D Inp_AvgProdTemp Val_CorrTempShell D.D Inp_PVUncertain Val_Dev 0

Inp_LiveData FFLink_LH0O4 Inp_LiveData Inp_HiHiGate Out Reset Inp_AmbTemp Val_FloatRoofAd) B oo Inp_Reset Ou_Reset
val_pv -0 Inp_HiGate s 2 Val_GrossObstbl - 222520 Sts_Emp )
S_iS_F" { C-_I-:‘ 0 Inp_LoGate Sts_eMofifyall 0 Cfg_CalThl Ql104_Calable Sts_HiHi 0
Sts_PVUncertain 0 Inp_LolLoGate Sts_Emr 0 Sts H 0
Sts_PVGood 0 Inp_HiRoCGate Ste_HiHi 0 Sts_Lo 0
Cascade 0 Inp_HiDevGate Stz Hi 0 Sts_Lolo 0
ViotLimited 0 Inp_LoDevGate Stz Lo 0 Stz HiRoC 0
L owLimited 0 Inp_OoRGate Stz Lolo 0 Sts_HiDev 0
_PVHighLimited 0 Inp_Reset Sts_HiRoC 0 Stz LoDev 0

Sts_PVConstant Stz HiDav 0 Sts_Fail

Sts_LoD & 0 BLE Obj 0

Ste_Fail
Bus Obj 0

CS_PTST_PA Sheet

LI105 P4 _Link: 1. ConnectionF subed

raP Dvc AP PALnk

L1058 Dve

ACM Considerations for

PTST

PALink L1105 Inp PYData
PALink_ L1105 Inp PVStatusData

PALink LIH0S Inp LiveData| . .

[T

i

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 155.
« Substitute 01103/01203 with the desired tag name

+  Substitute LN03/LI203 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 99.

The CS_PTST_PA control strategy operates the same as the CS_PTST 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 156.
Substitute 01104/01204 with the desired tag name

+  Substitute LI104/LI204 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 99.

Configure these parameters first because they affect the visibility of the remaining
parameters in the PTST object.

«  Specify the type of analog input via the PAI_Type parameter
« Ifyou use a specific 1/0 signal type, select the type for the 10_Signal_Type parameter
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ACM_Based Parameters for a PTST Instance

Parameter

| Visible When

| Details

00 - Selection

PAI_Type

always

Important: Select this parameter first as the
option affects the remaining parameters.

Define the PAI type:
PAI(Single_channel),
PAID(Dual_channel),
PAIM(Multi_channel), or
External PAI(Single_channel)

PAIOut_RefTag

always

Link to the PAI output reference

10_Signal_Type PAl_Type = PAI(Single_channel)  |Select the signal type: None, HART, FF, or PA.

Use_00AP Has_00AP=True (controller Set to use the bus for ownership and arbitration.
- parameter) See Pracess Controller on page 36

01- Options

Cfg_UseHARTDigitalData

10_Signal _Type=HART

Set to use HART Digital Data for the PV, SV, TV,
and FV values

Cfg_UseHARTScaling

10_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Set to connect HART scaling from PAH
instruction

Hart_Type

|0_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Select the HART type (Generic, Hart5, Hart6, or
Hart7) and the associated diagnostic table

Ref_HartDevice

10_Signal_Type=HART
Cfg_UseHARTDigitalData=False

Link to the HART device object.
See (RA-LIB) Process > HART_Mapping > HART 1/0
Card Mapping

02 - Device Configuration

Cfg_HasCorrTempShell

always

Set to enable correction for temperature

Ref_AmbTemp

PAI_Type=PAl(Single_channel)
Cfg_HasCorrTempShell=True

Link to the ambient temperature input reference

Ref_AvgProdTemp

PAI_Type=PAl(Single_channel)
Cfg_HasCorrTempShell=True

Link to the average product temperature input
reference

Cfg_HasFloatRoofAdj

always

Set to use floating roof adjustment

Ref_0bsAPI

PAl_Type=PAl(Single_channel)
Cfg_HasFloatRoofAdj=True

Link to the observed density reference

03.00 - 10 Configuration

Assign a compatible 1/0 point to all applicable parameters in this section. The I/0 connections depend on the 1/0
signal type and the configuration of the controller object I/0. See /0 Mapping on page 38.

PAl_Type=PAl(Single_channel)

PAI_RefTag PAI_Type=ExternalPAl(Single_cha |Link to the analog input reference
nnel)
PAID_RefTag PAI_Type=PAl(Dual_channel) Link to the analog input (dual channel) reference
PAIM_RefTag PAI_Type=PAIM(Multi_channel) | ik (0 the analog input (mult channel)
PAI_RefTag is linked to an analog
input reference
Inp_PV PALType=PAI(Single_channel) | Link to the PV input reference

|0_SignalType=None

10_SignalType=HART

Ref_FF_Module

10_Signal_Type=FF

Link to the FOUNDATION Fieldbus device object.
See (RA-LIB) Process > Module > Foundation
Fieldbus for available objects

Ref_PA_Module

10_Signal_Type=PA

Link to the Profibus PA device object.
See (RA-LIB) Process > Module > Profibus PA for
available objects

03.00.10 - Ref PAI Alarm Configuration

PAl_RefTag is linked to an analog

Ref_HiHiGate input reference Link to the gate reference
PAI_Type=PAI(Single_channel)
PAI_RefTag is linked to an analog

Ref_HiGate input reference Link to the gate reference

PAI_Type=PAl(Single_channel)
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Parameter Visible When Details
PAI_RefTag is linked to an analog
Ref_LoGate input reference Link to the gate reference

PAI_Type=PAl(Single_channel)

PAI_RefTag is linked to an analog
Ref_LoLoGate input reference Link to the gate reference
PAI_Type=PAl(Single_channel)

PAI_RefTag is linked to an analog
Ref_HiRoCGate input reference Link to the gate reference
PAI_Type=PAl(Single_channel)

PAI_RefTag is linked to an analog
Ref_HiDevGate input reference Link to the gate reference
PAI_Type=PAl(Single_channel)

PAI_RefTag is linked to an analog
Ref_LoDevGate input reference Link to the gate reference
PAI_Type=PAl(Single_channel)

PAI_RefTag is linked to an analog
Ref_OoRGate input reference Link to the gate reference
PAI_Type=PAl(Single_channel)

Additional Sub-Object for a PTST Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description

Configure an event to monitor for the control strategy
See Event Logging on page 49

Events
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Notes:
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Chapter 36

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 1/0 fault input and raises an alarm on
an |/0 fault.
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CS_PVLVHO Sheet

Bank_7_Executed
XWV131_Inp_F851Fdbk
XW131_Inp_PosZFdbk

I0Fault

10452

XV131_Intlk_BankSs Ste_InthOK
XW131_intlk_BankSts. Sts_NBINtkOK
XV131_intlk_BankSte Ste_Available
XV131_intlk_BankSts Sts_IntkTripinh
XW131_intlk_BankSts Sts_RdyReset

422

olo|la|lala

BypActive
2-C4 3-C4
PV
4-C4 5-Cd
LRI 6-C4 7-C4
Enableln COut_Pos20ata E 8-C4 9-C4
Inp_Pos1FdbkData Out_TripData X0W131_0ut_Trip
Inp_Pos2FdbkData Cut_Reset v RS
Inp_IOFault Out_OwnerSts seEmsiaes X131 MalveStats
Inp_Pos2PermOi Stz._BypActive E Inp_Cloged Val CurrClosedTime EE
Inp_Pos2NBPemOK Stzs_Prog 0 Inp_Cpened Val LasiClosedTime 00
Inp_IntlkOK Stz Alm Val_ToiClozed Time
Inp_MBintikOK Sts_Peos1 ! Val MaxClosedTime B0
Inp_IntlkAvailable Stz._Pos2 v Val_CurrOpeningTime B0
Inp_IntlkTripinh Val_lLastOpeningTime EE
Inp_RdyReseat “al TotOpeni ngTime: 00
Inp_OwenerCmd Val_MaxOpeningTime
BusObj 0 \al_Maw gOpeningTime EE
Wal CurrOpen edTime
“Wal_LastOpen edTime EE
Wal| TotOpenedTime 00
“al_MaxOpenedTme
Wal_CurrClosingTime B
Wal_LastClosingTime B0
Wal_TotClosingTime oo
0.0
Val MaxClosingTime 00
Val_Mav gClogingTime:
Val_CphOpenCount v
Val_CpiiClozeCount .
Val_IncptOpenCount E
Val IncphCloseCount o
Val_SlowOpenCount
Val SlowCloseCount .
Sts_SlowOpen v
Stz_SlowClose E
Stz Em
PVLV Input References
Parameter Description

Bank_7_Executed
Where 7 = The total number of
interlocks in your control strategy

1= All interlock banks have been evaluated

XV131_Inp_Pos1Fdbk

Feedback from Position 1limit switch of the device
1= Device confirmed Position 1

XV131_Inp_Pos2Fdbk

Feedback from Pasition 2 limit switch of the device
1=Device confirmed Position 2

|0Fault

Input connection from 10 Faults sheet

XV131_Intlk_BankSts.Sts_IntlkOK

Interlock bank status
1=0Ktorun
0=Stop

XV131_Intlk_BankSts.Sts_NBIntlkOK

Interlock bank status
1= All non-bypassable interlocks OK to run

XV131_Intlk_BankSts.Sts_Available

Interlock bank status
1= Available

XV131_Intlk_BankSts.Sts_IntlkTripInh

Interlock bank status
1=Interlock trip inhibit - stops equipment but does not trip

XV131_Intlk_BankSts.Sts_RdyReset

Interlock bank status
1= Alatched interlock (returned to OK) is ready to be reset
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PVLV Output References

Parameter Description

XV131_0ut_Trip 1= Trip valve to safe/fail state

BypActive Output connection to interlock bank sheet

PVLV Configuration Considerations

Operand Type Description

PlantPAX® control P_VALVE_DISCRETE L”rf]t;gr"gp"grggfnsotf";rf;‘tjrrjc(tﬁ’gﬁk'”9 tag) required for
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.

BusObj BUS_0BJ

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

10 Faults Sheet

XV131_Inp_Pos2Fdbk ChFt

XV131_inp_Pos2Fdbk_ModFi

XV131_lnp_Pos1Fdbk_ChFt

XV131_Irp_Pos1Fdbk_ModFt ==,

XV131_Qut Tip_CHF

XV131_Out_Trp_ModFit

Fault Input References

Parameter Description

XV131_Inp_PoslFdbk_ChFlt

Tieback input 1channel fault

XV131_Inp_Pos1Fdbk_ModFIt

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_Out_Trip_ModFlt

Output module fault
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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 21.
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ACM Considerations for a
PVLYV Instance

Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025

Configure the valve type via the ACM_Type parameter:
«  Solenoid-operated valve (P_ValveS0)
Motor-operated valve (P_ValveM0)

« Hand-operated valve (P_ValveH0)
«  Mixer-proof valve (P_ValveMP)

ACM_Based Parameters for a PVLV Instance

Parameter | Visible When | Details

00 - Selection
Important: Select this parameter first as the
option affects the remaining parameters. Define

ACM-Type always the PVLV type: P_ValveS0, P_ValveM0, P_ValveHO
or P_ValveMP

Use_00AP Has_00AP=True (controller Set to use the bus for ownership and arbitration.

parameter)

See Process Controller on

Use_ArbitrationQ

Has_00AP=True (controller
parameter)

Set to use the Arbitration() instruction for
ownership queuing.

Use_00AP=True

See Pracess Controller on page 36

01 - Options

Bus_Instance

Has_00AP=True (controller
parameter)

Link to a bus array instance. This should be
unique for each device

Use_00AP=True

See Pracess Controller on page 36

Cfg_HaslIntlkObj

always

Set to create an instance of the PINTLK
instruction

See Interlocks on 4

UseResetWireConnectors

Cfg_HasIntlkObj=True

Set to connect the Out_Reset of the device to the
Inp_Reset of the associated interlock

Cfg_HasPos1PermObj

ACM_Type=P_ValveSO
Cfg_FailPos2=True

Set to create an instance of the PPERM
instruction to allow an Out_Pos1 command.

ACM_Type=P_ValveMO

See Permissives on page 50

Cfg_HasPos2Perm0bj

ACM_Type=P_ValveSO
Cfg_FailPos2=False

Set to create an instance of the PPERM
instruction to allow an Out_Pos2 command.

ACM_Type=P_ValveMO

See Permissives on page 50

Cfg_HasStop

ACM_Type=P_ValveMO

Set if the motorized valve has a stop output or if
simultaneously de-energizing Out_Pos1 and
Out_Pos2 is necessary.

Cfg_HasTrip

ACM_Type=P_ValveHO

Set if a trip output exists for the device (such as
Horn or Light)

Cfg_HasOpenlntlkObj
Cfg_HasUpperSeatInitkObj
Cfg_HasLowerSeatIntlkObj
Cfg_HasCavityIntlkObj

ACM_Type=P_ValveMP

Set to create an instance of the PINTLK
instruction for each output type

See Interlocks on 4

02 - Device Configuration

ACM_Type=P_ValveSO

Set if Position 2 is the Fail Position of the device

Cfg_FailPos2

ACM_Type=P_ValveMO

Cfg_HasStats0bj

always

Set to create an instance of the PINTLK
instruction for each output type

See Valve Statistics on page 58

02.01 - Device Configuratio

ACM_Type=P_ValveSO

Cfg_HasPos1Fdbk

ACM_Type= P_ValveMO

Set if Position 1feedback exists

ACM_Type=P_ValveHO

ACM_Type=P_ValveSO

Cfg_HasPos2Fdbk

ACM_Type=P_ValveMO

Set if Position 2 feedback exists

ACM_Type= P_ValveH0

03 - 10 Configuration

Assign a compatible 1/0 point to all applicable parameters in this section. The I/0 connections depend on the
configuration of the controller object I/0. See 1/0 Mapping on page 38..
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Parameter

Visible When

Details

Inp_Pos1Fdbk

ACM_Type=P_ValveSO
Cfg_HasPos1Fdbk=True

ACM_Type=P_ValveMO
Cfg_HasPosIFdbk=True

ACM_Type=P_ValveHO
Cfg_HasPosiFdbk=True

Link the position 1limit switch feedback input
reference

Inp_Pos2Fdbk

ACM_Type=P_ValveSO
Cfg_HasPos2Fdbk=True

ACM_Type=P_ValveMO
Cfg_HasPos2Fdbk=True

ACM_Type=P_ValveHO
Cfg_HasPos2Fdbk=True

Link the position 2 limit switch feedback input
reference

Qut_Pos1

ACM_Type=P_ValveSO
Cfg_FailPos2=True

ACM_Type=P_ValveMO
Cfg_FailPos2=True

Link the position 1 output reference

Qut_Pos2

ACM_Type=P_ValveSO
Cfg_FailPos2=False

ACM_Type=P_ValveMO
Cfg_FailPos2=False

Link the position 2 output reference

Inp_OpenLS
Inp_ClosedLS
Inp_LowerLS
Inp_UpperLS
Inp_CavityInLS
Inp_Cavity_OutLS

ACM_Type=P_ValveMP

ACM generates code that pins the corresponding
input configuration parameter to the value
defined by each parameter

Out_Open
Out_Close
Out_LiftLower
Out_LiftUpper
Out_Cavityln
Out_CavityQut

ACM_Type=P_ValveMP

ACM generates code that pins the corresponding
output configuration parameter to the value
defined by each parameter

03.01 - 10 Configuration VLVMO

QOut_Stop

ACM_Type=P_ValveMO
Cfg_HasStop=True

Link the Stop output reference

03.02 - 10 Configuration VLVHO

Out_Trip

ACM_Type=P_ValveHO
Cfg_HasTrip=True

Link the Trip output reference

04 - Alarm Configuration

Cfg_HasIntlkTripAlm

always

If Cfg_HasIntlkTripAlm=True, ACM displays
section 4.01- Interlock Trip Alarm with additional
parameters

Cfg_HasActuatorFaultAlm

ACM_Type=P_ValveSO

ACM_Type=P_ValveMO

ACM_Type=P_ValveHO

If Cfg_HasActuatorFaultAlm=True, ACM displays
section 4.01- Interlock Trip Alarm with additional
parameters

Cfg_HaslOFaultAim

always

If Cfg_HaslOFaultAlm=True, ACM displays section
4,03 - 1/0 Fault Alarm with additional parameters

Cfg_HasFullStallAlm

ACM_Type=P_ValveSO

ACM_Type=P_ValveMO

ACM_Type=P_ValveHO

If Cfg_HasFullStallAIm=True, ACM displays section
4,04 - Full Stall Alarm with additional parameters

Cfg_HasTransitStallAlm

ACM_Type=P_ValveSO

ACM_Type=P_ValveMO

ACM_Type=P_ValveHO

If Cfg_HasTransitStallAim=True, ACM displays
section 4.0 5 - Transit Stall Alarm with additional
parameters

Cfg_HasTripFailAlm

ACM_Type=P_ValveHO

If Cfg_HasTripFailAlm=True, ACM displays section
4.07- Trip Fail Alarm with additional parameters

Cfg_HasLossPos1Alm

ACM_Type=P_ValveSO

ACM_Type=P_ValveMO

ACM_Type=P_ValveHO

If Cfg_HasLossPas1Alm=True, ACM displays
section 4.06 - Loss Pos 1Alarm with additional
parameters
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Parameter

Visible When Details

ACM_Type=P_ValveSO

If Cfg_HasLossPos2Aim=True, ACM displays

Cfg-HasLossPos2Alm ACM_Type=P_ValveMO section 4.08- Loss Pos 1 Alarm with additional
ACM_Type=P_ValveHO parameters
Cfg_HasFailAlm ACM_Type=P_ValveMP If Cfg_HasFailAlm=True, ACM displays section

4,09 - Fail Alarm with additional parameters

Additional Sub-Objects for a PVLV Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description

Configure interlocks for the control strategy
Interlocks See Interlocks on page 49
Permissive_1 Configure permissives to allow output commands
Permissive_2 See Permissives on page 50
Events Configure an event to monitor for the control strategy

See Event Logging on page 49

Interlock_Lower
Interlock_Upper
Interlock_Cavity

Configure interlocks for the positions
See Interlocks on 4
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Notes:
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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 1 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 /0 fault.
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CS_PVLVMO Sheet

Bank_7_Executed
12

I0Fault
Pe G
NBPerm! OK
PRAGROK
NBPermZOK
XVA10_intlk_BankSts. s InBk0K
XV110_intlk B ankSts Sts_NBintkOK
XV10_Intlk BankSts ts_Available
XW110_Intlk_BankSts.5ts_IndKkTripinh
XV10_Intlk BankSts Sts_RdyReset

430

XV110_0ut Post
XV110_0ut Pos2
XV110_0ut Stop

%V110_Out_Hom

PV
X110
0 Enablein Out_Pos1Data ! RIS
Inp_PosFdbiData Out_PosZData E XV10_ValveStats 0 04 9
= Inp_Pos2FdbiData Out_StopData 0 Inp_Closed Val_CurrClosedTime 00 10C411C
Inp_IOFault Out_TripData Inp_Opened Val_LastClosedTime
L Inp_Pos1PermOK Out_HornData ! Val_TotClosed Time oo
L Inp_Pos1NBRermOK Out_Reset ! Val_MaxClose dTime o
1 568590348 0.0
: Inp_Pos2PermOK Out_OwnerSts . Val_CurOpeningTime 0
7 Inp_Pos2NBRermOK  Sts_BypActive 0 Val_LastOpeningTime 00
Inp_IntkOK Sts_Prog Val_TotOpeningTime
! Inp_MNBIntlkOK St Alm ! Val_MaxOpeningTime e
! Inp_IntlkAvaildle Sts_Posi ! Val_MAvgOpeningTime oo
E Inp_IntlkTripinh Sis_Pos2 ! Wal_CurDpeedTime E E
Inp_RdyReset Val_LastOpenedTime 00
Inp_QwnerCmd Val_TotOpenedTime
PSet_Owner Val_MaxOpenedTme o
BusObj 0 Val_CurrClosingTime E E
Vi_LastClosingTime 0
Val_TotClosingTime 00
Va_MaxClogngTme
Val MavgClosingTime o
Val_CpltOpenCount !
Val_CpltCloseCount E
Val_IncptOpenCount 0
Val_IncpkCloseCount
Val_SlowOpenCount !
Val_SlowCloseCount !
Sts_SlowQpen E
Sts_SlowClose B
Sts_Err
PVLV Input References
Parameter Description

Bank_7_Executed
Where 7= The total number of
interlocks in your control strategy

1= All interlock banks have been evaluated

|0Fault

Input connection from |0 Faults sheet

Input connection from Position 1Permissives sheet

PermiOK 1=0n permissives 0K, device can turn On
Input connection from Position 1 Permissives sheet
NBPermiOK 1= Non-bypassable On permissives 0K, device can turn On
Input connection from Position 2 Permissives sheet
Perm20K 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

XV10_Intlk_BankSts.Sts_IntIkOK

Interlock bank status, 1= 0K to run, 0 = Stop

XV10_Intlk_BankSts.Sts_NBIntlkOK

Interlock bank status, 1= All non-bypassable interlocks OK to run

XVT0_Intlk_BankSts.Sts_Available

Interlock bank status, 1= Available

XVT0_Intlk_BankSts.Sts_IntlkTriplnh

Interlock bank status

1=Interlock trip inhibit - stops equipment but does not trip

XV131_Intlk_BankSts.Sts_RdyReset

Interlock bank status

1=Alatched interlock (returned to OK) is ready to be reset
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PVLV Output References

Parameter Description

XV110_0Out_Pos1 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

PVLV Configuration Considerations

Operand Type Description

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

Bus component for arganization 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 PVYLVS

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
Permissive Sheet This is the sheet for Position 1, the sheet for Position 2 is similar.
PPERM

XV110_Pos 1Perm

Pem10K
_ NBPem10OK 1

BypAchve

PPERM Input References
Parameter Description
BypActive Input connection from the CS_PVLVMO Sheet.
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PPERM Output References

Parameter

Description

Perml10K
Perm20K

Overall permissive status (1= 0K to energize)

NBPerm10K
NBPerm20K

Non-bypassable permissive status (1= all non-bypassable permissives OK to energize)

10 Faults Sheet

XV110_Im_Pos2Fdbk_ChFt

KV110_Inp_Pos2Fdbk_ModFi

XV110_irp_Pos1Fdok_ChFt
XV110_Inp_PostFdbk_ModFt

XV110_Out_Pos2 ChFt

Y

XV110_0u_Pos2 ModFt

XV110_Out_Pos1_ChFt

XV110_Out_Pos 1_ModFi

XV110_Out_Step_ChFlt

XV110_Out_Step_Mod Rt

XV110_Out_Horn_CHt

XV110_Out_Horn_ModFit

-

)

Faults Input References

10Faut

Parameter

Description

XV110_Inp_Pos1Fdbk_ChFlt

Tieback input 1channel fault

XV110_Inp_Pos1Fdbk_ModFlt

Tieback input Tmodule fault

XV110_Inp_Pos2Fdbk_ChFlt

Tieback input 2 channel fault

XVN0_Inp_Pos2Fdbk_ModFlt

Tieback input 2 module fault

XV110_0ut_Pos1_ChFlt

Position 1channel fault

XV110_Out_Pos1_ModFlt

Position 1 module fault

XV110_Out_Pos2_ChFlt

Position 2 channel fault

XV110_0Out_Pos2_ModFIt

Position 2 module fault

XV110_Out_Horn_ChFlt

Sound audible for output channel fault

XV110_Out_Horn_ModFlt

Sound audible for output module fault
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ACM Considerations for a
PVLYV Instance

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 21.

Configure the valve type via the ACM_Type parameter:

« Solenoid-operated valve (P_ValveS0)
«  Motor-operated valve (P_ValveM0)

« Hand-operated valve (P_ValveH0)

«  Mixer-proof valve (P_ValveMP)

ACM_Based Parameters for a PVLV Instance

Parameter | Visible When | Details
00 - Selection
Important: Select this parameter first as the
option affects the remaining parameters. Define
ACHType always the PVLV type: P_ValveS0, P_ValveMO, P_ValveHO
or P_ValveMP
Use_00AP Has_00AP=True (controller Set to use the bus for ownership and arbitration.
- parameter) See Pracess Contraoller on page 36
Has_00AP=True (controller Set to use the Arbitration( instruction for
Use_Arbitration( parameter) ownership queuing.

Use_00AP=True

See Process Controller on page 36

01 - Options

Has_00AP=True (controller

Bus_Instance parameter)

Link to a bus array instance. This should be
unique for each device

Use_00AP=True

See Process Controller on page 36

Cfg_HasIntlkObj always

Set to create an instance of the PINTLK
instruction

See Interlocks on page 49

UseResetWireConnectors | Cfg_HasIntlkObj=True

Set to connect the Out_Reset of the device to the
Inp_Reset of the associated interlock

ACM_Type=P_ValveSO

Cfg_HasPos1PermObj Cfg-FailPos2=True

Set to create an instance of the PPERM
instruction to allow an Out_Pos1 command.

ACM_Type=P_ValveMO

See Permissives on page 50

ACM_Type=P_ValveSO

Cfg_HasPos2PermObj Cfg-FailPos2=False

Set to create an instance of the PPERM
instruction to allow an Out_Pos2 command.

ACM_Type=P_ValveMO

See Permissives on page 50

Cfg_HasStop ACM_Type=P_ValveMO

Set if the motorized valve has a stop output or if
simultaneously de-energizing Out_Pos1 and
Out_Pos2 is necessary.

Cfg_HasTrip ACM_Type=P_ValveHO

Set if a trip output exists for the device (such as
Horn or Light)

Cfg_HasOpenlntlkObj
Cfg_HasUpperSeatInltkObj
Cfg_HasLowerSeatIntlkObj
Cfg_HasCavityIntlkObj

ACM_Type=P_ValveMP

Set to create an instance of the PINTLK
instruction for each output type

See Interlocks on page 49

02 - Device Configuration

ACM_Type=P_ValveSO

Cfg_FailPos?
g-ralros ACM_Type= P_Valvel0

Set if Position 2 is the Fail Position of the device

Cfg_HasStats0bj always

Set to create an instance of the PINTLK
instruction for each output type
See Valve Statistics on page 58

02.01- Device Configuration
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Parameter

Visible When

Details

ACM_Type=P_ValveSO

Cfg_HasPos1Fdbk

ACM_Type=P_ValveMO

ACM_Type= P_ValveH0

Set if Position 1feedback exists

ACM_Type=P_ValveSO

Cfg_HasPos2Fdbk

ACM_Type=P_ValveMO

ACM_Type= P_ValveHO

Set if Position 2 feedback exists

03 - 10 Configuration
Assign a compatible 1/0 poin

t to all applicable parameters in thi

s section. The 1/0 connections depend on the

configuration of the controller object I/0. See 1/0 Mapping on page 38...

ACM_Type=P_ValveSO
Cfg_HasPos1Fdbk=True

Inp_Pos1Fdbk

ACM_Type=P_ValveMO
Cfg_HasPos1Fdbk=True

ACM_Type=P_ValveHO
Cfg_HasPosIFdbk=True

Link the position 1limit switch feedback input
reference

ACM_Type=P_ValveSO
Cfg_HasPos2Fdbk=True

Inp_Pos2Fdbk

ACM_Type=P_ValveMO
Cfg_HasPos2Fdbk=True

ACM_Type=P_ValveHO
Cfg_HasPos2Fdbk=True

Link the position 2 limit switch feedback input
reference

ACM_Type=P_ValveSO
Cfg_FailPos2=True

Out_Pos1 ACN_Type= P_Valveli0 Link the position 1 output reference
Cfg_FailPos2=True
ACM_Type=P_ValveSO
Cfg_FailPos2=False . .
Out_Pos2 ACM_Type=P_Valvel0 Link the position 2 output reference
Cfg_FailPos2=False
Inp_OpenLS
:EP_EWSELLSS ACM generates code that pins the corresponding
InB_UpperLS ACM_Type=P_ValveMP input configuration parameter to the value

Inp_CavityInLS
Inp_Cavity_OutLS

defined by each parameter

Out_Open
Out_Close
Out_LiftLower
Out_LiftUpper
Out_Cavityln
Out_CavityOut

ACM_Type=P_ValveMP

ACM generates code that pins the corresponding
output configuration parameter to the value
defined by each parameter

03.01- 10 Configuration VLVMO

Out_Stop

ACM_Type=P_ValveMO
Cfg_HasStop=True

Link the Stop output reference

03.02 - 10 Configuration VLVHO

Qut_Trip

ACM_Type=P_ValveHO
Cfg_HasTrip=True

Link the Trip output reference

04 - Alarm Configuration

Cfg_HasIntlkTripAim

always

If Cfg_HasIntlkTripAlm=True, ACM displays
section 4.01- Interlock Trip Alarm with additional
parameters

ACM_Type=P_ValveSO

Cfg_HasActuatorFaultAlm

ACM_Type=P_ValveMO

ACM_Type=P_ValveHO

If Cfg_HasActuatorFaultAlm=True, ACM displays
section 4.01- Interlock Trip Alarm with additional
parameters

Cfg_HaslOFaultAim

always

If Cfg_HasIOFaultAlm=True, ACM displays section
4.03 - 1/0 Fault Alarm with additional parameters

ACM_Type=P_ValveSO

Cfg_HasFullStallAlm

ACM_Type=P_ValveMO

ACM_Type=P_ValveHO

If Cfg_HasFullStallAm=True, ACM displays section
404 - Full Stall Alarm with additional parameters
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Parameter

Visible When

Details

Cfg_HasTransitStallAlm

ACM_Type=P_ValveSO

ACM_Type=P_ValveMO

ACM_Type=P_ValveHO

If Cfg_HasTransitStallAim=True, ACM displays
section 4.0 5 - Transit Stall Alarm with additional
parameters

Cfg_HasTripFailAlm

ACM_Type=P_ValveHO

If Cfg_HasTripFailAlm=True, ACM displays section
4,07- Trip Fail Alarm with additional parameters

Cfg_HasLossPos1Alm

ACM_Type=P_ValveSO

ACM_Type=P_ValveMO

ACM_Type=P_ValveHO

If Cfg_HasLossPos1Alm=True, ACM displays
section 4.06 - Loss Pos 1Alarm with additional
parameters

Cfg_HasLossPos2AIm

ACM_Type=P_ValveSO

ACM_Type=P_ValveMO

ACM_Type=P_ValveHO

If Cfg_HasLossPos2Aim=True, ACM displays
section 4.08- Loss Pos 1Alarm with additional
parameters

Cfg_HasFailAlm

ACM_Type=P_ValveMP

If Cfg_HasFailAlm=True, ACM displays section
4.09 - Fail Alarm with additional parameters

Additional Sub-Objects for a PVLV Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description

Configure interlocks for the control strategy
Interlocks See Interlocks on page 49
Permissive_1 Configure permissives to allow output commands
Permissive_2 See Permissives on page 50
Events Configure an event to monitor for the control strategy

See Event Logging on page 49

Interlock_Lower
Interlock_Upper
Interlock_Cavity

Configure interlocks for the positions

See Interlocks on page 49
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Chapter 38

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.

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.

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 1/0 fault.

Permissives

Open Interlock

Cavity Interlocks
Upper Seat Interlocks
Lower Seat Interlocks
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Process Mix Proof Valve (PVLVMP) Control Strategy

CS_PVLVMP Sheet

Bank_7_Executed
9-F2
XW220_Inp_OpenlS
XW220_Inp_ClosedLS
XW220_Inp_Lowerl S
V220 Inp_UpperlS
HKW2Z20_Inp_Cavinls
K220 _Inp_CavOutls
I0F ault
HV220_Openintk_BankSts, Ste_Initikdie
X\W220_Openintlk_BankSts. Ste_NBintlkOK
XW220_Openintlk_BankSts. Sts_Available
Lo werSeatin k0K
Lo werSeathBintikOK
LowerSeatAvail
U pper S kOK
UpperSeatNBintkOK
UpgérBéativail
CavityintlkOK
CavityNBRilkOK
CavEgAvail
XW220_Openintl_BankSts. Sts_InikTripinh
X\W220_Openintl_BankSts.Sts_RdyReset

438

PVLVMP
K20
0 Enablein Out_Openlata ! H0W220_0Out_Open
Inp_CwnerCmd Out_CleseData o X220 _0Out_Close
E Inp_OpenlLSData Cut_LiftLowerData E XW220_0ut_LiftLower
p Inp_Closed SData Out_LiftU pperData p XW220_0ut_LiftUpper
Inp_LowerSeall SData Out_CavityinletCrata XW220_0ut_Cavin
! Inp_UpperSeatl SData Out_CavityOutletData ! HW220_0ut_CavOut
! Inp_CavityinletLSData Out_HornData ! HW220_0ut_Horn
i Inp_CavityQutletl SData Out Reset E
. Inp_IOFault Out_OwnerSts J
Inp_OpenhtkOK Sts_Clossd
! Inp_OpenhBIntkOK Stz_Opened v
! Inp_Openhtlk&vailable Si_LiftLower !
: Inp_LowerSeatint| koK Stz_LiftUpper E
6 Inp_LowerSeatNBintkOK St=_Moving 0
Inp_LowerSeatintlkdva iable Sts Pulsing Bypictive
! Inp_UpperSeatntikOK Sts BypActive ! 2-C4 3-C3
! Inp_UpperSe athBIntkOK Sts MotRdy ! 4-C3 5-C3
: Inp_UpperSeathtikAvailable Sts Hand E 8-C3 7-C3
- Inp_Cavityintlko Sk_OoS . 8-C3 303
Inp_CavityNBIntkOK Stz_Maint 10-8311-B3
L Inp_Cavityintlkawvailable Ste_Qvrd ! 1253
! Inp_IntlkTripinh Stz Ext !
! Inp_RdyReset Stz_Prog E
PSet_Owner St_Oper 5
Sts_ProgOperLock
Sts_Fail !
Ste_RdyResat !
BusObj o

PVLVMP Input References

Parameter

Description

Bank_7_Executed
Where 7= The total number of
interlocks in your control strategy

1= All interlock banks have been evaluated

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_CavOutLS

Valve cavity outlet limit switch: 1= Confirmed cavity output closed

|OFault Input connection from 1/0 Faults sheet
PermOK Input connection from Permissives sheet
1= Permissives 0K, valve can move from the closed position
Input connection from Permissives sheet
NBPerm0OK 1= Non-bypassable permissives OK, valve can move from the closed

position

XV220_Intlk_BankSts.Sts_Intlk0K

Interlock bank status
1= 0K to move valve from the closed position, 0 = Close valve

XV220_Intlk_BankSts.Sts_NBIntlkOK

Interlock bank status
1= Al non-bypassable interlocks 0K 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_0ut_LiftLower

Output to Lift lower valve seat, 1= Lift

XV220_0ut_LiftUpper

Output to Lift upper valve seat, 1= Lift

XV220_0ut_Horn

1=Sound audible before commanded valve action

XV220_0ut_Cavin

Cavity In Output

XV220_0ut_CavOut

Cavity Out Output

BypActive

Output connection to permissive and interlock bank sheets

PVLVMP Configuration Considerations

Operand Type

Description

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

PlantPAx® control operation of the 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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1/0 Faults Sheet

XV220_hg_OpenlS_ModFr
X\V220_inp_OpenLS_CnFt

XVZ20_inp_CbsedLS ModFL
XV220_hp_Cosed S_ChFt

XV220_inp_LewerlS_ModFr
XV220_inp_Lower.S_ChFR

XVZZ0_Inp_UppertS_ModFi
X\V220_ing_UpperLS_ChFRt

XV220_inp_CavinLS_ModFr

| XV220_inp_CavinlS_CHFR

XV220_inp._C#vOULS_ModFR
XW20_inp_CavOutLS_ChFi

XV220_0ul_Open_ModFR

XV220_0u_Open_ChFi

XV220_Out_Close_ModFit
XV220_Ou_Close_ChFi

XVZ20_0u_UfLower_ModFR

XVZ20_Out_LftLower_ChFit

XVZ20_Out_LifUpper_kbdFR
XVZ20_Out_LiftUpper_CHFR

XVZ20_0ut_Cavin_ModFL
XV220_0u_Cavin_ChFit

Xv220_0ut_CavOul_MedFit
X220 Out_CavOut_ChFR

XV220_Out_Hom_ChFit
XV220_Out_Hom_ModFE
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Process Mix Proof Valve (PVLVMP) Control Strategy

Fault Input References

Parameter

Description

XV220_Inp_OpenLS_ModFIt

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 I/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_CavOutLS_ModFlt

Valve cavity outlet limit switch module fault

XV220_Inp_CavOutLS_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_ModFlIt

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 1/0 Module Fault)

XV220_0ut_CavOut_ChFlt

Cavity Outlet Output Input Channel Fault

XV220_0ut_Horn_ChFlt

Audible output device channel fault

XV220_0ut_Horn_ModFlt

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 21.
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ACM Considerations for a
PVLYV Instance

442 Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025

Configure the valve type via the ACM_Type parameter:

« Solenoid-operate
+ Motor-operated v

d valve (P_ValveS0)
alve (P_ValveMO0)

« Hand-operated valve (P_ValveH0)
«  Mixer-proof valve (P_ValveMP)

ACM_Based Parameters for a PVLV Instance

Parameter | Visible When | Details

00 - Selection
Important: Select this parameter first as the
option affects the remaining parameters. Define

ACM-Type always the PVLV type: P_ValveS0, P_ValveM0, P_ValveHO
or P_ValveMP

Use_00AP Has_00AP=True (controller Set to use the bus for ownership and arbitration.

parameter)

See Process Controller on

Use_ArbitrationQ

Has_00AP=True (controller
parameter)

Set to use the Arbitration() instruction for
ownership queuing.

Use_00AP=True

See Pracess Controller on page 36

01 - Options

Bus_Instance

Has_00AP=True (controller
parameter)

Link to a bus array instance. This should be
unique for each device

Use_00AP=True

See Pracess Controller on page 36

Cfg_HaslIntlkObj

always

Set to create an instance of the PINTLK
instruction

See Interlocks on 4

UseResetWireConnectors

Cfg_HasIntlkObj=True

Set to connect the Out_Reset of the device to the
Inp_Reset of the associated interlock

Cfg_HasPos1PermObj

ACM_Type=P_ValveSO
Cfg_FailPos2=True

Set to create an instance of the PPERM
instruction to allow an Out_Pos1 command.

ACM_Type=P_ValveMO

See Permissives on page 50

Cfg_HasPos2Perm0bj

ACM_Type=P_ValveSO
Cfg_FailPos2=False

Set to create an instance of the PPERM
instruction to allow an Out_Pos2 command.

ACM_Type=P_ValveMO

See Permissives on page 50

Cfg_HasStop

ACM_Type=P_ValveMO

Set if the motorized valve has a stop output or if
simultaneously de-energizing Out_Pos1 and
Out_Pos2 is necessary.

Cfg_HasTrip

ACM_Type=P_ValveHO

Set if a trip output exists for the device (such as
Horn or Light)

Cfg_HasOpenlntlkObj
Cfg_HasUpperSeatInitkObj
Cfg_HasLowerSeatIntlkObj
Cfg_HasCavityIntlkObj

ACM_Type=P_ValveMP

Set to create an instance of the PINTLK
instruction for each output type

See Interlocks on 4

02 - Device Configuration

ACM_Type=P_ValveSO

Set if Position 2 is the Fail Position of the device

Cfg_FailPos2

ACM_Type=P_ValveMO

Cfg_HasStats0bj

always

Set to create an instance of the PINTLK
instruction for each output type

See Valve Statistics on page 58

02.01 - Device Configuratio

ACM_Type=P_ValveSO

Cfg_HasPos1Fdbk

ACM_Type= P_ValveMO

Set if Position 1feedback exists

ACM_Type=P_ValveHO

ACM_Type=P_ValveSO

Cfg_HasPos2Fdbk

ACM_Type=P_ValveMO

Set if Position 2 feedback exists

ACM_Type= P_ValveH0

03 - 10 Configuration

Assign a compatible 1/0 point to all applicable parameters in this section. The I/0 connections depend on the
configuration of the controller object I/0. See 1/0 Mapping on page 38...
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Parameter

Visible When

Details

Inp_Pos1Fdbk

ACM_Type=P_ValveSO
Cfg_HasPos1Fdbk=True

ACM_Type=P_ValveMO
Cfg_HasPos1Fdbk=True

ACM_Type=P_ValveHO
Cfg_HasPosiFdbk=True

Link the position 1limit switch feedback input
reference

Inp_Pos2Fdbk

ACM_Type=P_ValveSO
Cfg_HasPos2Fdbk=True

ACM_Type=P_ValveMO
Cfg_HasPos2Fdbk=True

ACM_Type=P_ValveHO
Cfg_HasPos2Fdbk=True

Link the position 2 limit switch feedback input
reference

ACM_Type=P_ValveSO
Cfg_FailPos2=True

Out_Posl ACN_Type= P_Valveli0 Link the position 1 output reference
Cfg_FailPos2=True
ACM_Type=P_ValveSO
Cfg_FailPos2=False . .
Out_Pos2 Link the position 2 output reference
ACM_Type=P_ValveMO
Cfg_FailPos2=False
Inp_OpenLS
:EP_ELO;:ELLSS ACM generates code that pins the corresponding
InB_UpperLS ACM_Type=P_ValveMP input configuration parameter to the value

Inp_CavityInLS
Inp_Cavity_OutLS

defined by each parameter

Out_Open
Out_Close
Out_LiftLower
Out_LiftUpper
Out_Cavityln
Out_CavityQut

ACM_Type=P_ValveMP

ACM generates code that pins the corresponding
output configuration parameter to the value
defined by each parameter

03.01 - 10 Configuration VLVMO

QOut_Stop

ACM_Type=P_ValveMO
Cfg_HasStop=True

Link the Stop output reference

03.02 - 10 Configuration VLVHO

Out_Trip

ACM_Type=P_ValveHO
Cfg_HasTrip=True

Link the Trip output reference

04 - Alarm Configuration

Cfg_HasIntlkTripAlm

always

If Cfg_HasIntlkTripAlm=True, ACM displays
section 4.01- Interlock Trip Alarm with additional
parameters

Cfg_HasActuatorFaultAlm

ACM_Type=P_ValveSO

ACM_Type=P_ValveMO

ACM_Type=P_ValveHO

If Cfg_HasActuatorFaultAlm=True, ACM displays
section 4.01- Interlock Trip Alarm with additional
parameters

Cfg_HaslOFaultAim

always

If Cfg_HaslOFaultAlm=True, ACM displays section
4,03 - 1/0 Fault Alarm with additional parameters

Cfg_HasFullStallAlm

ACM_Type=P_ValveSO

ACM_Type=P_ValveMO

ACM_Type=P_ValveHO

If Cfg_HasFullStallAIm=True, ACM displays section
4,04 - Full Stall Alarm with additional parameters

Cfg_HasTransitStallAlm

ACM_Type=P_ValveSO

ACM_Type=P_ValveMO

ACM_Type=P_ValveHO

If Cfg_HasTransitStallAlm=True, ACM displays
section 4.0 5 - Transit Stall Alarm with additional
parameters

Cfg_HasTripFailAlm

ACM_Type=P_ValveHO

If Cfg_HasTripFailAlm=True, ACM displays section
4.07- Trip Fail Alarm with additional parameters

Cfg_HasLassPos1Aim

ACM_Type=P_ValveSO

ACM_Type=P_ValveMO

ACM_Type=P_ValveHO

If Cfg_HasLossPas1Alm=True, ACM displays
section 4.06 - Loss Pos 1Alarm with additional
parameters
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L4h

Parameter

Visible When Details

ACM_Type=P_ValveSO

If Cfg_HasLossPos2Aim=True, ACM displays

Cfg-HasLossPos2Alm ACM_Type=P_ValveMO section 4.08- Loss Pos 1 Alarm with additional
ACM_Type=P_ValveHO parameters
Cfg_HasFailAlm ACM_Type=P_ValveMP If Cfg_HasFailAlm=True, ACM displays section

4,09 - Fail Alarm with additional parameters

Additional Sub-Objects for a PVLV Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object

Description

Interlocks

Configure interlocks for the control strategy

See Interlocks on 4

Permissive_1
Permissive_2

Configure permissives to allow output commands
See Permissives on page 50

Events

Configure an event to monitor for the control strategy
See Event Logging on page 49

Interlock_Lower
Interlock_Upper
Interlock_Cavity

Configure interlocks for the positions
See Interlocks on 4
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Notes:
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Chapter 39

Process Valve Solenoid Operated (PVLVSO0)
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_Out_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 position1and 2
could be Close/Open, Up/ Down, Left/ Right depending on the application.

« Import the control strategy as a routine 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 /0 fault input and raises an alarm on
an /0 fault.
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CS_PVLVSO_FailPos1 Sheet

Bank_7_Executed
10-F2

I0Fautt
11-G3

Pem20K
NBREREZDK
XV101_intlk_BankSts Sts_ntlkOK
XV101_Intlk_BankSts. Sts_NBIntlkOK
X\VA01_Intlk_Bank3s.5t_Available
XV _Intlk_BankSts.Sts_IntiTripinh
¥V101_Intlk_BankSts. 5ts_RdyReset

448

clive
X1 404 5C4
Enablen Out_Poz1Data g 6-C4 7-C4
Inp_Pos1FdblData Cut_Pos2Data X1 _Out_Pos2 &4 8-C4
Inp_Pos2FdbkData Qut_TripData ’ 10-L4
Inp_IOFaukt Out_HomData ’ XV101_Out_Hom
Inp_Pos1PemOK Out_Reset ’
558590848 PVLVS
Inp_PosINBPermOK  Out OwnerSts 0
Inp_Pos2PemOK Sts BypActive X101 ValveStats
Inp_PosZNBPermOK Sts Prog ’ Inp_Closed Val CurrClosedTime o
Inp_IntlkOK Sis_Alm ’ Inp_Opened Val LastClosedTime o
Inp_NBintlkOK Stz Posi ; Wal TotClozedTime EE
Inp_Intlk&vaiable Sts Pos? Val MaxClose dTime 00
Inp_IntlkTripinh al_CurrOpen ingTime
Inp_RdyReset al_LastOpeningTime o
Inp_CwnerCmd al TotOpeningTime o
PSet_Owner Val_MaxOpeningTime EE
BusObj 0 Val_MAv gOpeningTime .
Val_CurrQpen edTime
Val_LastO pen edTime o
Val TotOpene dTime o
Val MaxOpenedTme EE
Val_CurrClesingTime 00
Val_LastClosingTime
Val TotClosingTime oo
Val_MaxClosingTime o
Val_MavgClosingTime ECB
Val CpltOpenCount 0
Val CplCloseCount
Val_hcphOpenCount !
Wal_IncpiCloseCount !
Val_SlowOpenCount E
Val_SlowCloseCount 0
Sts_SlowOpen
Sts_SlowCloss ’
St Err ’
PVLV Input References
Parameter Description

Bank_7_Executed
Where 7 = The total number of
interlocks in your control strategy

1= All interlock banks have been evaluated

XV101_Inp_PosiFdbk
XV101_Inp_Pos2Fdbk

Feedback from Position limit switches of the device
1= Device confirmed Position 1

|OFault Input connection from |0 Faults sheet

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

XV101_Intlk_BankSts.Sts_IntlkOK

Interlock bank status
1=0K to run, 0 = Stop

XV101_Intlk_BankSts.Sts_NBIntlkOK

Interlock bank status
1= All non-bypassable interlocks OK to run
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Parameter Description
. Interlock bank status
XV101_Intlk_BankSts.Sts_Available 1= Available

XV101_Intlk_BankSts.Sts_IntlkTriplnh

Interlock bank status
1= Interlock trip inhibit - stops equipment but does not trip

XV101_Intlk_BankSts.Sts_RdyReset

Interlock bank status
1= Alatched interlock (returned to OK) is ready to be reset

PVLV Output References

Parameter Description

XV101_Out_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

PlantPAx® control

P_VALVE_DISCRETE 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.

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

Perm20K
NBPerm20K

BypActive np_Bypdctive
PPERM Input References
Parameter Description
BypActive Input connection from the interlock bank sheet
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PPERM Output References

Parameter Description
Perm20K Overall permissive status (1= 0K to energize)
NBPerm20K Non-bypassable permissive status (1= all non-bypassable permissives OK to energize)
L]
CS_PVLVSO0_FailPos2 Sheet
dive
W02 404 5.C4
Bank_7_Executed ! Enablen Out_PosiData E XV102_0ut_Posi g-L4 7-C4
10F2 Inp_Pos1FdbiData Out_PosZData 804 9-C4
. Inp_Pos2Fdbldata Out_TripData ! 10L4
I0Fault : Inp_IOFautt Out_HomData ! HV102_0ut_Hom
Pe K ! Inp_Pog1PemOK Out_Reset E[;Ef%g_s
MBP&ErTHOK Inp_PosiNBPermOK  Out OwnerSts 0 RS
2-F1 Inp_Pos2PemOK Stz Byphctive .
Inp_Pos2NBRermOK Sts_Prog HV102_Valvetats
KV 102_Intk_BankSts. Sts_intlkOK ! Inp_InthkOK Sts_Alm ! Inp_Closed Val_CurrClosedTime e
V102 _hntlk_Bank S=.S&_NBIntkOK 1 Inp_NBintlkOK Stz Post :: Inp_Opened Val LastClozsedTime EE
XV102_Intlk_BankSts.Sts_Awvailable 0 Inp_Intlk&wvaiable Stz Pos2 Val TotClosedTime 00
XV102_Intlk_Bank s, Sts_InthTripinh ) Inp_IntikTripinh Val_MaxClose dTime 0
XN102_ntlk_Bank %s.5t_RdyReset Inp_RdyReset Val_CurrOpeningTime 0o
Inp_OwnerCmd Val_LastOpeningTime
PSet_Owner Val TotOperingTime EE
BLSObj 0 Val_MaxOpeningTime 00
al MAv gOpeningTime
Val_CurOpen edTime EE
Val LastOpenedlime 0o
Val_TotOpene-dTime 0.0
Val MaxOpenedTme 00
Val_CurrClogingTime
Val_LastClosingTime 0o
\a|_TotClosingTime 0o
Val_MaxClosngTme EE
Val MAvgClosingTime 0
Val CphtOpenCount
Val CpltCloseCount !
Val_IncphtOpenCount !
Val_IncphCloseCount E
Val_SlowOpenCount .
Val_SlowCloseCount
St SlowOpen !
Sk SlowClose !
Sts_Err !
PVLV Input References
Parameter Description
Bank_7_Executed
Where 7 = The total number of 1= All interlock banks have been evaluated
interlocks in your control strategy
XV102_Inp_Pos1Fdbk Feedback from Position limit switches of the device
XV102_Inp_Pos2Fdbk 1=Device confirmed Position 1
|OFault Input connection from |0 Faults sheet
Perm20K Input conne_cti_on from Pos_ition 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
Interlock bank status
XV102_Intlk_BankSts.Sts_IntIkOK 1=0K to run
0=Stop
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Parameter Description

Interlock bank status
XVIOZ-Intlk_BankSts.Sts_NBIntOK |4y non-bypassable interlocks OK to run

. Interlock bank status
XV102_Intlk_BankSts.Sts_Available 1= Available

. Interlock bank status
XVI02-Intlk_BankSts.Sts_IntlkTripinh 1=Interlock trip inhibit - stops equipment but does not trip

Interlock bank status
XVI0Z-Intlk_BankSts.Sts._RdyReset 1= Alatched interlock (returned to OK) is ready to be reset

PVLV Output 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 oroper operation of nstry C(ﬂ acHing g)req
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 1Permissive Sheet

PPERM

XV102_Pos1Perm

Pem10K
NBPermlOK 1-C2

BypActive
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10 Faults Sheet-XV101

XV101_lnp_Pos2Fdbk_CHFR
XV101_lnp_Pos2Fdbk_ModFit
XV101_lnp_Pos1Fdbk_Chr

XV101_inp_Pos1Fdbk_ModFr

XV101_Out_Pos2_CHFR
XV101_Out_Pos2_WodFit
XV101_Ou_Posi_ChFR
XV101_Out_Pos1_ModFt

XV101_Out_Horn_ChFit

XV101_Out_Horn_ModFit

PPERM Input References
Parameter Description
BypActive Input connection from the interlock bank sheet

PPERM Output References

Parameter Description
Perm10K Overall permissive status (1= 0K to energize)
NBPerm10K Non-bypassable permissive status (1= all non-bypassable permissives OK to energize)
=Dy
= =D P
=D
lzf By 1OF ault
p e
-
=
el i
-,
Fault Input References
Parameter Description

XV101_Inp_Pos2Fdbk_ChFlit

Tieback input 2 channel fault

XV101_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

XV101_0ut_Pos1_ChFlt

Position 1 channel fault

XV101_Out_Pos]_ModF1t

Position T module fault

XV101_Out_Horn_ChFlt

Sound audible for output channel fault

XV101_0ut_Horn_ModFlt

Sound audible for output module fault
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Fault Output References

Parameter

Description

|0Fault

Output connection to CS_PVLVSO sheet

For examples on how to map data to input tags, see PlantPAx Control Strategies on page 21.

10 Faults Sheet-XV102

XV102_lnp_Pos2Fdbk_ChFRt

=
XV102_inp_Pos2Fdbk_ModFt
XV102_inp_Pos1Fdbk_ChéR e
— ‘L-(_.'
I,
XV/102_inp_Pos1Fdbk_ModFR
=
HW102_Out_Pos2_ChHeR -/
:!::)_ / 7 I0Fault
=Dy s
XV'102_Out_Pos2_WodFa
=
XV102_Out_Pos1_ChFit
= o
XV102_Out_Pos1_WodFt
XV102_Out_Horn_ChFit
XV102_Out_Horn_ModFR
Fault Input References
Parameter Description

XV102_Inp_Pos2Fdbk_ChFlt

Tieback input 2 channel fault

XV102_Inp_Pos2Fdbk_ModFit

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_ChFit

Position 1 channel fault

XV102_0ut_Posl1_ModFlt

Position T module fault

XV102_Out_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
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For examples on how to map data to input tags, see PlantPAx Control Strategies on page 21.
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ACM Considerations for a
PVLYV Instance

Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025

Configure the valve type via the ACM_Type parameter:
«  Solenoid-operated valve (P_ValveS0)
Motor-operated valve (P_ValveM0)

« Hand-operated valve (P_ValveH0)
«  Mixer-proof valve (P_ValveMP)

ACM_Based Parameters for a PVLV Instance

Parameter | Visible When | Details

00 - Selection
Important: Select this parameter first as the
option affects the remaining parameters. Define

ACM-Type always the PVLV type: P_ValveS0, P_ValveM0, P_ValveHO
or P_ValveMP

Use_00AP Has_00AP=True (controller Set to use the bus for ownership and arbitration.

parameter)

See Process Controller on

Use_ArbitrationQ

Has_00AP=True (controller
parameter)

Set to use the Arbitration() instruction for
ownership queuing.

Use_00AP=True

See Pracess Controller on page 36

01 - Options

Bus_Instance

Has_00AP=True (controller
parameter)

Link to a bus array instance. This should be
unique for each device

Use_00AP=True

See Pracess Controller on page 36

Cfg_HaslIntlkObj

always

Set to create an instance of the PINTLK
instruction

See Interlocks on 4

UseResetWireConnectors

Cfg_HasIntlkObj=True

Set to connect the Out_Reset of the device to the
Inp_Reset of the associated interlock

Cfg_HasPos1PermObj

ACM_Type=P_ValveSO
Cfg_FailPos2=True

Set to create an instance of the PPERM
instruction to allow an Out_Pos1 command.

ACM_Type=P_ValveMO

See Permissives on page 50

Cfg_HasPos2Perm0bj

ACM_Type=P_ValveSO
Cfg_FailPos2=False

Set to create an instance of the PPERM
instruction to allow an Out_Pos2 command.

ACM_Type=P_ValveMO

See Permissives on page 50

Cfg_HasStop

ACM_Type=P_ValveMO

Set if the motorized valve has a stop output or if
simultaneously de-energizing Out_Pos1 and
Out_Pos2 is necessary.

Cfg_HasTrip

ACM_Type=P_ValveHO

Set if a trip output exists for the device (such as
Horn or Light)

Cfg_HasOpenlntlkObj
Cfg_HasUpperSeatInitkObj
Cfg_HasLowerSeatIntlkObj
Cfg_HasCavityIntlkObj

ACM_Type=P_ValveMP

Set to create an instance of the PINTLK
instruction for each output type

See Interlocks on 4

02 - Device Configuration

ACM_Type=P_ValveSO

Set if Position 2 is the Fail Position of the device

Cfg_FailPos2

ACM_Type=P_ValveMO

Cfg_HasStats0bj

always

Set to create an instance of the PINTLK
instruction for each output type

See Valve Statistics on page 58

02.01 - Device Configuratio

ACM_Type=P_ValveSO

Cfg_HasPos1Fdbk

ACM_Type= P_ValveMO

Set if Position 1feedback exists

ACM_Type=P_ValveHO

ACM_Type=P_ValveSO

Cfg_HasPos2Fdbk

ACM_Type=P_ValveMO

Set if Position 2 feedback exists

ACM_Type= P_ValveH0

03 - 10 Configuration

Assign a compatible 1/0 point to all applicable parameters in this section. The I/0 connections depend on the
configuration of the controller object I/0. See 1/0 Mapping on page 38...
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Parameter

Visible When

Details

Inp_Pos1Fdbk

ACM_Type=P_ValveSO
Cfg_HasPos1Fdbk=True

ACM_Type=P_ValveMO
Cfg_HasPosIFdbk=True

ACM_Type=P_ValveHO
Cfg_HasPosiFdbk=True

Link the position 1limit switch feedback input
reference

Inp_Pos2Fdbk

ACM_Type=P_ValveSO
Cfg_HasPos2Fdbk=True

ACM_Type=P_ValveMO
Cfg_HasPos2Fdbk=True

ACM_Type=P_ValveHO
Cfg_HasPos2Fdbk=True

Link the position 2 limit switch feedback input
reference

Qut_Pos1

ACM_Type=P_ValveSO
Cfg_FailPos2=True

ACM_Type=P_ValveMO
Cfg_FailPos2=True

Link the position 1 output reference

Qut_Pos2

ACM_Type=P_ValveSO
Cfg_FailPos2=False

ACM_Type=P_ValveMO
Cfg_FailPos2=False

Link the position 2 output reference

Inp_OpenLS
Inp_ClosedLS
Inp_LowerLS
Inp_UpperLS
Inp_CavityInLS
Inp_Cavity_OutLS

ACM_Type=P_ValveMP

ACM generates code that pins the corresponding
input configuration parameter to the value
defined by each parameter

Out_Open
Out_Close
Out_LiftLower
Out_LiftUpper
Out_Cavityln
Out_CavityQut

ACM_Type=P_ValveMP

ACM generates code that pins the corresponding
output configuration parameter to the value
defined by each parameter

03.01 - 10 Configuration VLVMO

QOut_Stop

ACM_Type=P_ValveMO
Cfg_HasStop=True

Link the Stop output reference

03.02 - 10 Configuration VLVHO

Out_Trip

ACM_Type=P_ValveHO
Cfg_HasTrip=True

Link the Trip output reference

04 - Alarm Configuration

Cfg_HasIntlkTripAlm

always

If Cfg_HasIntlkTripAlm=True, ACM displays
section 4.01- Interlock Trip Alarm with additional
parameters

Cfg_HasActuatorFaultAlm

ACM_Type=P_ValveSO

ACM_Type=P_ValveMO

ACM_Type=P_ValveHO

If Cfg_HasActuatorFaultAlm=True, ACM displays
section 4.01- Interlock Trip Alarm with additional
parameters

Cfg_HaslOFaultAim

always

If Cfg_HaslOFaultAlm=True, ACM displays section
4,03 - 1/0 Fault Alarm with additional parameters

Cfg_HasFullStallAlm

ACM_Type=P_ValveSO

ACM_Type=P_ValveMO

ACM_Type=P_ValveHO

If Cfg_HasFullStallAIm=True, ACM displays section
4,04 - Full Stall Alarm with additional parameters

Cfg_HasTransitStallAlm

ACM_Type=P_ValveSO

ACM_Type=P_ValveMO

ACM_Type=P_ValveHO

If Cfg_HasTransitStallAim=True, ACM displays
section 4.0 5 - Transit Stall Alarm with additional
parameters

Cfg_HasTripFailAlm

ACM_Type=P_ValveHO

If Cfg_HasTripFailAlm=True, ACM displays section
4.07- Trip Fail Alarm with additional parameters

Cfg_HasLossPos1Alm

ACM_Type=P_ValveSO

ACM_Type=P_ValveMO

ACM_Type=P_ValveHO

If Cfg_HasLossPas1Alm=True, ACM displays
section 4.06 - Loss Pos 1Alarm with additional
parameters
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Parameter

Visible When Details

ACM_Type=P_ValveSO

If Cfg_HasLossPos2Aim=True, ACM displays

Cfg-HasLossPos2Alm ACM_Type=P_ValveMO section 4.08- Loss Pos 1 Alarm with additional
ACM_Type=P_ValveHO parameters
Cfg_HasFailAlm ACM_Type=P_ValveMP If Cfg_HasFailAlm=True, ACM displays section

4,09 - Fail Alarm with additional parameters

Additional Sub-Objects for a PVLV Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description

Configure interlocks for the control strategy
Interlocks See Interlocks on page 49
Permissive_1 Configure permissives to allow output commands
Permissive_2 See Permissives on page 50
Events Configure an event to monitor for the control strategy

See Event Logging on page 49

Interlock_Lower
Interlock_Upper
Interlock_Cavity

Configure interlocks for the positions
See Interlocks on 4
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Chapter 40

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
S . |CS_PVSD Basic

Generic variable speed drive CS_PVSD_Hand Hand command source
CS_PVSD525 Basic

PowerFlex® 525 CS_PVSD525_Hand Hand command source
CS_PVSD525_Energy 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 60007 CS_PVSD_PFB6000T_Hand Hand command source
CS_PVSD_PF7000 Basic

Powerflex 7000 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 4 DvcObjs

< Parameters and Local Tags

B 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 SMCS0 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

Bank_7 Executed
0F2

MT280 Inp_SpesdFatk

WTED_np Resdy

MT20_np_Gomm avdDir
MTE0_Inp_ActisDir
NT280_Inp_Accsierating
MT350 Inp_Decsiam ing
MTE0_inp_AtSpesd
MT250_inp_Aarm
MTE0_Inp_Faued
1OFaut
FuFarmOK
FadMEF=rmCK
MT250. Intlk Bankts. Sts IntkiOK
MTED_Intk BakSe St MBIntkOK
MT250 Intlk BarkSts. Sts_Avsisbie
MT20_intlk BarkStes. Sts, IntlkTrp b
MT220_Intlk BarkSts. St RoyResst

MTED_Cut SpeedRiel
MTH0_Out Run
MT280_Out Stp
MT2E0_Cut Start
MT280_Out C karFautData
MT250 Out Fad
MTE0_Out Rev
MTE0_Cut Hom
WTEO_Out Resat

Sopped

304 404

-,
-,
_B‘ﬂzﬁrx_ive =3
D3 3C4
404 5C4
BC4 7-C4
8C4 2C4
oC4 Reaty
PVSD Input References
Parameter Description

Bank_7_Executed

Where 7 = The total number of interlocks |1= All interlock banks have been evaluated

in your control strategy

FwdPermOK

Input connection from Forward Permissives sheet
1=0n permissives 0K, device can turn On

FwdNBPermOK

Input connection from Forward Permissives sheet
1= Non-bypassable On permissives OK, device can turn On

[device_Intlk_BankSts.Sts_Intlk0K

Interlock bank status, 1= 0K to run, 0 = Stop

[device]_Intlk_BankSts.Sts_NBIntIkOK

Interlock bank status
1= All non-bypassable interlocks 0K 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= A latched interlock (returned to OK) is ready to be reset

[device]_Dvc_CtriSts.ObjCtrl

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 hitwise 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

Counter (PRT)

drive starts.

The PRT instruction records the total run time and number of instances the

Process Restart Inhibit (PRI)

The PRI instruction helps prevent the drive from starting repeatedly.
Continual starts or start attempts in a short period overheat the motor
windings and damage the motor.

PVSD Configuration Considerations

Operand

Type

Description

PlantPAx control

P_VARIABLE_SPEED_DRIVE

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 Pracess Objects
Reference Manual, publication PROCES-RM200.

Ref_Ctrl_Set

RAC_ITF_DVC_PWRVELOCITY_SET

Velocity Automation Device Object Settings Interface
Preconfigured in the device object ladder routine

Ref_Ctrl_Cmd

RAC_ITF_DVC_PWRVELOCITY_CMD

Velocity Automation Device Object Command Interface
Preconfigured in the device object ladder routine

Ref_Ctrl_Sts

RAC_ITF_DVC_PWRVELOCITY_STS

Velocity Automation Device Object Status Interface
Preconfigured in the device object ladder routine

Ref_FaultCodeList

RAC_CODEDESCRIPTION[400]

Fault Code to Fault Description lookup table for the drive
Preconfigured in the device object ladder routine
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Permissive Sheet
PPERM
MT330_FwdPerm
Ready np_Pe o FwdPermOK
144 X © . FwdNBPemOK
BypAcive ‘

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
FwdPermOK Overall permissive status (1= 0K to energize)
FwdNBPermOK

Non-bypassable permissive status (1= all non-bypassable permissives 0K to energize)
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Drive Device Objects

ACM Considerations for a
PVSD Instance

o Mod_MT330_LD_PF5251

ce Mod_MT330_LD_PFx525_NRG!1
MT330_Energy_Dvc_inp
1

MT330_Dve
Mod_MT330_LD_PF525
MT330_Dve_Ctrlinf
MT330_Dve_CtriSet
MT330_Dve_CtriCmd
MT330_Dve_CtriSts
MT330_Dvc_inp

10

raC_Dvc_PF525_InfTable
Mod_MT330_LD_PF525:0 LogicCommand
Mod_MT330_LD_PF525:0 FreqCommand
0.0«
tCument 0.0+
y 2#0000_0000_0000_0000_0000_0000_0000_0000 =

Drive with Energy Parameters

MT330_Energy_Dvc
Mod_MT330_LD_PFx525_NRG
MT330_Energy_Dvc_Ctrilnf
MT330_Energy_Dwve_CtriSet
MT330_Energy_Dvc_CtriCmd
MT330_Energy_Dwvec_CiriSts
MT330_Energy_Dvc_Inp

1.0

raC_Dve_PF525_InfTable
mand Mod_MT330_LD_PFx525_NRG:O LogicCommand
and  Mod_MT330_LD_PFx525_NRG-O.FreqCommand
[

00=
2%0000_0000_0000_0000_0000_0000_0000_0000 &

raC_Opr_PF525_Energy

C_Opr_PF525_En

MT330_Energy_Dvc_Energy .
IT_MT330_Energy_Dvc_Energy_ Msg |
MT330_Energy_Dwvc_Energy_MsgData
MT330_Energy_Dvc_Energy_MsgCtrl
MT330_Energy_Dvc_Ctrlinf
MT330_Energy_Dvc_CtriSts
MT330_Energy_Dvc_EnergyBase
50

0*

O«

raC_Tec_Pwr\elocityStateMonitor
. i

Configure the PVSD parameters to monitor and control a variable speed motor.
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)| _Dve_Ctrlinf
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0w
0w
0.0+
0.0%
0.0+
i
0.0+
0.0«
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Chapter 40

Process Variable Speed Drive (PVSD) Control Strategies

ACM_Based Parameters for a PVSD Instance

Parameter |Visib|e When | Details
00 - Selection

PVSD can be standalone (False) or used as
Cfg_UsedInOther always part of anather PPID_PVSD control strategy

(True)

OTHER_RefTag

Cfg_UsedInOther=True

Link to the other control strategy that uses
this PVSD instance.

Cfg_HasDvcObj

Cfg_UserInOther=False

Set if device has connection to a device
object (Ex. PF525)

Cfg_DvcObj_Tag

Cfg_HasDvcObj=True

Link to the device object.

See Device Object [Cfg_HasDvcObj] on
page 51

Use_00AP

Cfg_UselnOther=False

Has_00AP=True (controller parameter)

Set to use the bus for ownership and
arbitration.

See Process Controller on

Use_Arbitration(

Use_00AP=True

Set to use the Arbitration( instruction for
ownership queuing.

See Process Controller on page 36

01- Options

Bus_Instance

Has_00AP=True (controller parameter)
Use_00AP=True Cfg_UseInOther=False

Link to a bus array instance. This should be
unique for each device

See Pracess Controller on page 36

Cfg_HasReverse

always

Set if drive can run or jog in reverse

Cfg_HasFwdPermObj

always

Set to create an instance of the PPERM
instruction to allow a run forward command

Cfg_HasRevPerm0Obj

Cfg_HasReverse=True

Set to create an instance of the PPERM
instruction to allow a run reverse command

Cfg_HasIntlkObj

always

Set to create an instance of the PINTLK
instruction

UseResetWireConnectors

Cfg_HasIntlkObj=True

Set to connect the Out_Reset of the device
to the Inp_Reset of the associated interlock

Set to create an instance of the restart

Cfg_HasResInhObj always inhibit (PRI) instruction

See Statistics Objects on page 57

Set to create an instance of a runtime (PRT)
Cfg_HasRunTimeQbj always instruction

See Statistics Objects on page 57

Set to enable a hand switch input
Cfg_HasHand always (Inp_Hand)
02.00 - Device Configuration CmdSrc

Set if external commands exist for the
Cfg_HasExt always PVSD. A typical use for external commands

is a Hand-0ff-Auto (HOA) switch.

02.01- Device Configuration Feedback

Set if drive provides feedback signal when

Cfg_HasRunFdbk always running
Cfg_HasSpeedFdbk always Set if drive provides speed feedback
02.03 - Device Configuration External Commands

XCmd_StartFwd

Cfg_UsedInOther=False
CfgHasExt=True

Link to external start forward input
reference

XCmd_StartRev

Cfg_UsedInOther=False
CfgHasExt=True

Link to external start reverse input
reference

XCmd_Stop

Cfg_UsedInOther=False
CfgHasExt=True

Link to external stop input reference

XCmd_JogFwd

Cfg_UsedinOther=False
CfgHasExt=True

Link to external jog forward input reference

XCmd_JogRev

Cfg_UsedInOther=False
CfgHasExt=True

Link to external jog reverse input reference

XCmd_Reset

Cfg_UsedinOther=False
CfgHasExt=True

Link to external reset input reference

XCmd_ResetAckAll

Cfg_UsedinOther=False
CfgHasExt=True

Link to external reset/acknowledge all input
reference
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Chapter 40 Process Variable Speed Drive (PVSD) Control Strategies

Parameter

Visible When

Details

03 - 10 Configuration

Assign a compatible 1/0 point to all applicable parameters in this section. The I/0 connections depend on the
configuration of the controller object I/0. See 1/0 Mapping on page 38...

Inp_Running

Cfg_UsedinOther=False
CfgHasDvcObj=False
Cfg_HasRunFdbk=True

Link to run feedback input reference

Inp_SpeedFdbk

Cfg_UsedinOther=False
CfgHasDvcObj=False
Cfg-_HasSpeedFdbk=True

Link to speed feedback input reference

Qut_Start

Cfg_UsedInOther=False

Link to the start output reference

Out_Stop

Cfg_UsedInOther=False

Link to the stop output reference

OutSpeedRef

Cfg_UsedinOther=False

Link to the speed reference input reference

Qut_Horn

Cfg_UsedinOther=False

Link to the horn output reference

Qut_Reset

Cfg_UsedinOther=False
CfgHasDvcObj=False

Link to the reset output reference

Inp_Accelerating

Cfg_UsedInOther=False
CfgHasDvcObj=False

Link to the accelerating input reference

Inp_ActualDir

Cfg_UsedInOther=False
CfgHasDvcObj=False

Link to the actual direction input reference

Inp_Alarm

Cfg_UsedinOther=False
CfgHasDvcObj=False

Link to the alarm input reference

Inp_AtSpeed

Cfg_UsedInOther=False
CfgHasDvcObj=False

Link to the at-speed input reference

Inp_CommandDir

Cfg_UsedinOther=False
CfgHasDvcObj=False

Link to the command direction input
reference

Inp_Decelerating

Cfg_UsedinOther=False
CfgHasDvcObj=False

Link to the decelerating input reference

Inp_Faulted

Cfg_UsedInOther=False
CfgHasDvcObj=False

Link to the fault input reference

Inp_Ready

Cfg_UsedinOther=False
CfgHasDvcObj=False

Link to the ready input reference

Inp_LastFaultCode

Cfg_UsedinOther=False
CfgHasDvcObj=False

Link to the last fault code input reference

Qut_Fwd

Cfg_UsedInOther=False

Link to the forward output reference

Qut_Rev

Cfg_UsedInOther=False

Link to the reverse output reference

Qut_ClearFaultData

Cfg_UsedinOther=False

Link to the clear fault data output reference

Qut_Run

Cfg_UsedinOther=False

Link to the run output reference

Inp_Hand

Cfg_HasHand=True

Link to the hand switch input reference

04 - Alarm Configuration

Cfg_HasDriveFaultAlm

always

If Cfg_HasDriveFaultAlm=True, ACM displays
section 4.02 - Drive Fault Alarm with
additional parameters

Cfg_HasFailToStartAlm

always

If Cfg_HasFailToStartAlm=True, ACM
displays section 4.04 - Fail to Start Alarm
with additional parameters

Cfg_HasFailToStopAlm

always

If Cfg_HasFailToStopAlm=True, ACM displays
section 4.05 - Fail to Stop Alarm with
additional parameters

Cfg_HaslOFaultAim

always

If Cfg_Has|OFaultAlm=True, ACM displays
section 4.03 - 1/0 Fault Alarm with
additional parameters

Cfg_HasIntlkTripAIm

always

If Cfg_HasIntlkTripAlm=True, ACM displays
section 4.01 - Interlock Trip Alarm with
additional parameters
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Additional Sub-Objects for a PVSD Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object

Description

Interlocks

Configure interlocks for the control strategy
See Interlocks on page 49

Fwd_Permissive
Rev_Permissive

Configure permissives to allow output commands
See Permissives on page 50

Events Configure an event to monitor for the contral strategy
See Event Logging on 4
Linked Libraries Configure device libraries needed for your project

See Device Object [Cfg_HasDvcObj] on page 51
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Chapter ll']

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 5 CS_RMPS
< Parameters and Local Tags
@ MainRoutine
Interlocks
2z RMPS100
23 RMPS100_Out

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

Routine Description
RMPSI01

RMPS101_0ut

HART Ramp/Soak instruction
HART Ramp/Soak instruction with analog output

4 5 CS_RMPS_HART
< Parameters and Local Tags
@ MainRoutine
Interlocks
22 RMPS101
22 RMPS101_Out
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Ramp/Soak (RMPS) Control Strategies

The RMPS EtherNet/IP™ control strategy is available as two routines in the process library
Routine

RMPS102
RMPS102_0ut

Description

EtherNet/IP Ramp/Soak instruction

EtherNet/IP Ramp/Soak instruction with analog output

4 5 CS_RMPS_EtherNetIP
< Parameters and Local Tags
& MainRoutine
Interlocks
2 RMPS102
2 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 5 CS_RMPS_FF
< Parameters and Local Tags
@ MainRoutine
FFLinkMap
Interlocks
23 RMPS103
2 RMPS103_Out

Routine Description
RMPS104 Profibus PA Ramp/Soak instruction
RMPS104_0ut Profibus PA Ramp/Soak instruction with analog output

4 L CS_RMPS_PA
< Parameters and Local Tags
@ MainRoutine
Interlocks
PALinkMap
S RMPS104
23 RMPS104_Out
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CS_RMPS Sheet

PAI
~ RMPS100_PV
RMPS100_PV_np_PV

RMPS100_PV _Inp_ModFt
RMPS100_PV_inp ChFt

RMPS100_PV_inp_Uncertain

RMPS

RMP5100

RMPS100_RampVale

RMPS100_ScakVaue
Scaklime RMPS100_SoakTime

PAl Input References

See CS_PAI Sheet on page 148 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 Number0fSegs.

Valid = 0.0 to maximum positive float

SoakValue |REAL array

Enter a soak value for each segment (0 to NumberOfSegs-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 Number0fSegs.
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Ramp/Soak (RMPS) Control Strategies

CS_RMPS_HART Sheet

PAI = RMPS =
RMPS101_PV RMPS101
{ 04207842 500 0.0 00
RMPS101_PV_np_ PV dﬂd Litil 4,: p_PVData Val J ”D” PV ou JDL
RMPS101_PV_Dve_Sts_eHARTDIagCode1 0 b np_SmanDvcSts Val_InpPW J;jJV o PyvFaut CurentSeg 00
RMPS101_PV_Dvc_Sts. DiagnosticActive 5 - Inp_SmartDveDiagAvaiibe Val RoGl2 00~ CurentSegProg SoakTimel et
RMPSA01_PV_Inp_ModFt b .-.; Inp_ModF ault Val Dev: 00 OutProg GuarRampOn 3
RMPS101_PV_Inp_ChFL IJ - <%l Inp_ChanFauit Ot Resel L-‘ nl SoakTimeProg GuarSoakOn o
RMP3101_PV_Dvc_Sts_CurrentSaturated 2 l = Inp. OuOiSpec Sis_PVBad F : FrogProgReq ProgCper - 0
RMPS101_PV_Dwvc_Sts CurentFmed 0 o np_FuncChedk Sts_eNobfyAll = ﬂr ProgOperReq Audo 1
RMPS101_PV_inp_Uncertain 7 | Inp. PVUncertain Sts Em If; L ProgAuoReq Marual |- 5
4 np_HiHiGate Sts_Hiti e 0 ProgManuaiReq Hold
1 | Inp_HiGate S5 H L ProgHokiReq
, | np_LoGate Stsbop HampVake  RMPS101_RampVaue
; np_ Lol oGate Sts Lolo: a
1 Inp_HiRoCGate Sis_HiRoC ; Seakvaue  RMPS101_SoakVaue
. e 5 J
| 4 Pp_HiDevGate Sts HDevi Scallime  RMPS101_SoakTime
: Inp_LoDevGate s LoDev 0
o | np_CoRGate Sts_Fail |
40 np_Reset
——| Cig._InpRawMin
il - 200 -
1 I f *
RMPS101_PV_Dw T8 e i
A 00 1000 Clg_PVEUMIn
VAL HARTPV - =4 Cig_PVEUMax
Val_HARTSV o BusObj 0
Val_ HARTTV a0
Val HARTQV -3;1
Val HARTLomqCurrent 4?3
Val_pRawMirf romHART |~ =
Val_inpRawMadFromHART 'U.O.
Val PVEUMInFromHART 1000
Val PVEUMaamHART |+~ =
Sts_ eHARTDiagCode 0 RMPS101_PV_Dve_Sts_eHARTDiagCodet

Sts_ CumentSatrated

Sis CurentFed -
Sts_DiagnosticAdive
Srcld

RMPS101_PV_Dve_Sts_CurrertSaturated

RMPS101_PV_Dv. (515 CurentFived

RMPS101_PV_DvEZSts_DiagnosticAcive
1.2

fef HARTData  HARTDevice | PAxDevice
Ref_DiagTable _HARTT_DiagTable_Gernefic
Ref_UnitsTable _HART_EUTable Gereric
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 149.
«  Substitute for RMPS101 for XT100
»  For more information, see HART Integration on page 6l.
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CS_RMPS_EtherNetIP Sheet

raF_ Dve_EH_Framassi00 FUE raP_Dve_EH_Hearbast raP_Dv EH_Fbwmetr RAl RIFS

RUPS 102_PV FT RMPS 102 PV D ve Hearbes RMPS10Z PV_Dve
ErabEOut f = RIPS 102 PV Dvo HE_SendMSG £
Ref Inp RMPS12 PV Promass_100A 11 RMPS 102 PV D v HE_SendDats
RMPS102 PV Promass_100401
RMPS1E2_PV Promass_100AC
RMPS 102 PV_MetarDats

RMPS10Z PV

RMPS102 PV Ma=Dats

_BP_EURt= EH
_EIP_Disglable_Promass#00| ,
il 0.0

RMPSH0Z PV Dvc HB ResdMSG ©
RMPSH02_PV_Dve_HE_ResdData

_EH_Dwc_HBSeq Fromassi 00

RMPS102_RampVsius
s RMFS102_SoskVaus
SckTime  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 151.
»  Substitute for RMPS102 for XT100

For more information, see EtherNet/IP Integration on page 85.

CS_RMPS_FF Sheet

RMPS103_PV_FF_LinkI1.ConnedionFautted 0
raP_Dwve_AP_FFLink PAl RMPS
RMPS103_PV_Dwc RMPS11B_PV 50.0 RMP3103 00
Inp_PVData FFLink_RMPS103_PV_Inp_PVData Inp_PVData Val == PV Out
50.0 0
Inp_PVStausData FFLink_RMPS103_PV_Inp_PVStatusData Inp_ModFault \al_npPWE = PWFault CurrentSeqg
0.0 0o
Inp_LiveDatk FFLink_RMPS10&_PY _Inp_LiveDat Inp_ChanFault Val RoC D 2 CurrentSegProg SoakTimeleft
0.0 0.0 0
\al_PV D Inp_PYUncertain Val_Diev D OutProg GuwaRampOn 0
Sts_PVBad i Inp_HiHiGate Out_Reset 0 SoakTimeProg GuarSoakOn 0
Sts_PVUncertain 0 Inp_HiGate Sts_PVBad 0 ProgProgReq ProgOper 0
Sts_PVGood 0 Inp_LoGate Sts_eMotifyAll 0 ProgOperReq Auta 1
Sts PVGoodCascade 0 Inp_LolLoGate Sts Emr 0 ProghutoReq Manual 0
Sts_PWNotLimited 0 Inp_HiRoCGate Sts_HiHi 0 ProgiManualReq Had
Sts_PVLowLimited 0 Inp_HiDevGate Sts_Hi 0 ProgHoldReq
Sts_PVHighLimited 0 Inp_LoDevGate Sts_Lo 0 Rampvalue RMPS1B_Rampvalue
Sts_PVConstant Inp_QoRGate Sits_Lolo 0 R
Inp_Reset Sts_HiRoC 0 Smkialue RMPS103_Soakvalue
Sts_HiDevp> 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 155.
+  Substitute for RMPS103 for XT100

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 99.
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CS_RMPS_PA Sheet

RMPS104_PV_PA Linkl1.ConnedionFaufted
raP_Dwc_AP_PALINK

RMPS104_PY_Dwve
Inp_PvData PALInk_RMPS104_PV_Inp_PVData
Inp_PvstadusData PALINK_RMPS104_PV_Inp_PVStatusData
Inp_LiveDat PALink_RMP3104_PV_Inp_LinveData
Val_PV
Sts_PvBad
Sts_PVUncetain
Sts_PVGood
Sts_PWMotLimied
Sts_PVLowLimited
Sts_PWHighLimited
Sts_PVConstant

The CS_RMPS_PA control strategy operates the same as the CS_RMPS control strategy but

0.0

oo oo OoOoo

PAl
RMP3104_PV
Inp_PVData Val
Inp_ModFault Val_lnpPy
Inp_ChanFault ValLRoC
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_HiDevGate Sts_Hi
Inp_LoDevGate Sts Lo
Inp_OoRGate Sts_Lolo
Inp_Reset Sts_HiRaC
Sts_HiDev
Sts_LoDev
Sts_Fail
BusOhbj 0

relies on Profibus PA input data.
For information on Profibus PA device outputs to PAl inputs, see CS_PAI_PA Sheet on

page 196.

Substitute for RMPS104 for XT100

==
f=1t=1

= o nlen
(=7~

oo oo oo o oo o0 o

RMPS

RMPS104

PV Out
PVFault CurrentSeg
CurrentSegProg SoakTimeleft
CutProg GuarRampOn
SoakTimeProg GuarSoakOn
ProgProgReq ProgOper
ProgQperReq Auto
ProgAutoReq Manual
ProgManualReq Hold

ProgHoldReq
Rampyalue RMPS104_RampValue

Soak\alue

SoakTime

RMPS104_Soakvalue
RMPS104_SoakTime

For more information, see FOUNDATION Fieldbus and Profibus PA Integration on page 99.

ACM Considerations for
RMPS
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Specify the type of analog input via the PAI_Type parameter
If you use a specific I/0 signal type, select the type for the 10_Signal_Type parameter

Configure these parameters first because they affect the visibility of the remaining
parameters in the RMPS object.
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Chapter 41 Ramp/Soak (RMPS) Control Strategies

ACM_Based Parameters for a RMPS Instance

Parameter | Visible When | Details
00 - Selection

Important: Select this parameter first as
the option affects the remaining
parameters.

PAI_Type always Define the PAl type:
PAI(Single_channel),
PAID(Dual_channel),
PAIM(Multi_channel), or
External PAI(Single_channel)

Localize_PAQ always Set to use a local routine in the program
10_Signal_Type PAI_Type = PAI(Single_channel) setect the signatype: Rone, HART

Set to use the bus for ownership and
Use_00AP Has_00AP=True (controller parameter) |arbitration.

See Pracess Contraller an page 36

Set to use the Arbitration( instruction for
Use_Arbitration( Use_00AP=True ownership queuing.

See Pracess Controller on page 36

01- Options

Set to use HART Digital Data for the PV, SV,

Cfg_UseHARTDigitalData |0_Signal_Type=HART TV, and FV values

. 10_Signal_Type=HART Set to connect HART scaling from PAH
Cfg-UseHiARTScaling Cfg_UseHART DigitalData=False object
: _ Select the HART type (Generic, Hartb, Hart6,
10_Signal_Type=HART ; h :
Hart_Type Cfg_UseHART DigitalData=False ?;bl]lgrt7) and the associated diagnostic

Link to the HART device object.
See (RA-LIB) Process > HART_Mapping >
HART I/0 Card Mapping

Link to the E+H EtherNet/IP device object.
Ref_EtherNetIPModule 10_Signal_Type=EH_EthernetIP See (RA-LIB) Process > Module >
Endress+Hauser for available objects

Link to the FOUNDATION Fieldbus device

; _ object.
Ref_FF_Module 10_Signal_Type=FF See (RA-LIB) Process > Module >

Foundation Fieldbus for available objects

Link to the Profibus PA device object.
Ref_PA_Module 10_Signal_Type=PA See (RA-LIB) Process > Module > Profibus
PA for available objects

. 10_Signal_Type=HART
Ref_HartDevice Cfg_UseHARTDigitalData=False

03.00 - 10 Configuration
Assign a compatible I/0 point to all applicable parameters in this section. The I/0 connections depend on the 1/0
signal type and the configuration of the controller abject I/0. See 1/0 Mapping on page 38.

PAI_Type=PAl(Single_channel)

PAI_Ref_Tag - Link to the analog input reference
PAI_Type=ExternalPAl(Single_channel)
PAID_Ref_Tag PAL_Type=PAI(Dual_channel) Link o the analog input (dual channel)
PAIM_Ref_Tag PAL_Type=PAIM(Multi_channel) Link o the analog input (mul; channel)
PAI_RefTag is linked to an analog input
reference
PAI_Type=PAI(Single_channel)
10_SignalType=None . .
Inp_PV — - Link to the PV input reference
PAI_RefTag is linked to an analog input
reference

PAI_Type=PAl(Single_channel)
10_SignalType=HART

03.00.10 - Ref PAI Alarm Configuration

PAI_RefTag is linked to an analog input
Ref_HiHiGate reference Link to the gate reference
PAI_Type=PAl(Single_channel)
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Parameter Visible When Details
PAI_RefTag is linked to an analog input
Ref_HiGate reference Link to the gate reference
PAI_Type=PAl(Single_channel)
Ref LoGate rPé&fIérReenflgg is linked to an analog input Link to the gate reference
PAI_Type=PAIl(Single_channel)
el LoLoGate ré&flérReegIsq is linked to an analog input Link to the gate reference
PAI_Type=PAI(Single_channel)
et HiRoCCate rPé\fléfeenflsg is linked to an analog input Link to the gate reference
PAI_Type=PAI(Single_channel)
Ref.HiDevBate rpéflérReenf(T:Zg is linked to an analog input Link to the gate reference
PAI_Type=PAI(Single_channel)
R LoDevBate Ir)eAflérReerIcT:gg is linked to an analog input Link to the gate reference
PAI_Type=PAI(Single_channel)
el DoRGate rPeAflérReelggg is linked to an analog input Link to the gate reference
PAI_Type=PAl(Single_channel)
03.11 - 10 Configuration
PAO_RefTag always Link to first analog output reference
. . _ Set if the analog output reference has an
Cfg-HasCVIntlkObj Localize_PAO=True interlock CV
. . Set to connect the Out_Reset of the device
UseResetWireConnectors | Cfg_HaslIntlkObj=True to the Inp_Reset of the associated interlock
PAI_RefTag is linked to an analog input
Bus_Instance_CV Leafserggzgzme (controller parameter) | LInk (0.2 bus array instance. This should be
- - Use_00AP=True P unique for each device
Localize_PAO=True
Inp_PosFdbk Localize_PAO=True Link to input position feedback
Qut_CV Localize_PAO=True Link to the first output CV reference
Additional Sub-Objects for a RMPS Control Instance
Each sub-object has a tab on the configuration dialog for the control strategy object.
Sub-Object Description
Configure an interlock for the CV instance
Cintlk See Interlocks on page 49
Events Configure an event to monitor for the control strategy
See Event Logging on page 49
Configure an event to monitor for the CV instance
CVEvents See Event Logging on page 49
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Area Control Strategy

Organizational Control Strategies

This section includes information on several control strategies:
» (CS_raP_Opr_Area
«  CS_raP_Opr_Unit
» (CS_raP_Opr_EMGen
» (S_raP_Opr_EPGen

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.

Contains instances of external alarms and trigger logic.

ExtddAlarms See Extended Alarms Routine on page 438

CS_raP_Opr_Area Sheet

The Areal00 routine contains the CS_raP_Opr_Area sheet.
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raP_Opr_Area
Area100
Area100_Inp_EStop : np_ESiop Sts_Alm
Area100_Inp_SStop : — Inp_SStop Sts_Available
" (] PCmd_Physical Sts i
PCmd_Virtual
Bus 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 :Ezifdlcct?o?]f data structure (backing tag) required for proper operation of

Bus companent for organization control 0 if not using organization
Bus[x].0bj when using organization
Bus raP_UDT_Opr_Bus
See the Rockwell Automation Library of Process Objects Reference
Manual, publication PROCES-RM200.

ACM Considerations for an Area Instance

Configure the Area parameters to manage the associated equipment.
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Unit Control Strategy

ACM_Based Parameters for an Area Instance

Parameter |Visib|e When | Details
01- Options
Bus_Instance always Link to a bus array instance. This should be unique for

each device

03 - 10 Configuration
Assign a compatible 1/0 point to all applicable parameters in this section. The I/0 connections depend on the 1/0
signal type.

Inp_EStopFdbk always Link to the EStop feedback reference
Inp_SStopFdbk always Link to the SStop feedback reference
04 - Alarm Configuration

If Cfg_HasEStopAlm=True, ACM displays section 4.01-
Alarm EStop with additional parameters

If Cfg_HasSStopAim=True, ACM displays section
04.02 - Alarm Soft Stop with additional parameters

Cfg_HasEStopAlm always

Cfg_HasSStopAlm always

Additional Sub-Objects for an Area Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description

Configure extended alarms for the control strategy.
ExtddAim See Extended Alarms on page 54
Configure an event to monitor for the control strategy.
See Event Logging on page 49

Events

The Process Unit control strategy groups equipment together, and provides a propagation
mechanism for aggregating status from equipment, and broadcasting commands to
equipment. For example, each vessel, tank, mixer, machine within the control system would be
considered a Unit. 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

The CS_raP_Opr_Unit 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 Unit control strategy contains these routines:

Routine Description

Unit100 Function Block control strategy routine.
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Routine

Description

ExtddAlarms

Contains instances of external alarms and trigger logic.
See Extended Alarms on page 54

Parameters

Contains raP_Opr_EMGen parameter mapping to and
from Parameter blocks [ _ParRpt (Enum, Integer, Real,
String)] to raP_Opr_Unit instance.

See Parameters on page 54

Reports

Contains raP_0pr_EMGen report mapping to and from
Parameter blocks [_ParRpt (Enum, Integer, Real,
String))] to raP_Opr_Unit instance.

See Reports on page 55

The Unit100 routines contains these sheets:

Sheet

Description

CS_raP_Opr_Unit

Unit Add-On Instruction

Permissives

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 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.

See Interlocks on 4

CS_raP_0Opr_Unit Sheet

The Unit100 routine contains theCS_raP_Opr_Unit sheet

raP_Opr_Unit

UNIT1 00

Bank_7_Executed Enableh
UNIT100_inp_EStop Inp_EStop
UNIT100_Inp_SStop Inp_SStop

Pemoi Inp_Pemoic Sts_BypActive

2Hz2 NBPermOK Inp_NBPermOK Sts_EStop
Inp_IntlkOK
Inp_NBintlkOK Sts_NotRdy
Inp_Intlk&vaiable Stz_Virtual

2.G2 UNIT100_Intk_BankSts. Sts_IntlkOK
UNIT100_Intlk_BankSts. Sts_NBintlOK
UNIT100_Intlk_BankSts Sts_Available
UNIT100_Intlk_BankSts Sts_IntlkTripinh

ololola|la

Inp_IntlkTripinh

Out_ExtddAlmsRe set
Stz Alm

Sts Available

Stz SStop

UNIT100_intlk_BankSts. Sts_RdyReset Inp_RdyReset
Inp_GroupCmd1MNBPermOK
Inp_GroupCmd 1 PermOK
Inp_GroupCmd2NBPermOK
Inp_GroupCmd2PermOK
Inp_GroupCmd3NBPermOK
Inp_GroupCmd3PermOK
Inp_GroupCrmd4NBPermOK
Inp_GroupCmd4PermOK
Inp_PromptRdy
PCmd_Physical
PCmd_\irtual

Bus
Batchintfc
Par0bj
RptObj

Bus[41)]

0
UNT100_PAR
UNT100_RPT
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CS_raP_Opr_Unit Input Reference

Parameter

Description

Banl_7_Executed

[same content as we discussed in the meeting]

Unit100_Inp_EStop

1=Emergency stop input ok.

Unit100_Inp_SStop

1= Software stop input ok.

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 OK, device can turn
On

Unit100_Intlk_BankSts.Sts_IntlkOK

Interlock bank status
1=0Ktorun
0=Stop

Unit100_Intlk_BankSts.Sts_NBIntlkOK

Interlock bank status
1= All non-bypassable interlocks OK to run

Unit100_Intlk_BankSts.Sts_Available

Interlock bank status
1= Available

Ulnit100_Intlk_BankSts.Sts_IntlkTripInh

Interlock bank status
1=Interlock trip inhibit - stops equipment but does not
trip

Unit100_Intlk_BankSts.Sts_RdyReset

Interlock bank status
1= A latched interlock (returned to OK) is ready to be

reset

CS_raP_Opr_Unit Output Reference

Parameter

Description

BypActive

Output connection to permissives and interlock bank
sheets

CS_raP_Opr_Unit Configuration Considerations

Operand Type Description
Instance of data structure (backing
PlantPAx control raP_Opr_Unit tag) required for proper operation of
instruction
Bus raP_UDT_Opr_Bus Bus component
Batchintfc raP_UDT_Opr_PUnitFTBatch_Intfc  |Batch interface
. Optional parameter object interface.
Par0bj raP_UDT_Opr_ParRpt_Intfc Link to routine
. Optional report object interface. Link
RptObj raP_UDT_Opr_ParRpt_Intfc to routine
ACM Considerations

Configure the Unit parameters to manage the associated equipment.

Parameter | Visible When | Details
00.02 - Options
Bus_Instance always Link to a bus array instance. This

should be unique for each device

Bus_PromptInstance

Cfg_HasPrompt=True

Link to a bus array instance for
associated prompt instruction. This
should be unique for each device

01 - Programming Execution

Set if the unit requires an external

Cfg_HasBatchQbj always module to support batch data and
commands
Set to create an instance of the
Cfg_HasIntlkObj always PINTLK instruction

See Interlocks on page 49
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Parameter

Visible When

Details

UseResetWireConnectors

Cfg_HasIntlkObj=True

Set to connect the Out_Reset of the
device to the Inp_Reset of the
associated interlock.

Cfg_HasLatchDefeat

Cfg_HaslIntlkObj=True

Set to connect a latched defat to a
state selection

Cfg_LatchDefeatConnection

Cfg_HasLatchDefeat=True

Set to connect a state to a latched
defeat on an interlock

Cfg_HasPermObj

always

Set to create an instance of the
PPERM instruction to allow a state
command

See Permissives on page 50

Cfg_HasPrompt

always

Set to create an instance of the
PROMPT instruction for the HMI

Cfg_HasGroupCmd1PermObj

always

Set to create an instance of the
PPERM instruction to allow a group
command

See Permissives on page 50

Cfg_HasGroupCmd2PermQbj

always

Set to create an instance of the
PPERM instruction to allow a group
command

See Permissives on page 50

Cfg_HasGroupCmd3PermObj

always

Set to create an instance of the
PPERM instruction to allow a group
command

See Permissives on page 50

Cfg-HasGroupCmd4PermObj

always

Set to create an instance of the
PPERM instruction to allow a group
command

See Permissives on page 50

02.01 - Group Commands

Cfg_HasGroupCmds

always

Set if the unit has group commands

Cfg_HasGroupSts

Cfg_HasGroupCmds=True

Set if there is group status

03 - 10 Configuration
Assign a compatible 1/0 point to all ap
signal type.

plicable parameters in this section. Th

e I/0 connections depend on the I/0

Inp_EStopFdbk always Link to the EStop feedback reference
Inp_SStopFdbk always Link to the SStop feedback reference
04 - Alarm Configuration

If Cfg_HasEStopAlm=True, ACM
Cfg_HasEStopAlm always displays section 4.01 - Alarm EStop

Marm with additional parameters

If Cfg_HasSStopAlm=True, ACM
Cfg_HasSStopAlm always displays section 4.02 - Alarm SStop

Mlarm with additional parameters

If Cfg_HasIntlkTripAlm=True, ACM
Cfg_HasIntlkTripAlm always displays section 4.03 - Interlock Trip

Marm with additional parameters

Cfg_HasGroupCmd1Fail

Cfg_HasGroupCmds=True

If Cfg_HasGroupCmd1Fail=True, ACM
displays section 4.04 - Group
Command 1Fail Alarm with additional
parameters

Cfg_HasGroupCmd2Fail

Cfg_HasGroupCmds=True

If Cfg_HasGroupCmd2Fail=True, ACM
displays section 4.05 - Group
Command 1Fail Alarm with additional
parameters

Cfg_HasGroupCmd3Fail

Cfg_HasGroupCmds=True

If Cfg_HasGroupCmd3Fail=True, ACM
displays section 4.06 - Group
Command 1 Fail Alarm with additional
parameters

Cfg_HasGroupCmd4Fail

Cfg_HasGroupCmds=True

If Cfg_HasGroupCmdX4Fail=True, ACM
displays section 4.07 - Group
Command 1Fail Alarm with additional

parameters
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Generic Equipment Module
(EMGEN) Control Strategy

Additional Sub-Objects for a Unit Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object Description

Interlocks gggflir?tlérﬁoi&tgrg]ck: fgrl'tghe control strategy
Permissives gggfg)gl:ﬁipei;miss;ves to allow output commands
Fvents Configure an event to monitor for the control strategy

See Event Logging on page 49

UnitParameters

Configure parameters for the control strategy
See Parameters on page 54

UnitReports

Configure reports for the control strategy.

See Reports on page 55

GroupCmd1Permissive
GroupCmd2Permissive
GroupCmd3Permissive
GroupCmd4Permissive

Configure permissives to allow group commands
See Permissives on page 50

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.

- Afaceplate 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_0pr_EPGen_PHASE control strategy instead.

«  You want to apply the PackML state model.

The EMGEN control strategy is available as a program in the process library:
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4 L CS_raP_Opr_EMGen
<7 Parameters and Local Tags
B MainRoutine
Devices
20 Dispatch
ExtddAlarms
Parameters
Reports
s STOO_STATE_O
3 STO_STATE_1
3, STO2_STATE 2
s, STO3_STATE_3
+ STO4 STATE 4
+ STOS_STATE_S
+ STO6_STATE_6
s STO7_STATE_7
StateCall
StateModel
StateReadyMap

Q
&
2
T
a
g
]
T
&
8
a
g
a
a
a
™
a

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

484

Routine Description
Devices Status of devices. Add logic appropriate to your application.
Dispatch Contains raP_Opr_EMGen Add-On Instruction.

Contains instances of external alarms and trigger logic.
ExtddAlarms See Extended Alarms Routine on page 498

Contains raP_Opr_EMGen parameter mapping to and from Parameter blocks [_ParRpt (Enum,
Parameters Integer, Real, String)] to raP_Opr_EMGen instance.

See Parameters and Reports Routines on page 500

Contains raP_Opr_EMGen report mapping to and from Parameter blocks [ _ParRpt (Enum,
Reports Integer, Real, String))] to raP_0pr_EMGen instance.

See Parameters and Reports Routines on page 500

STOO_STATE_O0...31

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
A03_Permissives
A0 Extddflarms
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

StateModel g
conditions.
Equipment Module StateReadyMap Routine - Defines when each Equipment Module State is
Available for both selection by the HMI and selection by Controller Logic.

StateReadyM For each state number, 0 to 31:

atereadyrap « 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
Dispatch Routine

The Dispatch routine contains these Function Block sheets:

Rockwell Automation Publication PROCES-RM201C-EN-P - October 2025



Chapter 42

Organizational Control Strategies

PermOK

2-G

£

NBPermOiK

Gz

AsctdDevice Alarm

0

0

Sheet Description
EMGEN100 Equipment Module 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
Interlock Bank 1
Interlock Bank 2
Interlock Bank 3
Interlock Bank 4
Interlock Bank 5
Interlock Bank 6
Interlock Bank 7

The instruction monitors by passable and nan-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

Bank_7_Executed Enablen

Out_ExtddAImsRe set

10-F2 Inp_StepHold Sts_eState :
Inp_RdyOk Sts_eStep [+
Inp_RdyOkPrag Sts_eSts[7
Inp_PemmOK St Idle [—
] Inp_NBPermoK Sts Alm ;
EM_Intlk_BankSts. 3s_IntlkOK Inp_InthOK Sts_Available [5
EM_Intk_BankSts. Sts_NBintkOK ! Inp_MBIntlkOK Sts_BypActive [—
EM_Intlk_BankSts. Sts_Available l Inp_Intk&vaiable Stz DvcAlms :
EM_Intk_BankSts. Sts_IntlkTripinh : Inp_IntlKTripinh Sts_Err :
EM_Intk_BankSts. Sts_RdyReset - Inp_RdyReset Sts_Maint[
. Inp_DweAlms Sts_Oper :
- Inp_MNBOvcAlms. Sts_Prog :
¢f Inp_Reset Val_ActiStep[>
Inp_PromptRdy
PCmd
Bus Bus[30]
Par0bj EM_PAR
RptObj EM_RPT
Sy=0bj System
Ref_SM 0
raP_0Opr_EMGen Input References
Parameter Description

Bank_7_Executed
Where 7 = The total number of
interlocks in your control strategy

1= All interlock banks have been evaluated

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

Interlock bank status
1=0Ktorun
0="Stop

EM_Intlk_BankSts.Sts_IntlkOK

EM_Intlk_BankSts.Sts_NBIntlkoK | Interiock bank status

1= All non-bypassable interlocks OK to run

Interlock bank status

EM_Intlk_BankSts.Sts_Available 1= Available

EM_Intlk_BankSts.Sts_IntlkTripinh | Interlock bank status

1=Interlock trip inhibit - stops equipment but does not trip

EM_Intlk_BankSts.Sts_RdyReset | \nterlock bank status

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_0Opr_EMGen Output References

Parameter

Description

BypActive

Output connection to permissives and interlock bank sheets

raP_Opr_EMGen Configuration Considerations

Operand Type Description

® Instance of data structure (backing tag) required
PlantPAX™ control raP_Opr-EMGen for proper operation of instruction
Bus raP_UDT_Opr_Bus Bus component
ParObj raP_UDT_Opr_ParRpt_Intfc ?Oplﬂ?nneal parameter object interface. Link to
RptObj raP_UDT_Opr_ParRpt_Intfc Optional report object interface. Link to routine
SysObj raP_UDT_Opr_System System companent.

Dispatch Permissive Sheet

BypActive

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

M Action_0830

P V/ Set step number and step description
eTK181.PSet_Step := 638;
eTK1@l.PSet_StepDesc := 18;

// Capture Parameters
eTK181.PCmd_ParCapture := 1;

Tran_0630
&TK101.5ts_ParCapturs

M Action_0840

Step_0640 V/ Set step number and step description
eTK101.PSet_Step := 648;
eTK101.PSet_StepDesc := 41;

i/ Close xvilel
XV11@1.PCmd_Posl := 1;

StateCall Routine Example

EM.5ts.0 JSR

0 LT Routne Name ST00_STATE_0
EM.Sts.1 ISR

Routine Name STO1_STATE_1

StateModel Routine Example

Set State 0 (STATE_O) Actve
MOV
Source 220000_0000_0000_0000_0000_0000_0000_0001
5 fs Dest EMnp_5t
220000_0000_0000_0000_0000_0000_0000_00014
Set State 1 (STATE_1) Active
sl (bitw
EM.Sts_Rgst 1 MOV

Source 2#0000_0000_0000_0000_0000_0000_0000_0010

Dest EM.inp_St
280000_0000_0000_0000_0000_0000_0000_00014
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StateReady Map Routine Example

EM.Sts.0 EW.inp_RdyOk.0

EM.Sts. 1 EM.Inp_RdyOk 1

ACM Considerations for an EM Instance

Use the Cfg_NumStates parameter to define the number of equipment module states.

ACM_Based Parameters for an EM Instance

Parameter | Visible When | Details

00 - Selection

Set to use the ArbitrationQ instruction
Use_Arbitration( always for ownership queuing. See Pracess

Controller on page 36

Set to deploy the visual state machine

Use VisualStateMachine_ADI always AQI. Clear to use deploy a state model
Select the type of state model:
StateModelSelection Use_VisualStateMachine_AQI=True |UserDefined S88 PackML NAMUR

Equipment

Select to deploy a state model with a

Use_StepTransitionsDiagnostics | always visual state machine AOI

00.02 - Options

Link to a bus array instance. This should

Bus.Instance always be unique for each device

UseBus_Alias always ?;élse Bus[x]in EM, 1=-Use EM_Bus Alias
Link to a bus array instance for

Bus_Promptinstance Cfg_HasPrompt=True associated prompt instruction. This

should be unique for each device

01- Programming and Execution

Set to include mode and ownership

BuildArbtrtnLogic always arbitration logic
. Set to create an instance of the PINTLK
Cfg_HasIntlkObj always instruction
Set to connect the Out_Reset of the
UseResetWireConnectors Cfg_HaslIntlkObj=True device to the Inp_Reset of the
associated interlock
. Set to connect a latched defeat to a
Cfg_HasLatchDefeat Cfg_HasIntlkObj=True state selection
: _ Set to connect a state to a latched
Cfg_LatchDefeatConnection Cfg-HasLatchDefeat=True defeat on an interlock
. Set to create an instance of the PPERM
Cfg-HasPerm0bj always instruction to allow a state command
Cfg_HasPrompt always Set to create an instance of the PROMPT

instruction for the HMI
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Parameter Visible When | Details
02 - Device Configuration

Enter the number of equipment module
Cfg-NumStates always states (supports as many as 3l states)
Cfg_UseLegacyOwnership always Set to use legacy ownership

03.x - State xx Configuration
Where x =0...31

State_xRoutineName

Cfg_NumStates=x

Enter the name of the routine (state
name)

State_xRoutineType

Cfg_NumStates=x

Select the type of routine: RLL for ladder
logic SFC for sequential function chart

04 - Alarm Configuration

Cfg_HasDvcAlmsAlm

always

If Cfg_HasDvcAimsAim=True, ACM
displays section 4.01- Alarm Device
Alarms Navigation with additional
parameters

Cfg_HasIntlkTripAlm

always

If Cfg_HaslIntlkTripAlm=True, ACM
displays section 4.02 - Interlock Trip
Alarm with additional parameters

Cfg_HasRptDataAlm

always

If Cfg_HasRptDataAlm =True, ACM
displays section 4.03 - Alarm Report
Data with additional parameters
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Additional Sub-Objects for an EM Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object

Description

ExtAlm

Configure extended alarms for the control strategy
See Extended Alarms on page 54

EPParameters

Configure parameters for the control strategy
See Parameters on page 54

EPReports

Configure reports for the control strategy.

See Reports on page 55

Interlocks

Configure interlocks for the control strategy
See Interlocks on page 49

Permissives

Configure permissives to allow output commands
See Permissives on page 50

LocalTags

Configure locally-scoped tags for the contral strategy.

See Local Tags on page 55

AsctdDevices

Configure associated control modules for the control strategy.
See Associated Devices on page 56

Create custom rungs of ladder logic for the control strategy.

LocalLogic See Local Logic on page 56
Events Configure an event to monitor for the control strategy

See Event Logging on page 49

TransitionsDiag

Link a PPERM or PBL instruction to a transition of a state in the control strategy.
See Transition Diagnostics on page 57

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.
- Marming 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:
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4 X] CS_raP_Opr_EPGen_PHASE
<7 Parameters and Local Tags
= MainRoutine
Ze1 Aborting
#x1 Holding
7 Resetting
Ze1 Restarting
Zv1 Running
Zx1 Stopping
Devices

dg Dispatch
ExtddAlarms
Parameters
PHASECommands
Reports

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.
Resettin 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 thatitisin 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
9 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
Dispatch Routine

The Dispatch routine contains these Function Block sheets:

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
Interlock Bank 1
Interlock Bank 2
Interlock Bank 3
Interlock Bank 4
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.
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Dispatch EPGEN100 Sheet

raP_Opr_EPGen
EP .
Bank_7_Executed ! Enableln Out_ExtddAlmsReset :
10-F2 Inp_StepHold Ste_ldle :
PemOK L Inp_PermOK Sts_Running :
2-G2 NBPermOK ! Inp_NBPermOK Sts_Stopped :
2G2 EP_Intk_BankSts. Sts_IntkOK : Inp_IntkOK Sts_Held ;
EP_Intlk_BankSts. Sts_NBRtkOK . Inp_NBIntk QK Sts_Aborted |7
EP_Intlk_Banksts. Sts_Available - Inp_Intikavailble Sts_Paused [
EP_Intlk_BankSts.Sts_hntlkTripinh : Inp_IntlkTripinh Sts_AutoPauseEnabled :
EP_Intlk_BankSts.Sts_RdyReset - Inp_RdyReset Sts_Complete [+
Inp_DwcAlms Sts_ePhsOwner :
Inp_NBDvcAlme Sts_ePhsStak :
Inp_Resst Sts_eState [>
. - Inp_PromptRdy Sts_eStep [
AsctdDevice Aarm g St eSB [
, ¢Jf Sts_Alm ;
0 Sts_Availabk [7
Sts_BypActive [— BypActive
Sts_DveAlms [ 2D3 3-C4
Stz Em :
Sts_Mairt [ _
Sts Oper :
Stz Prog :
Val_ActiStep[7
Val_Holdindx [
Ref Phase EP_PHS
Bus Bus[20]
Pardb] EF_PAR
RptObj EP_RPT
Sy=0bj System
raP_Opr_£PGen Input References
Parameter Description

Bank_7_Executed
Where 7 = The total number of 1= All interlock banks have been evaluated
interlocks in your control strategy

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 OK 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_BankStsSts_RdyReset 1= Alatched interlock (returned to OK) is ready to be reset

AsctdDeviceAlarm Associated Device Alarm Active if any Bits are Logic 1.

raP_Opr_EPGen Output References

Parameter Description

BypActive Output connection to permissives and interlock bank sheets
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raP_0Opr_EPGen Configuration Considerations

Operand Type Description
o 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_Pam

BypActive

PermiOK
NBPermDK

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)

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.
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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.

- APhase 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.
PCMD Result Codes

If you assign a tag to store the result 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
valid

24579 - “ou cannot command the equipment phase. One of the following already owns the equipment phase. RSLogix 5000 softwareexternal sequencer (e.q., RSBizWare
Batch software) another program in the controller
24594 - The equipment phase is unscheduled, inhibited, or in a task that is inhibited.

EQUIPMENT PHASE COMMANDS

Start Command

EPGEM100 - Equipment
Phase 1 = Start

request.
EP.Sts_StartRgst PCHD
Phasze Name CS_raP_Opr_EPGen_PHASE
Command Start
Result EP.PSet_CmmndRsls
EQUIPMENT PHASE COMMANDS
ReStart Command
EPGEM100 - Equipment
Phase 1 = Restart
request.
EP.5ts_RestartRgst PCHMD
Phasze Name CS_raP_Opr_EPGen_PHASE
Command Restart
Result EP.PSet_CmmndRsls
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EPGEN100 - Equipment
Phase 1= Stop
Request.
EPSts_StopRast

EPGEN100 - Equipment
Phase 1 = Hold
Request
EP.Sts_HoldRagst

EQUPHENT PHASE COMMANDS

Stop Command

| PhaseName CS_raP_Opr_EPGen_PHASE |

EQUIPMENT PHASE COMMANDS

Hold Command

5

EPGEN100 - Equipmeant
Phase 1 = Abort
reguest
EP.Sts_AbortRgst
L
s

EPGEN100 - Equipment
Phase 1 = Reset
phase request.

EP.Sts_ReseRast
1L

EQUIPHENT PHASE COMMANDS

Abort Command

EQUIPHMENT PHASE COMMANDS

Reset Command

Command Stop
Resul EP.PSet_CmmndRslts
EPGEN100 - Equipment
Pnase 1 = When 3
hold request &
received from the
HMI, Only hold the
Equipment phase, do
not inform FTBatch
EP.Sts_OnlyHolEP | POVR
—-— Phase Name CS_raP_Opr_EPGen_PHASE
Command Hold
Resut. EPPSet_CmmdRsts
EPGEN100 - Equipment
Phase 1 = When a
hoid request is
received from the
HMI, Only hold the
Equipment phase, do
not inform FTBateh
EPSts OniHoWtP  [[PCHD
1 F | Phase Name CS_raP_Opr_EPGen_PHASE
Command Hold
[ PCiiD |
~ Prase Name CS_raP_Opr_EPGen_PHASE
Command Abort
Result EP.PSet_CmmndRstts
| PCMD |
~| Phase Name CS_raP_Opr_FPGen_PHASE -
Command Reset
| Resut EP.PSel_ CovndAists

"= Egqupment Phase Lock & Unibck ™™

NOTE: THE FOLLOWING THREE RUNGS ARE NOT TO BE USED F THE PHASE WILL BE OWNED BY A UNIT VIA THE BUS.

THESE RUNGS CANNOT REMAIN ACTIVE IF BUS OWNERSHIP OF THE PHASE IS BENG USED
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*** Equipmen| Phase Lock & Unlock ™

Control mode

3. After Uniocking the Equipment Phase, set the control mode to the configured Normal control mode once

EPGEN10D - Equipment

#2 1. Command to Lock ™=

When in Operator Control mode an Equipment Phase can be manually controlied on the HMI by an operator, an operalor can also Lock an Equipment Phase in Operator
Whien in Program Contral mede an Equipment Phase can be Owned by an External Sequencer (Balch), an internal Sequencer or the Phase Monkor Logix

1. When the Equipment Phase is Not Locked in Program/Qperator Control mode and is Owned, then Lack the Equipment Phase in Program Conlral mode
2. Whan tne Equipment Phass i Locked in Program Control mode and i ne lsnger Owned, then Uniock the Equipment Phase

EPGEN100 - Equipment

EPGEN100 - Equpment
Phase 1 =ALog
program that usés

nsiructions to

command the
equipment phase.
Other sequencers

can'l give commands
to the
squipment phase,
EP.Sts_PhsOwnerintiSeq

4 L
EPGEN100 - Equipment
Phase 1 = The
command toakar and
phase monfor window
sand commands to the
squipment phase
Sequencers cant
give commands to the
equipment phase.
This includes:
Internal and
External.

EP Sts_PhsOw

—_H'_i

"2 Command to Unlock *=*

EPGEN100 - Equipment

Phase Program
Phase 1 = APC-based command to fock
apphcation that Program (disallow
EPGEN100 - Equipment commands the Operator), The
Phase equipment phase via nsruction ciears
ProgramiOperator CIP messages. Other this operand
lock (latch) state, sequencers can' automaticaly if
1=Locked 0= give commands to the Cfg_PCmdLockésLevel
Uniocked. equipment phase. =l
EP.Sts_ProgDperLock EP.Sts_PhsDwnerExtiSag EP PCmd_Lock
L 3E L

Phase 1 = The
EPGEN100 - Equipment command ioolbar and
EPGEN100 - Equipment Phase | =ALogx phasa manitor window EPGEN100: - Equipment
Phase 1 = APC-based program that uses send commands. to the Phase Program
application that nsiructions to equipment phase command to uniock
EPGENT00 - Equipment commands the command the Sequencers can'l Program (allow
Phase egquipment phase via eguipment phase, give commands fo the Operator to
Program/Opeérator CIP messages. Other Cther sequencers equipment phase. acquire). The
lock {latch) state, EPGEN100 - Equipment sequencers can't can't give commands This includes nstruction clears
1=Locked 0= Phase 1 = Program is ghve commands to the o the Internal and this operand
Unlocked. selected equipment phase equipment phase. External sulomstically.
EP.Sts_ProgOperLock EP.Sts_Prog ER.Sts_PnsOwnerExtiSeq  EP.Sts_PnsOwnerintSeq  EP.Sts_PhsOwnerLogx EP.PCmd_Unlock
1E 1E - — (L _J
< &+ 3 1
| 1 Setto Normar
| control mode
+ EP_SetNormal
L <L
™ 3 Command to select configured TNormar control mode ™
EPGEN100 - Equipment
Phase Program
EPGEN100 - Equipmant EPGEN100 - Equipment command to s&lect
Phase Phase Normal source: Operator {Program to
ProgramfOperator 1= Program if no Operator). The
ok (latch) state, reguests; 0 = instruchon clears
1=Locked, 0= 1 = Sed to "Normal Qperater if no this oparand | = Set to "Normal
Uniocked, control mode requests. automaticaly, control mode:
EP_SetNormal EP.PCmd_Oper EP_Sethormal
1 E (L )
EPGEN100 - Equipment
Phase Program
ERGEN100 - Equipment command to select
Phase Normal source: Program (Operator to
1 = Program if no Program). The
requests; 0 = instruction clears
Operator if no this operand
requesds. automaticady.
EP.Cfg_Proghormal EP.PCmd_Frog
i L
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ACM Considerations for an EP Instance

Configure the EP parameters to define equipment phases.

ACM_Based Parameters for an EP Instance

Parameter | Visible When | Details
00 - Selection

Set to use the ArbitrationQ instruction for
Use_Arbitration always ownership queuing.
See Pracess Controller on page 36

Select to deploy a state model with a
visual state machine AOI

Use_StepTransitionsDiagnostics always

00.02 - Options

Link to a bus array instance. This should

Bus-Instance always be unique for each device

UseBus_Alias always ?;gse Bus[x]in EM, 1=-Use EM_Bus Alias
Link to a bus array instance for

Bus_Promptinstance Cfg_HasPrompt=True associated prompt instruction. This

should be unique for each device

01- Programming and Execution

Set to include mode and ownership

BuildArbtrtnLogic always arbitration logic.
. Set to create an instance of the PINTLK
Cfg_HasIntlkObj always instruction
Set to connect the Out_Reset of the
UseResetWireConnectors Cfg_HasIntlkObj=True device to the Inp_Reset of the associated
interlock
Cfg_HasLatchDefeat Cfg_HasIntlkObj=True Set to connect a latche defeat to  state

Set to connect a state to a latched defeat

Cfg_LatchDefeatConnection Cfg_HasLatchDefeat=True on an interlock

- Set to create an instance of the PPERM
Cfg-HasPerm0bj always instruction to allow a state command
Cfg_HasPrompt always Set to create an instance of the PROMPT

instruction for the HMI

02 - Device Configuration

Set if the phase has an external

Cfg_Extrnal3gner always sequencer (FactoryTalk Batch)
Set if the phase has an internal sequencer
Cfg_IntrnalSgncr always (Sequence Manager)
Cfg_HasAbortingState always Set if there is an aborting phase
Cfg_HasHoldingState always Set if there is a holding state
Cfg_HasReSettingState always Set if there is a resetting phase
Cfg_HasReStartingState always Set if there is a restarting phase
Cfg_HasRunningState always Set if there is a running phase
Cfg_HasStoppingState always Set if there is a stopping phase
Cfg_HasPause always Set if there is a pause option
Cfg_UseLegacyOwnership always Set to use legacy ownership
02.02 - External Sequence Configuration
Cfg_HasPhaseOwnership Cfg_ExtrnalSqncr=True Set if the phase has ownership logic
. _ Set if an alarm acknowledgment or reset

Cfg_ClearFailure Cfg_ExtrnalSqncr=True clears a phase failure

_ Set to map alarm codes from the phase to
Cfg_MapAlmToPhs Cfg_ExtrnalSgncr=True the phase PFL codes
Cfg_Parameter_TOC Cfg_ExtrnalSgner=True Set to download parameters upon transfer

of control (PXRQ routine)

02.03.00 - External Sequence Configuration
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498

Cfg_ShedOnAlm

Set if an alarm issues a stop phase

always request

03.00 - Aborting Phase Configuration

AbortingRoutineType

|Cfg_HasAhortingState=True |Set to create a routine for the phase logic

03.01 - Holding Phase Configuration

HoldingRoutineType

|Cfg_HasHoldingState=True |Set to create a routine for the phase logic

03.02 - ReSetting Phase Configuration

ReSettingRoutineType

|Cfg_HasReSettingState:True |Set to create a routine for the phase logic

03.03 - ReStarting Phase Configuration

ReStartingRoutineType

|Cfg_Has_ReStartingState=True |Set to create a routine for the phase logic

03.04 - Running Phase Configuration

RunningRoutineType

|Cfg_HasRunningState=True |Set to create a routine for the phase logic

03.05 - Stopping Phase Configuration

StoppingRoutineType |Cfg_HasStoppingStatezTrue |Set to create a routine for the phase logic
04 - Alarm Configuration
If Cfg_HasDvcAlmsAlm=True, ACM displays
Cfg_HasDvcAlmsAlm always section 4.01 - Alarm Device Alarm with
additional parameters
If Cfg_HasIntlkTripAim=True, ACM displays
Cfg_HasIntlkTripAlm always section 4.02 - Interlock Trip Alarm with
additional parameters
If Cfg_HasRptDataAlm =True, ACM displays
Cfg_HasRptDataAlm always section 4.03 - Alarm Report Data with
additional parameters

Additional Sub-Objects for an EP Instance

Each sub-object has a tab on the configuration dialog for the control strategy object.

Sub-Object

Description

ExtAlm

Configure extended alarms for the control strategy
See Extended Alarms on page 54

EPParameters

Configure parameters for the control strategy
See Parameters on page 54

EPReports

Configure reports for the control strategy.
See Reports on page 65

Interlocks

Configure interlocks for the control strategy
See Interlocks on page 49

Permissives

Configure permissives to allow output commands
See Permissives on page 50

LocalTags

Configure locally-scoped tags for the control strategy. See Local Tags on page 55

AsctdDevices

Configure associated control modules for the control strategy.
See Assaciated Devices on page 56

Create custom rungs of ladder logic for the control strategy.

Locallogic See Local Logic on page 56
Events Configure an event to monitor for the control strategy

See Event Logging on page 49

TransitionsDiag

Link a PPERM or PBL instruction to a transition of a state in the control strategy.
See Transition Diagnostics on page 57

The raP_Opr_ExtddAIm (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.
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Commands from the Parent Object Status from raP_Opr_ExtddAlm
« Used
« Alarm
« Acknowledge « Acknowledged
* Reset « Disabled
« Enabling/Disabling « Suppressed
« Suppress/Unsuppress « Shelved
« UnShelve « Alarm Fault
« Ready for Reset
« Notify value

raP_Opr_ExtddAlm Parameters

Parameter Description
PCmd_Reset Program command to reset alarm request.
Program command to reset and acknowledges all alarms. The instruction clears this
PCmd-ResethckAl operand automatically.
1= Extended alarm severity value is greatest of all extended alarms active. Each bit
Out_ExtddAlmDsply represents an individual alarm (0...31).
Used 1= Used.
Alm 1=Alarm is active.
Acked 1=1In 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= A latched alarm condition is ready to be reset.
Extended alarms status enumerate values:
0=Not inalarm
1= Not in alarm unacknowledged or reset requires
2 = Low severity alarm acknowledged
3 = Low severity alarm unacknowledged
Inp_ExtddAImeNotify 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
1= Extended alarm severity value is greatest of all extended alarms active. Each bit
Inp_ExtddAlmDsply represents an individual alarm (0...31).
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Extended Alarm A

s ingerl extanded message here. - T
nsert extended
message here, 1 =
Alarm trigger.
Insent_Trigger_Here EP_ExtddAim_00.Inp
e nger gxtended message here, - T

Insert extended

EPGEN100 - message here
Phase 1= 2 Program command ie
command ta extended disabie alarm
alarms request
EP.Out_ExtddAmsDisable EP_Extddaim_00.PCmd_Disable

Ingent extéended

message here

alarms

EP.Qui_ExtddalmsEnabie

aarms
EP.Out_ExtddAlmsUnSuppress

EPGEN100 - Equipment

slarms request
EP.Oul_ExiddalmslinShelve EP_Extddaim_00.PCmd_Unshelve

Insert extended

message here

raP_Opr_Extddaim —
raP_Opr_Extddalm EP_Extddaim 00 ... |
PCmd_Resat EP.Qut_ExtddalmsReset
PCmd_ResstAckal EP.OM_MGI&&GR;‘-
Out_ExtodémDsply  EP.Inp_ExtddAlmsDsply u:’
Used EP. hp_ExtddAkrnllﬂ:d,Dg.
Al EP.Inp_ExtddAlmsAlm. 0!1).
Ackid EP. np_mmmr‘md,ugﬁ
Disabied EP.Inp_ExiddAlmsDisabled D:}.
Shetvad EP.hp_EldddA!mShehed‘ﬂg‘
Suppressed EF‘.'\D_EMM&JDDW‘U:.
AlarmF sull EP.Inp_ExtddAlmsAlarmFault Din'.i’
Sts_Alminh EP.hp_El:lddAhnA.‘nilh‘ﬂ:.
Sts_RdyResst EPMD_EMAMW!-!I‘O‘?*
inpExtddAlmeNotify EP hp_E:dﬂdAmHnﬁf:*
inp_ExtddaimDsply EP.np_ExtddAimsDsply

Parameters and Reports The raP_Tec_ParRpt Add-On Instruction is used to implement parameter data items. Use

Routines when: - . . .
+ 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.
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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 HML.

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

Par0bj

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 ParQbj, then RptObj must be zero.
« If you set RptObj, then ParObj must be zero.
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CS_raP_Opr_EMGen or CS_raP_Opr_EPGen Parameters Routine

CS_raP_Opr_EMGen and CS_raP_Opr_EPGen have a similar structure for parameter routines.

Maps Parameters from Phase tags (input) to the standard 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 Parameters Routine.

3. Start at parameter zero (EM_Par_00 or 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 parameter number.
Up to a maximum of 496 parameters and 496 reports can be included per instance.
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Notes:
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