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PlantPAx Equipment Module (EM) and Equipment Phase (EP) User 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.

> P

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.

reach dangerous temperatures.

ARC FLASH HAZARD: Labels may be on or inside the equipment, for example, a motor control center, to alert people to
potential Arc Flash. Arc Flash will cause severe injury or death. Wear proper Personal Protective Equipment (PPE). Follow ALL
Requlatory requirements for safe work practices and for Personal Protective Equipment (PPE).

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

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.

N
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Preface

About This Publication

examples.

Summary of Changes

This publication describes the use of raP_Opr_EPGen and raP_Opr_EMGen and programming

This publication contains the following new or updated information. This list includes

substantive updates only and is not intended to reflect all changes.

Topic Page
Updated EM Parameter section and screen capture 3
Updated EM Reports section and screen capture 75

Download Firmware, Add-
On Profile, EDS, and Other
Files

Additional Resources

Download firmware, associated files (such as Add-on Profile, EDS, and DTM), and access
product release notes from the Product Compatibility and Download Center at rok.auto/pcdc.

These documents contain additional information concerning related products from Rockwell

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

Resource

Description

Rockwell Automation Library of Pracess Objects, publication PROCES-RM200

Describes the use of the Library of Process Objects and the Add-On Instruction in the Library
of Process Objects.

PlantPAx Faceplates for Process Controller Instructions,
publication PROCES-RM203

Describes the PlantPAx® Pracess instructions, and associated faceplates that are available
to develop applications.

EtherNet/IP Network Devices User Manual, ENET-UMO06

Describes how to configure and use EtherNet/IP™ devices to communicate on the EtherNet/
IP network.

Ethernet Reference Manual, ENET-RM002

Describes basic Ethernet concepts, infrastructure components, and infrastructure features.

System Security Design Guidelines Reference Manual, SECURE-RM001

Provides guidance on how to conduct security assessments, implement Rockwell
Automation products in a secure system, harden the control system, manage user access,
and dispose of equipment.

UL Standards Listing for Industrial Control Products,
publication CMPNTS-SR002

Assists original equipment manufacturers (OEMs) with the construction of panels, to help
confirm that they conform to the requirements of Underwriters Laboratories.

American Standards, Configurations, and Ratings: Introduction to
Motor Circuit Design, publication |C-AT001

Provides an overview of American motor circuit design based on methods that are outlined
in the NEC.

Industrial Components Preventive Maintenance, Enclosures, and Contact
Ratings Specifications, publication IC-TD002

Provides a quick reference tool for Allen-Bradley® industrial automation controls and
assemblies.

Safety Guidelines for the Application, Installation, and Maintenance of
Solid-state Control, publication_SGI-1.1

Designed to harmonize with NEMA Standards Publication No. ICS 1.1-1987 and provides
general guidelines for the application, installation, and maintenance of solid-state control in
the form of individual devices or packaged assemblies incorporating solid-state
components.

Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1

Provides general guidelines for installing a Rockwell Automation industrial system.

ProposalWorks configuration software, rok.auto/systemtoals

Helps configure complete, valid catalog numbers and build complete quotes that are based
on detailed product information.

Rockwell Automation Global SCCR tool, rok.auto/sccr

Provides coordinated high-fault branch circuit solutions for motor starters, soft starters,
and component drives.

Product Certifications website, rok.auto/certifications

Provides declarations of confarmity, certificates, and other certification details.
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Prerequisites

Overview
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Overview

Before you build a system with the guidelines that are contained in this publication and use
the raP_Opr_EMGen and raP_Opr_EPGen objects, familiarize yourself with the following:

» ISA-88 quidelines and principles, with emphasis on proper application of equipment
modules and equipment phases

» 588 phase state model
» How the Equipment PhaseManager™ functions

«  How to create code, either via Application Code Manager (ACM) or import of
raP_Opr_EMGen/raP_Opr_EPGen control strategies from base PlantPAx® DCS download

+  When using the raP_Opr_EPGen object, an understanding of how external sources,
including FactoryTalk® Batch and SequenceManager™, can be used with Equipment
PhaseManager

Install the PlantPAx process library, version 5.xx, from the Rockwell Automation Product
Compatibility and Download Center (PCDC).

This document provides descriptions and examples of two systems that achieve the same
goal. One system is controlled using the raP_Opr_EPGen Equipment Phase block and the other
is controlled using the raP_Opr_EMGen Equipment Module block. The goal in either case is the
transfer of liquid from one location to another. The differences between these two examples
are explained further in this guide with use case examples.

This document does not cover the organizational tree objects such as the Bus and OrgView.
For information on those tree objects, see the PlantPAx Distributed Control System
Configuration and Implementation User Manual, publication PROCES-UM100.

acuat

Xvo0z

These are examples. You can always add code specific to your application.


https://literature.rockwellautomation.com/idc/groups/literature/documents/um/proces-um100_-en-p.pdf

Chapter 1 Overview

Equipment Phase (EP) Example System

In the Equipment Phase (EP) example system, liquid is unloaded from a truck into mixing tank
TK-001. In TK-001, the liquid is agitated and then dispensed into holding tank TK-002. The
system is split into three equipment phases:

1. TKOO1_EP_TXIn commands the objects that dispense liquid into the mixing tank.

2. TKOO1_EP_AgiCtrl commands the objects that agitate and monitors the liquid level
inside the tank.

3. TKOO1_EP_TXOut commands the objects that transfer the liquid from the mixing tank to
the holding tank.

Equipment Module (EM) Example System

In the Equipment Module (EM) example, liquid is unloaded from a truck into mixing tank TK-011.
In TK-0M, the liquid is agitated and then dispensed into holding tank TK-012. The system is
split into three equipment modules:

1. TKOT_EM_TXIn commands the objects that dispense liquid into the mixing tank.

2. TKOTM_EM_AgiCtrlis responsible for the objects that agitate the liquid and monitor liquid
level inside the tank.

3. TKOTM_EM_TXOut is responsible for the objects that transfer the liquid from the mixing
tank to the holding tank.
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Equipment Phases

Equipment phases (EPs) interact with the raP_Opr_EPGen block in the code. You can control
the EP through the following methods: external sources such as FactoryTalk® Batch
application, controller logic, or operator or maintenance modes.

If the program or sequence code issuing commands to the phase owns the phase, the
command source is listed as Program.

? o @ @ E

If the operator owns the phase, the command source is listed as ‘Operator.” In this
configuration, the operator can make commands to the EP via the HMI faceplate.

? 80perator ® ® :g.__

When FTBatch is used, the command source changes from ‘Operator’ or Program’ to ‘Batch.’ In
the controller, when FTBatch owns the phase, the ‘External Sequencer’ owns the EP.

ISA-88 State Model standards determine state control. Depending upon the ownership setting,
you can shift the phase state into another permitted phase state through an external source, a
program command, or an operator interaction.

? I, Batch ® 0 E‘o eee

ISA-88 Batch Control standards dictate all transitions between states. To transfer from one
phase state to another, you must follow a path on the following chart:

THO41_EP_TXIn - TKO41_EP_TXIn (TKG41 TX In EP)

| Idle_JI > 1~| Running | ﬂding Held
(o ==

Stopping Aborting

Stopped




Chapter 2 Equipment Phases

For example, from the running state, an EP could go into one of the following states:

» Holding

» Stopping
» Aborting

« Complete

An EP is not able to go from the running state directly to an idle state — as this configuration
goes against the ISA-88 state transition diagram. The availability of the operator HMI state
commands changes based on the current state of the EP.

In the idle state, when all other necessary conditions required to start an EP are met — such as
Object Ready, Interlocks OK — the only operator command available on the HMI is the start
command. The start command is the only command available because you can only transition
to the running phase state from the idle state.

raP_Opr_EPGen

Before writing EM/EP sequence code, the raP_Opr_EPGen must be configured to allow for

Block Configuration proper functionality.
IMPORTANT  Rockwell Automation recommends setting individual permissives and
individual interlocks to the same state, whether 0 or 1.
You can configure either state based on the needs of your environment.
Inp_PermOK and Inp_NBPermOK
The Inp_PermOK and Inp_NBPermOK parameters monitor the status of the EP's permissives on
the associated permissive blocks. To monitor the status of the associated permissive block
properly, a wire connection must be made between the following:
»  PPERM Sts_PermOK output and the raP_Opr_EPGen Inp_Perm0OK input
»  PPREM Sts_NBPermOK output and the raP_Opr_EPGen.Inp_NBPermOK input
TKOO1_EP_AgiCtri_Perm
Inp_Permi0 Sts_PermOK ! PemOiK
Irp_Psn‘nC1 SIE_|.B%I’I‘I1C:K ']‘-1111 1111 1111 1111 411 1111111 1111 AEFETR g B2
Inp_Pemiz & Perm| - s
raP_Opr_EPGen
TKOO1_BP_AgiCtrl
Enablein Sts Idle
S Sts_Running
PemOK : - Inp_PermOK Sts_Stopped )
2-G2 MNBPermOK . Inp_NBPermOK Sts_Held -
262 | TKOO1_EP_AgCtri_ntk_BankSts.S&_IntkOK : T inp_IntkOK Sts_Aborted
TKDOM_EP_AgiCtr_Intlk_BarkSte Sts_MBIntkOK Inp_NBIntkOK Sts_Paused
TKDOA_EP_AgiCtr_Intlk_BankSts Sts_Available Inp_IntlkAvailzble
TKOO1_EP_AgiCtri_Intlk_BankSts.Sts_intkTripinh Inp_IntKTripinh
TKOO1_EP_AgiCtr_Intlk_BankSts Sts_RdyReset Inp_RdyReset
For more information on the PPERM instruction, see Rockwell Automation Library of Process Objects,
publication PROCES-RM203.
If no bypass-enabled permissive condition is triggered, the PPERM Sts_PermOK is set to 1, and
raP_Opr_EPGen Inp_PermOK is also set to 1. A value of Tindicates that you are able to start the
EP in operator mode. During a permissive condition trigger, you cannot start the EP.
10 Rockwell Automation Publication PROCES-UM110C-EN-P - November 2025
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Permissive conditions function the same regardless of the command source — the Operator,
Program, and External EP start commands are prohibited until the permissives return to the
0K state.

TKOD1_EP_AgiCtrl - TKOO1_EP_AgiCtrl (TKOO1 Agi Ctrl EP) TKOOT_EP_AgiCtrl - TKOO_EP_AgiCtrl TKDOT Agi Ctrl EF}
ﬁ Ready ﬁ Permissives Not OK
Current State Current State
b Idle b Idle
Current Step : Current Step
59 0 Resetting 0 Resetting
Summary $0 Summary
Y i £ B &= Q

«f E B &

? s (@ OE | 2= |0 @E
In Idle, while Inp_Perm0K is set to 1 In Idle, while Inp_PermOK is set to 0
(no permissive condition triggered) (permissive condition triggered)

Inp_IntlkOK and Inp_NBIntlkOK

The Inp_IntlkOK and Inp_NBIntlkOK parameters monitor the status of the EP's associated
interlock blocks. To monitor the status of the interlock blocks properly, create and associate a
bank status tag with the Ref_IntlkBankSts pin for each PINTLK block of the EP. Then associate
the raP_Opr_EPGen Inp_InlkOK with the Sts_IntlkOK of the bank status tag that was created.

Inp_Intlk15
Inp_lOFault

BypActive 0 Inp_BypActive
1-F3 Inp_LatchDefeat
Inp_Reset
Cfg_BankiD

I Ref_IntkBankSts  TKOOQ1_EP_AgiCirl_Intk_BankSts. I

raP_Opr_EPGen
TKO01_EP_AgiCtrl

; Inp_StepHold Sts_ldle

PemDK Inp_PermOK Sk_Running E
2::2 NBPermOK L Inp_NBPermOK Sts_Stopped N
262 I TKO01_EP AECtrI Intlk_BankSts. Sts_IntlkOK wﬂl( I Sts_Held ;
TKOO01_EP_AgiCtrl_Intk_BankSts.Sts_NBIntkOK 1 Inp_NBintkQK Sts_Aborted o
TKOO01_EP_AgiCtrl_intlk_BankSts. Sts_Availa ble . Inp_intlk&vailaole Sts_Paused N
TKOO01_EP_AgiCtrl_Ink_BankSts. Sts_intlkTripinh - Inp_IntlkTripinh Sts_AutoPaused N

For more information on the PINTLK instruction, see Rockwell Automation Library of Process Objects,
publication PROCES-RM203.

If no bypassable interlock conditions are triggered and the PINTLK bank Sts_IntlkOK is set to 1,
set the raP_Opr_EPGen Inp_IntlkOK to 1.

Aninterlock trip affects the EP state without the need of external logic. You can program the
Phase Action to one of the following: Hold, Stop, or No Action.

The Cfg_ShedOnintlk and Cfg_IntlklssuesHold bitwise parameters are used to configure which
Phase Action is taken. Similar to other PlantPAx® objects, the Sts_NotRdy and Sts_IntlkTrip
status parameters can be used with additional user logic to achieve the results you need for
your environment.

Rockwell Automation Publication PROCES-UM110C-EN-P - November 2025 1


https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/proces-rm203_-en-p.pdf

Chapter 2 Equipment Phases

The EP interlock trip depends on how you have configured the EP state and the EP. When the
EP is Idle, an interlock trip will not allow operator commands. When Cfg_ShedOnintlk and
Cfg_IntlkIssuesHold are set to 0, the EP ignores interlock trips. In this scenario, the EP remains
in the same state, which is typically the running state.

TKOO1_EP_AgiCtrl - TKOO1_EP_AgiCtrl (TKOO1 Agi Ctrl EF)
Interlocks Mot OK

@)
Current State

Idle
Current Step

p 0 Resetting
Summary

? 2 Operator o ® :{:

Cfg_ShedOnintlk takes precedence over Cfg_IntlklssueHold and Stop takes
precedence over Hold.

The Hold option is not available if Stop on Interlocks is configured.

If the Interlock instruction condition is configured as 'Stop Only’, the EP ignores the
interlock trip, even if the EP Phase Action is configured to Stop ‘On Interlock not
0K." In this case, the EP continues to run because the trip is masked. This is not a
typical configuration combination.

TKOO1_EP_AgiCtrl - TKDO1_EP_AgiCtrl [TK001 Agi Ctrl EF)
TKOO1_EP_AgiCtrl - TKODT_EP_AgiCtrl [TK0OT Agi Ctrl EP p @“} E | ')
/‘-D Interlocks Not OK . .
0 Current State Phase Action
b"Wl Hold Stop
" Current Step
p 30 Open Valve (J [ on Alarm
S E] E] On Device Alarm
&- E] E] On Extended Alarms
Q @ EEI E] E] On Report Data Alarm
o | @ On Interlock not OK I
| ] .
I—_|0 o . D D On Child in Alarm or Unacknowledged Alarm
) & operator o ® [J [ on child Not Usable
: D D On Software Stop
TKOO1_EP_AgiCtrl_Intlk_0 - TEO01_EP_AgiCtrl (TKOO01 Agi Ctrl EP} - Interlock Bank (

fob] 4!

x
TKDO1_EP_AgiCtrl_Intlk_0 - TKOO01_EP_AgiCtrl TKOO1 Agi Ctrl EP) - Interlock...
p Ena

@E ,) 12@e )

OK Can  Must | Stop | Intlk
State Bypass Reset | Only | Type

AGO01 Alarm a g 4 Gen
W ﬂ ﬂ m Gen

Per the ISA-88 state model, interlock trips do not affect the ability of the EP to go into the
Stopping/Stopped, Resetting, or Aborting/Aborted state. If an interlock is tripped in the
Stopped or Aborted state, the EP remains in that same state. If an interlock is tripped in the
Stopping, Resetting, or Aborting state, the EP goes into the Stopped, Idle, or Aborted state,
respectively.
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Chapter 2 Equipment Phases

Inp_IntikAvailable

The Inp_IntlkAvailable parameter monitors whether the EP is available for an interlock trip. To
monitor the status of the interlock blocks, create a bank status tag and associate it with the
Ref_IntlkBankSts pin, for each PINTLK block of the EP. Then associate the raP_Opr_EPGen
Inp_IntlkAvailable parameters with the Sts_Available parameter of the bank status tag that
was created.

raP_Opr_EMGen
THO11_EM_AgiCt

PemDK
NBPermOK
TKOM_EM_AgiCirl_intle_BankSis. Sts_in8kOK
TKOLEM Ao otk Rack Sis Sis_MRIGIOK

TKO1_EM_AgiCri_nelk_BankSts. Sts_avalabie p_intiaval able |
- I0_IERY P

TKO11_EM_AgiGrl_lntk_BankSts Sts_RdyReset

BypActive

Ref_lntkBarkSts  TKD11_EM_AgiCtr_intlk BarkSts

The Sts_Available parameter value is determined by a combination of the Inp_Available
parameter's value and the configuration type of each of the interlocks block's input conditions.
When Inp_Available=1and the interlock block has an input condition that is configured as
protective, device, mechanical, or process interlock type and that input condition is not in the
0K state, the Sts_Available is set to 1and the Sts_IntlkOK/ Sts_NBIntlkOK is set to 0. When
Inp_Available=1and the interlock block has an input condition that is configured as safety,
electrical, operational, or general interlock type and that input condition not in the OK state,
the Sts_Available and the Sts_IntlkOK/ Sts_NBIntIkOK are set to 0.

The Sts_IntlkAvailable output indicates that the equipment is ready to operate and all safety,
electrical, operational, or general type interlocks that affect availability are working properly.

By

Bypactve

s TKOD1_EP_AgiCti_intk_BarkSts
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Chapter 2 Equipment Phases

During an interlock trip condition, the EP.Sts_IntlkAvailable is set to O regardless of the
configuration of the Stop Phase Cfg_ShedOnintlk parameter. As discussed in Inp_IntlkOK and
Inp_NBIntlkOK section, the Cfg_ShedOnintlk parameter affects the EP Sts_IntlkTrip and
Sts_NotRdy parameters, but not the Sts_IntlkAvailable parameter.

{38 Tk, A NS [ Al O A ot : Inp_IntlkAvailable is true, because EP
is not currently in an interlock trip. 8o P
1 THRI_IP_Aglsi
.
m EE Fe e
W EEE R e
TH_EP_Apc, _Baraian Bu_fulrfeiet
al EE -
Rackfiriordamn =
? s @@ E —
BB o o e A (R gt o 89
{nr s (" Inp_IntlkAvailable is false, because EP
& 8 Hotd is currently in an interlock trip. 13
Carers Stap N TSP A
6959 Held e
ﬁ Sarmmary Perin 7
o —
THE_[P_AQCY SR DENSIE 8 _rERCK
o et B & ™
H R
? s @@ E :

If Bypass Enabled is selected on the EP, and Enabled Bypass is selected on the PINTLK on a
bypassable interlock, the Bank Sts_Available interlock retains a value of 1. If an interlock is
configured to require a reset — as set by Cfg_Latched in the PINTLK block — the Interlock Bank
Sts_IntlkAvailable parameter retains a value of 0. The Interlock Bank Sts_IntlkAvailable is reset
to 0 when the EP is reset from the interlock trip.

TN _EP, AQSCRrI_INam_G . TED JEF, MBI (TRO0Y AR CINV Ry« Imamaek e - | TROU EP AgiCinl. indlk.0 - TEDOT EF AgiCul [TKIOY Agh Cll P - Interioek Bank 0
f5H | ? ﬁﬁﬁ‘ab&ea e
DK [Can  Muw Siop  Ink 'ﬁlj
o 1 —
1 o~ [%] Gen AGOOT Alarm
0 6 6
B O O O &m
B O O 0O e
Bl 0O [0 [0 G
[l [ [0 [ G :)
Bl O O [0 [ea
B OO O O (e
b O O O &em
B O O 0O &«
B O O O G
B O O 0O &= fl
« WEE ) ?
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Inp_IntlkTripinh

The Inp_IntlkTripInh EP parameter monitors the system for any interlock trip alarms that are
inhibited. To monitor this tag properly, create a bank status tag and connect it to each PINTLK
block of the EP and associate it with the Ref_IntlkBankSts pin. Then tie the raP_Opr_EPGen
Inp_IntlkTriplnh parameter to the bank status tag Sts_IntlkTriplnh parameter.

+ raP_Opr_EPGen
TKOO1_BP_AgiCtrl

2.G2 TKO01_EP_AgiCtrl_intk_BankSts. Sts_intlkOK
TKO01_EP_AgiCtri_intk_BankSts Sts_NBIntkOK
AoiCtel otk BapkSie Ste Aila bis

Ref_infkBankSts  TKOO1_EP_AgiCtr_Intk_BankSts

To inhibit the EP Interlock Trip Alarm, use the Cfg_StopOnly parameter of the PINTLK block to
determine which interlock conditions need to be configured as "Stop Only. An interlock
Cfg_StopOnly value of 1indicates that when the interlock condition trips, the EP Interlock Trip
will not go into alarm.

To create a Trip Alarm notification on the EP faceplate and the HMI Alarm Summary/Banner, go
to the controller Alarm Manager and set the EP Interlock Trip Alarm to ‘Use.’

b 1 Controller VisSEQ,_SBC
b Tasks State; | Use | Qwner Name Typer | Input T
l:r :::n?::::, [ [\Template_EF.£2 Am Dvelms[TRIE |\Templzse EF £E.Sts_ DucAlms =1
[@T] \Template_E7.£0 Alm_IntlTip__|TRP___[\Template_EF.£P.5ts_IntkTrip =
L% Alarm Definitions [H) \Template_EP.EP Alm_RptData TRIP \Template_EP.EP.Sts_RptData =1
4 Assets \Template_EP.EP_ExtddAlm_00 Alm_Alarm TRIP \Template_EP.EP_ExtddAlm_00.Sts =1

EP-R1Z1_t EP_Intlk_0O - Interlock Conditions
& —
i ) ©: 5 ?
‘[ Report Data OK Can Must | Stop| Intlk
N State Bypass Reset | Only | Type
@ Device Alarm [0] | | O O Gen
T e e Emergency Stop HMI @ D B D Gen
77= Emergency Stop PB E}] D D D Gen
Q HCI Scrubber Not Ru ) O O 0O Icen
f O O 0O Ieen
o O O 0O Ilcen
RA21 High Temperat f O O O I|Gen
') R-121 High-High Lev @ O O & |Gen
: @ O 0O O Ieen
T-113 Trap Tank Hig M O O 0O Gen
T162 Hold Tank Hig @ O O 0O Ieen
R-121 Rupture Disk @ m D D Gen
(HZE )
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Sts_BypActive

The Sts_BypActive parameter monitors whether bypass is enabled on the EP. Some interlocks/
permissives for the EP are considered bypassable, which means that an engineer or
maintenance can ignore the conditions and proceed with the phase as normal. Some
conditions are considered non-bypassable, which means that the only way to resume normal
phase conditions is to first remedy the tripped interlock/permissive.

If you need to bypass interlocks and permissives, tie a wire connector to each instance of a
PINTLK or PPERM block to the Inp_BypActive pin. Tie the wire connector that you assign to the
Sts_BypActive pin of the EP block.

BypActive - inp_Bypactive
1-F3

BypActive

2-03 3.D4

You can enable a bypass via the HMI faceplate.

Rockwell Automation Publication PROCES-UMT0C-EN-P - November 2025



Chapter 2 Equipment Phases

Inp_RdyReset

The Inp_RdyReset EP parameter monitors whether a latched interlock is ready to be reset. To
monitor a reset- requested status, create and associate a bank status tag with the
Ref_IntlkBankSts pin for each PINTLK block of the EP. Then associate the raP_Opr_EPGen
Inp_RdyReset parameter with the Sts_RdyReset parameter of the bank status tag. This
functionality is consistent with the other PlantPAx Interlock control strategies.

See PlantPAx Process Control Instructions User Manual, publication PROCES-RM215 for more
information.

| AN anawG

- 4 Inp_BypActive
BypActive = Inp_LatchDefeat
1-F3 np.Reset
Ly BankiD

Ref_InfkBankSts  TKO01_EP_AgiCtri_ntk_BankSts

TKO01_BP_TXDut

PemOK
NBPermOK

THOO1_EP_TKOU_Intk_BankSts. Sts_FEkOK

TKOD1_EP_ TXOU_infk_BankSts Sts_N Bintk 0K

TKO01_EP_TXOut_htk_BankSts Sts_Avaiable

TKO03 ER TiCud iofk RackSis Sie lcikTeckh

| THDO1_EP_TXOut_ink_BankSta.Sts,_ReyReset

Interlocks can be configured individually to require a reset by modifying the PINTLK
Cfg_Latched parameter. For example, if you set a Cfg_Latched value to 1, an interlock trip
remains active until the interlock trigger condition returns to normal and you reset the
interlock.

THOO1_EP_AgiCtr._Intlk_0 - TKOO1_EP. AgiCtrl (TKDO1 Agi CtriER) - Interlock ..~
<8 ?
0K Can  Must  Stop Intlk
State Bypass Reset  Onl T
AGO01 Alarm o O M 0O [Gen o
) " np_Available
B O O O I[Gen BypActive np_B
o O O O |[een 1-F3 inp._LatchDefeat
@ O O 0O [Gen Ell T
O O O O IGen I 28001 'Ifgi_;%gﬁvl
O O O 0O I[een “S';—;w_
A8 R =‘=l_‘_‘«l'F'3-nF'5 TKO01_EP_AgiCHl_intk_BankSts
o O O 0O Gen bk _EP_AgiCirl_Intk_{
m O 0O [0 [gen
M O O O [cen
o O O O [Gen
CHEE )
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If an interlock condition is configured as ‘reset required,’ the Inp_RdyReset remains set to 0, as
long as the interlock condition remains tripped. When the interlock condition clears, the
Inp_RdyReset value changes to 1and an HMI reset becomes available.

X
TKOO01_EP_AgiCtrl_Intlk_0 - TKOO01_EP_AgiCtrl (TKOO1 Agi Ctrl EF) - Interlock Bank 0

o} == O

p Gen AG001 Alarm

2

The interlock condition is now false, but the EP is still in an interlock trip until a reset occurs.
Inp_RdyReset is set to 1and therefore the reset is available.

When a reset has been issued, the Inp_RdyReset parameter is reset to 0 and the Inp_Intlk0K
and/or Inp_NBIntIkOK parameters are set to 1.

Inp_DvcAlms

When the Bus organizer is not used, you can use the Inp_DvcAlms parameter to monitor the
alarm state of devices that are associated with the EP — including children device alarms
connected to the EP.

Connect each object to one parameter of an associated alarms tag — listed as
‘AsctdDeviceAlarm’in the image below — and pin the objects the Inp_DvcAims input as follows.

S
TKOD1_EP_AgiCtrl_Intk_Banksts.Sts_RdyReset

AsctdDeviceAarm £ P FIOmpAS;

0

raP_Opr_Prompt
TKOO1_EP_AgiCti_Promet

pis TKOO1_EP_AgiCii_Prompts
5 TKDO1_EP_AgiCti_RespData Vil Hokdinds
Bus[157) Obj Ref Phase TK001_EP_AgiCti PHS
Bus Bus{20]

arob| TKDO1_EP_AgiCti_PAR

o TKOO1_EP_AgiCtd_RPT

System

A nonzero indicates that one or more objects that are associated with the EP are in alarm. In
the controller Alarm Manager, the EP Device Alarm must be set to ‘Use, which then displays the
Device Alarm on the EP faceplate and makes the alarm active.

bl Controlier VisSECSBE

b Tasks
b5 Motion Groups
3T s Manager

State Use Onrier Name Tyee Ingut tapressen
& Vlemplate EPEP
] [\Template EPED Alm IntllTrip | TRIP Tarmpiate_EP
Alm_Rgtats | TRIP \Tempiate £
&im_Alarm TRIP \Tempiate_EPEP_Frtadaim 005

TT Rlam Definsians S
PR | %

The Inp_DvcAlms parameter of the EP is reflected in the Sts_DvcAlms parameter, even when
the Alarm Manager alarm is set to ‘Use.’
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To trigger a device alarm in the associated EP, first verify that the EP is not in the Idle state.
The Idle state acts as a gate for the EP Device Alarm, while the EP status parameter
Sts_DvcAlms remains set to 0.

TKDO1_EP AgiCtrl - TKOO1_EP_AgICEr| (TKOO1 Agl Ctrl ERy

AgiCtrl (TKDDT Agi Cirl ER

) E—1 -

B

N 0 Resetting

:__' 8 Summary ‘ ._' Summary

2y = [£] B g <8 (£ B &

> ol |

? & Operator ® ® :::: t? 2 Operator @ ® :I:I

Shows that the EP is in Idle State 0 Shows that the EP is in a non-Idle State
during a device alarm during a device alarm

IMPORTANT  The Inp_DvcAlms must only be used for device alarms that you want to
bypass. When the EP bypass is enabled, the EP Sts_DvcAlms is not
triggered and remains set to 0.

Extended Alarms: Can be used to display and track unique alarm conditions relative to the EM
or EP instance. See Additional Configuration for more information.

Inp_PromptRdy

The Inp_PromptRdy parameter indicates that the associated raP_Opr_Prompt block is ready to
send a prompt request to the operator.

To enable the prompt object to appear on the raP_Opr_Prompt block, set the Inp_Req
parameter on the raP_Opr_Prompt block that is associated with the EP to 1. If you want to
enable operator prompts, use logic to set the Inp_Req to 1and the Inp_Ref to the desired

Prompt array value. Program the logic so that when you acknowledge the prompt, Inp_Req
resets to 0.

To cause the EP display and notify the operator prompt in the HMI faceplate, pin the prompt
block Out_Rdy to the EP Inp_PromptRdy parameter.

s TKee@1l_EP_AgiCtrl Prompt.Inp_Req :=
T

raP_Opr_Prompt

<001_EP_AgiCtd_Prompt

Prompts TK001_EP_AgiCtrl_Prompts
RespData TKO01_EP_AgiCtrl_RespData
BusObj Bus[157].0bj Ref Phase

Bus

ParObj
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When the EP Inp_PromptRdy input is set to 1, an informational breadcrumb image is visible on the
EP global object and on the EP Home tab faceplate. In this scenario, no additional programming is
required. The Prompt button is available and used for the operator to view and acknowledge the
prompt.

x
EP - R121_HEAT_SEQ - Equipment Phase

Ready
Current State
R121 HEATEP
Idle

Current Step

i ...

i

. i
=

? ] Program @ ® ses

For more information on the PROMPT instruction, see Rockwell Automation Library of Process Objects,
publication PROCES-RM203.

Inp_EnableNavTrans

The Inp_EnableNavTrans parameter is used to enable visibility navigation for step transitions,
via additional programming. When enabled and set to =1, a touch point with a tooltip is
displayed on the EP faceplate. When you use this feature, system operators are able to
troubleshoot what conditions are preventing step transitions.

Two common tag types are: PPERM (Permissive) and PBL (Boolean logic). Both of these tags
provide instructions for gaining insight into transition conditions. You can use any PlantPAx
object because the touchpoint uses the NavToDisplay macro. However, the PPERM and the PBL
are typically the most flexible. With a PINTLK block, multiple interlocks can trip simultaneously,
so knowing which interlock tripped first is not useful for gaining insight into transition
conditions.

Name the transition tag syntax the same as the EP tag. Concatenated the name with ‘_Tran_’
and then add the step number. For example, in step 20, EP_Tran_20 is the transition tag for the
local EP tag. This tag must have the same path location as the EP tag, which is typically a
programmed scoped tag.

EP HMI faceplate: When the Inp_EnableNavTrans input parameter is true (1), the Current Step
description has touch navigation that lets you open the step transition object faceplate.

*
EP - Equipment Phase - Equipment Phase

ﬁ Ready
Current State
& () Running

Curr

p 1IEF' Template Step1 Message |

Summary
EP Template Summa| Navi

gation to step transition object |

A\ B &=
all H K
7 Boewer (D ®
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Transition logic: Consider leveraging the Sts_BypActive to let certain conditions be bypassed
from the faceplate. You can customize the Boolean tag name for the SFC transition — for
example, ‘EP_TranOk_1.

EP_Tran_1

PLTHASE CrLs

PBL

£P_Tran_2
PLT314 5t8_Ctriisl e Dt P Tk 2

P_G101 Sts_Running

State Step Sequence logic: Use a local Boolean tag on the output of the PPERM instruction for
the actual SFC Transition Boolean logic. When the tag is true, the SFC will move to the next
step.

Step_001

Tran_001
EM_TransOK_1

Step_002
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MSet_Step (Manual Step)

To force the EP to a specific State Step, perform the following steps.
1. Put the EP into Maintenance mode.

O Operators and supervisors do not have this security privilege.

2. From the Maintenance tab on the EP faceplate, enter a Manual Step number.

This numeric Manual Step entry writes directly to the EP MSet_Step
&/ parameter.

3. The EP instruction processes the command internally and sets the EP Val_ActStep.

IMPORTANT  Make sure that the entry value is a valid and configured step, especially
when using SFC step logic.

4, When you press Enter on the keyboard, the Manual Entry value immediately resets to 0.
EP - Equipment Phase - Equipment Phase

fab {11

Current Step
1 EP Template Step1 Message

Manual Step!

Force State

Da G

Interlocks and Permissives

Bypass Enabled No (. es
Q Equipment Phase - Equipment Pha... *
@ =

T L O &'

AE ) B
?

Monitor the EP Val_ActStep or EP PSet_Step parameter value when the EP is in Maintenance
Mode to determine the associated step logic that is needed to execute for manual step jumps.

You can also use EP Inp_StepHold to verify that the MSet_Step value is valid by monitoring the
PSet_Step before the step request is processed. When you use Inp_StepHold in this way, you
can validate or ignore the step value by monitoring the PSet_Step value. You can choose if you
want to make step changes within the same state only. The PSet_Step is available in any mode
and does not require the EP to be in Program mode.
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The following contains an example additional developer code that is used to verify MSet_Step
and PSet_Step (optional).

5

5 g i -

h APFI B
e
TR
be
w
£ P s
.
o3 DR Aeiee
-
-y

- Lo

[rrsp—

o L3 1
=
5 5, Commiete

Somon B WM e

e s e
L= e P . -]

=~

[
& w0 oo

21

&

=y

W

@ o

UwoWwoWoWoWoW W w

a =
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STEP FORCE: @7/2824 Rockwell Automaticn

Qif EP.Sts_Running then
= case EP.PSet_Step of

166@: SFR(Running,E_SFCStep_ 1082
191@: SFR(Running,E_SFCStep 1@l@
182@: SFR(Running,E_SFCStep_l1628
193@: SFR(Running,E_SFCStep_l@3a@
1@4@: SFR{Running,E_SFCStep_le4a

H

H

H

H

)
{ )
{ i
( )
[ iH

185@: SFR(Running,E_SFCStep_185@);

186@: SFR{Running,E_SFCStep_l@ea)
{ )
{ )
( )
( )
{ )

H

H

187@: SFR{Running,E_SFCStep_167@

108@: SFR(Running,E_SFCStep_l@82

109@: SFR(Running,E_SFCStep_1098);

118@: SFR(Running,E_SFCStep_118@

111@: SFR(Running,E_SFCStep_1118
else

EP.PSet_Step := EP.Val_Actlstep;

end_case;

H

H

H

elsif EP.Sts_Holding then
= case EP.PSet_Step of
6000: SFR(Holding,E_SFCStep 60@@);
6010: SFR(Holding,E_SFCStep_6010);
602@: SFR(Holding,E_SFCStep_6028);
else
EP.PSet_Step := EP.Val_ActlStep;

end_case;

elsif EP.5ts_Resetting then
= case EP.PSet_Step of

5@08@: SFR(Resetting,E_SFCStep_5@@@);
else

EM RCA+ Crrm sm EM Wal Are1Csnnma

Used for MSet_Step and PSet_Step force entries.

Ensures the Step number entry is a valid step and matches it with the associated SFC Step tagname
R R A R S R S
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MCmd_StateForce (Force State Complete)

To program the EP to force the current state to State Complete, perform the following steps.
1. Put the EP into Maintenance mode.

O Operators and supervisors do not have this security privilege.

2. From the Maintenance tab on the EP faceplate, select the Force State button.

The Force State button writes to the EP MCmd_StateForce parameter directly and the
EP sets the Sts_StateCompleteRgst internally before self-resetting.

3. Use the SFR command to connect the Sts_StateCompleteRgst to the required location in
the State Model logic.

4, Set the desired state/step for SFC logic.

. The EP has a PCmd_StateForce that can be used to set the
&/ Sts_StateCompleteRgst, via programming.

w
O
Vs
A
A

?

EF -

Equipment Phase - Equipment Pha

11

Current Step
1 EP Template Step1 Me|

Equipment Phase - Equipment Phase

Force State

[ o |

| Cancel |

Manual Step

VA

q

Force State

=
_‘fr\pr_‘\’?'g

Interlocks and Permissives

No C:- Yes

Bypass Enabled

ol &

EP Control Strategy (defaults)

~E
&

&
?

The following example shows a ControlLogix® Template EP Program that was created using

Application Code Manager (ACM). The number and type of routines vary depending on the ACM
build configuration. The following example shows two templates — one with a MainRoutine and
one without a MainRoutine.

24

4 <] Template_EP

<7 Parameters and Local Tags

£ Dispatch

21 Aborting

2y Holding

7 Resetting

Zvy Restarting

2+ Running

2w Stopping
Devices
ExtddAlarms
Interlocks
Parameters
Permissives
PHASECommands
Reports
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4 =] Template EP

<7 Parameters and Local Tags

= MainRoutine

Zxp Aborting

I Holding

# Resetting

1 Restarting

2 Running

&1 Stopping
Devices

B Dispatch
ExtddAlarms
Interlocks
Parameters
Permissives
PHASECommands
Reports
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EP Routines (defaults)

MainRoutine: Contains the Jump to Subroutine JSR instructions. When you use this routine,
you do not need to use additional/similar JSR calls in the Dispatch Routine. The MainRoutine

also allows for routine order of execution.

Dispatch: Contains the raP_0p_EPGen instruction, the Interlock and Permissives instructions
(additional sheets), and the calls to the other routines (non-MainRoutine cases). If you use a
MainRoutine, you do not need the JSR instructions on the left of the sheet.

[

Exsiin 0 HE R

X a1 fvaate
[y EF._infh, S S bebligien
b, BaiEn S, R\ Flmmt

Frarwu

o Do
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Ref_Phase: The reference phase tag must be defined as an alias to the Equipment Phase

name.
P L Template EM i3] A ocal Tag Properties - EP_PHS 4 B B
4] Template EP ) ity i i
O Parameters 3id Local Tags Gemerd
£ Dispatch
31 Aborting Name: [er_phs ]
2t Holding
I Resetting Description Phb !\::n‘:gef
24 Restarting
23 Running
Zx1 Stopping
Devices
= ExtddAlarms Local Tag ~
= Interlocks
Parameters Aias Connedlgn
Permissives
Alias For: Template_EP
PHASECommands I I w
Reports Data Type PHASE 5
Jo t_StepTransitions
b L LCS.CMs Scope: =] Template_EP
b5 TKO11_EM Txin e
(@ Slow (1000 ms) Ac::s‘:: Read/Wiite
(D) System (1000 ms)
Unscheduled sk None
Access:
Motion Groups
Alarm Manager Style:
‘;“ Alarms Constant
4+ Alarm Definitions
oy Sequencing
Add-On Instructions Open Parameter Connections
Data Types
Tiends oK Cancel Aeply
. Logical Model s
170 Configuration
| B3 1756 Backplane, 1736-A10
[E2 [6] 1756-L8SEP VisSEQ_SBC
4 B [7]1756-EN4TR ENetlO_S02
4 5 Ethernet
£ 1756-ENATR ENetlO_S02
4 i 1756-EN4TR B499_RO1_RIO 2
4 B3 1756 Backplane, 1756-A17
B [0] 1756-EN4TR B49%_RO1_RI
£l [1]1756-IF16/B B499_RD1_S0
8 r21 1752 Acor pasn ont en

Devices (optional): Contains the Control Module device mapping. You can use parameter
connections or a direct tag reference in the state/step logic.

ExtddAlarms (optional): Extended Alarm. Replace the placeholder tag ‘Insert_Trigger_Here’
with the alarm condition trigger.

£ ton Coiahralaars 9 Bt it Dot

RN - P st 892 d B

Interlocks and Permissives (optional): Interlock/Permissive conditions can be mapped in
this ladder logic routine. For complex interlock/permissive conditions, use ladder logic. In less
complex scenarios, you can pin the expressions directly to the interlock/permissive input pins

in function block.
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Parameters (optional): PlantPAx has four different types of parameters that use the
raP_Tec_ParRpt instruction, including: Enumeration, Integer, Real, and String parameter types.

Use the default local parameter tagname ‘EP’ for the EPGen. The ParObj parameter must be set

as the local parameter tag named 'EP_PAR!

i i

e et

pxetioiaterh

5
alnuat

Reports (optional): Reports the mapping routine. See Parameters (optional) routine for more
information. The RptObj must be set to use the local parameter tag titled ‘EP_RPT.

PHASECommands: Provides Equipment Phase commands. The Handshaking EP status
parameter state makes a request to the equipment phase command and provides mode

control for legacy ownership (non-Bus ownership).

EF i banfign:

Raiea Cemmans

Sten St
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$88 State Routings: Aborting, Holding, Resetting, Restarting, Running, Stopping

¥ Qwners: <none>

= ®Hold 5 )
PRy - =T
Running ——  » Holding @
T Hold
% Restart
Restarting -
.
l Stop l'Abort
Reset . & ¥ Abort 5
Complete Stopping ———>» Aborting’

ram | aeiee || eme Reset Stopped A
( Paused ]

State step logic: At the time of ACM configuration, you can choose to use Sequential Function
Chart (SFC) or Ladder logic. Each State has a dedicated routine. Rockwell Automation
recommends that you standardize local tagnames for the SFC Steps, Actions, and Transitions.

When a transition is true, the logic progresses to the next step and the code from the
corresponding action executes. Rockwell Automation recommendsthat you increase the EM
step index incrementally for each new step in the SFC. To do so, increase the value of the
Pset_Step Parameter.

IMPORTANT  When you restart the system, you must also set the Holding Index.

PSet_StepDesc is a message index and is used on the EP faceplate references to a local
message. See the next section for more information on how the local message is used.
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In the following example, the level transmitter (LITO01) Ctrl Hi Limit is set to the initial value of
an EP parameter. Valve XV011 is commanded open. When you receive confirmation that valve
XV011is open, pump PPQ11 is commanded to start.

N | Action_0050
Step_DOSD ¥/ Set step number, hold index and step description
- TK881_EF_TXIn.Pset_Step := @@58;

TEgel _EP_TXIn.Pset_HoldIndx := 8888;
TE@®l EP_TXIn.Piei_StepDesc == 1B}

¢/ Capture Paramsters

TK@a1_EP_TXIn.PCmd_Parcapture t= 1}
LITeel.cfg_ctrlHiLim := TK@@1_EP_THIn_PAR_88.val_Initial_Rj

Trmn_0050

TK881_EP_TXIn.5ts_ParCapture and (LIT@&l.Cfg_ctrlHilLim = TK8E81_EP_TXIn_PAR_&&.vel_TInitial_Rr)

N | Action_0080 -
Step 00F0 ¥/ 3Set step number, hold index and step description
- TK@81_EP_TXIn.PSet_Step := 8058;

TK881_EP_TX¥In.PSet_HoldIndx := 88089;
TEge1l_EP_TXIn.Pset_StepDesc := 38}

ff Open wvalve
¥veel.Pcmd_Pos2 i= 1;

Tan_Q0E0

XWeal.5ts_Pos2

N Action_00T0 -
Step 0OTO ¥/ Set step number, hold index and step description
= Tk@8l_EF_TXIn.Pset_Step := @a@7e;

Tk8el_EF_TXIn.Pset_HoldIndx := eees;
TEgel EP_TXIn.Pset_StepDesc := 33}

y/ start wmotor Forward
spgel.PCmd_startl = 1}

T=n_0070

PrE81.5ts_Runningl

N Acton_0030

Step 00E0 ¥/ 3Set step number, hold index and step description
- TKe@l_EP_TXIn.Pset_Step := 9088;
TK88l_EF_TXIn.Pset_HoldIndx := 2@09;

State Complete Command (optional): The following example shows the last step in an SFC
state routine. Since PhaseManager™ is used as an outside wrapper, the Phase Complete
command must be issued to complete the state.

The optional SFC_Stop instruction has no functional impact and is not required.
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You can choose to program the EP.PCmd_StateForce parameter to 1, which causes the EP to
process this command and sets the EP.Sts_StateCompleteRgst. To confirm this status
parameter and issue the Phase Complete command, use the step action.

1 /N Acton_osss

Step 0958 ¥/ Set step number and step description
= TESS1_EP_TXIn.PSet_step := @000;
TK@81l_EP_TXIn.Pset_stepDesc = &;

//complete the phase stste
TEE81l_EP_TXIn.PCmd_stateForce i= 1;

if TEEB1_EP_T¥In.Sts_StateCompletefgst then
FSC(0;
end_if}

The PCmd_StateForce is not required. As an alternative, you can determine to issue the PSC( )
command directly in the last step action.

Tran_00s0
not U2388_ADDx_EP.Sts_ChildrenOwned

N Action_0999
Step_0899 Y/ Set step number and step description
U236@_ADDx_EP.PSet_Step := 8009;
U23@@_ADDx_EP.PSet_StepDesc := 12;
// Phase complete
PSC();s
Tran_095%

1

o Stop_0959_State_Complete

Step Descriptions: HM| local message displays are used to display additional EP Current Step
information on the EP faceplate. You can use the EP.PSet_StepDesc to display a custom
message. The program PSet command functions regardless of the mode, which means it can
be used even if the EP is in operator or maintenance mode. It is also independent of the state
or step values.
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Summary Descriptions: Local message displays are used to display additional EP Summary
information on the EP faceplate. You can use the EP.PSet_Summary to display a custom
message. Similar to the Step Description, EP.PSet_Summary functions even if the EP is in
operator or maintenance mode.

EP - Equipment Phase - Equipment Phase
{0 oo

Current State
O Running

Curreni=Gies.

EFfTempIate é‘»tep1 Message I

o |EP Template Summary Message 1 |

B
o] B
? s @ @

HMI Local Messages (legacy method): The default SystemStepDescriptions local message is
a legacy method that provides backwards compatibility. When you use this function, the
faceplate references the local message object. The controller shortcut path for this function is
Global parameter #3.

EI Graphics

w A Displays

@ Global Objects

.. #% Symbol Factory

= [ Libraries

w-E& Images

- [#] Parameters

.. 1= Legacy Recipes

=42 Local Messages I
i B SystemMaterialNames
B SystemStepDescriptions
B SystemSummary

..FA Trend Templates

-Bg Trend Snapshots

[0-F2 TrendPro Templates

B XY Plot Templates

I ESystemStepDescripﬁons - fLC5_SAMPLE/HMI (Local Messages) x -

Trigger Value Message
[*5:0 {#35ystem.Enum.Step_Desc[1]. @Description} ™/
[*5:0 {#35ystem.Enum.Step_Desc[2]. @Description}*f
/*5:0 {#35ystem.Enum.Step_Desc[3]. @Description} ™/
/75:0 {#35ystem.Enum.Step_Desc[4]. @Description} =/
/¥5:0 {#35ystem.Enum.Step_Desc[5]. @Description} ™/
/*5:0 {#35ystem.Enum.5tep_Desc[s]. @Description =/
/*5:0 {#35ystem.Enum.Step_Desc[7]. @Desaiption} ™/
/*5:0 {#35ystem.Enum.Step_Desc[B]. @Description}™f
/*5:0 {#35ystem.Enum.5tep_Desc[d]. @Description}*f
[*5:0 {#35ystem.Enum.Step_Desc[10]. @Description} =/
[*5:0 {#35ystem.Enum.Step_Desc[11]. @Description} =/
/75:0 {#3System.Enum.Step_Desc[12]. @Description} =/
/¥5:0 {#35ystem.Enum.Step_Desc[13]. @Description} =/
/*5:0 {#35ystem.Enum.5tep_Desc[14]. @Description} =/
/*5:0 {#35ystem.Enum.Step_Desc[15]. @Description} =/
/*5:0 {#35ystem.Enum.Step_Desc[16]. @Description} =/
/*5:0 {#35ystem.Enum.Step_Desc[17]. @Description} =/
/*5:0 {#35ystem.Enum.Step_Desc[18]. @Description} =/

S = E S e S S S
SFEEEEEEEEHEE R EER

19 |19 [*5:0 {#35ystem.Enum.Step_Desc[19]. @Description} =/
20 |20 [*5:0 {#35ystem.Enum.Step_Desc[20]. @Description} =/
21 |21 /75:0 {#3System.Enum.Step_Desc[21]. @Description} =/
22 |22 /¥5:0 {#35ystem.Enum.Step_Desc[22]. @Description} =/
23 |23 /*5:0 {#35ystem.Enum.5tep_Desc[23]. @Description} =/
29 |24 /*5:0 {#35ystem.Enum.Step_Desc[24]. @Description} =/
25 |25 /*5:0 {#35ystem.Enum.Step_Desc[25]. @Description} =/
26 |26 [*5:0 {#35ystem.Enum.Step_Desc[26]. @Description} =/
27 |27 [*5:0 {#35ystem.Enum.Step_Desc[27]. @Description} =/
28 |28 [*5:0 {#35ystem.Enum.Step_Desc[28]. @Description} =/
an Ian TEC A [0 s Bt v Chm Mo P P o meiend R =
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32

The System tag is controller-scoped and common for the EPs in the controller.

Scope: [ [EVsSEQ_SBC | Show. Al Tags ©[rasen

Name Force Mask * Style Data Type 2|« Description

| 4 System Enum Step_Desc | {...} Decimal BOOL[512] System Global Structure Step Descriptions
System.Enum.Step_Des{[0] Decimal BOOL Step Description 0
System.Enum.Step_Des{[1] Decimal BOOL Step Description 1
System.Enum.Step_Des{[2] Decimal BOOL Step Description 2
System.Enum.Step_Desc[3] Decimal BOOL Systemn Global Structure Step Descriptions
System.Enum.Step_Desc[4] Decimal BOOL System Global Structure Step Descriptions
System.Enum.Step_Desc[5] Decimal BOOL System Global Structure Step Descriptions

Coorbmmn Emiimn Chmm P11 [ oA Crumbnrmn (Zlalanl Corermbeiom o Mime mvimbine s

HMI Local Messages (most current method): This is the preferred method as it provides the
most flexibility and can be used to create class-based local message files for each class/type.

As part of the EP tag structure, you can use the Sts_eSummary and Sts_eStep extended tag
properties for the Navigation field to define which local messages are used.

In the following example, the step descriptions use ‘Template_EP_Steps and the summary
displays Template_EP_Summary.’ In this scenario, no other controller tags or fields are
required.

[ e e | Blae
[ oLEPSts eSummary] 1 I 'j'a‘-“gft_lon emplate_EP_Summary

You can copy and paste local messages from and into a spreadsheet or notepad application.
This capability allows you to make bulk edits and/or updates to your system.

lE Template_EP Steps - /LCS_SAMPLE/HMI (Local Messages)

Trigger Value Message
EF Template Step1 Message
EF Template Step? Message
EF Template Step3 Message
EF Template Step4 Message

[N B L e
| L P [

'E Template_EP_Summary - /LC5_SAMPLE/HMI [Local Messages)

Trigger Value Message
1 |1 EF Template Summary Message 1
2 |2 EF Template Summary Message 2
3 |3 EP Template Summary Message 3
4 |104 EF Template Summary Message 4
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Use Case Examples

THOO1_EP. T ()
Idle

b g

PPOD

In the Equipment Phase (EP) example system, liquid is unloaded from a truck into a mixing
tank, labeled TK-001. In TK-001, the liquid is agitated and then dispensed into a holding tank,
labeled TK-002. The system is split into three equipment phases:

1. TKOO1_EP_TXIn commands the objects that dispense liquid into the mixing tank.
2. TKOO1_EP_AgiCtrl commands the objects that agitate and monitor the liquid level inside

the tank.

3. TKOO1_EP_TXOut commands the objects that transfer the liquid from the mixing tank to

the holding tank.

TKOO1_EP_AgiCtr|
Idie

Equipment Phase One - TKOO1_EP_TXIn_PHS
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State

Program the Logic as Follows

Running

1. When ownership of the EP is acquired, the EP parameters set and capture the target fill level of tank TK-001.

2. When the fill level is set, valve XV001is commanded to open.

3. When XV001 status is opened, pump PP001is commanded to start.

4. When pump PPOO1 runs, the EP begins to monitor the tank level indicator LITO01.

5. When level indicator LITOO0T indicates that the target level has been reached, pump PP0O0T is commanded to stop.

6. When PP0O01is stopped, XV001 is commanded to close.

7. When the objects are closed, the state that the EP ends the sequence in (Complete, Aborted, Held, or Stopped) is reported to the EP.
8. The EP is released from PhaseManager ownership.

9. The running state is complete (Complete).

Aborting

1. When the operator commands the EP to go to the aborting state, pump PP00T is commanded to stop.

2. Inlet valve XV001is commanded to close via programming.
Note: There is no status check for these two actions before transitioning steps.

3. When the objects are commanded to close via programming, the state that the EP leaves the sequence in (Complete, Aborted, Held, or
Stopped) is captured (as 'Aborted’).

4. The report is captured.

5. Ownership of the EP is commanded to be released.

6. After the EP is commanded to release, the aborting state is complete (Aborted).

Holding

1. If an EP is commanded into the Holding state, the state that the EP leaves the sequence in is captured (as 'Held').
2. The report is captured.
3. If the report is captured properly, ownership of the EP is commanded to release.
Note: You can decide if you want to release ownership in Holding logic.
4. Al devices are stopped and released.
5. When the EP has been released, the holding state is complete (Held).

Resetting

1. If the EP is commanded into the resetting state, the other states (Complete, Aborted, and Stopped) are reset to the beginning of their
sequences.

2. Ownership of the EP is released.

3. The resetting state is complete (Idle).

Restarting

1. When an operator commands the EP into the restarting state, the running phase sequence is reset to the beginning of the sequence.
2. The holding phase sequence step is set to the end of the sequence.
3. The restarting state is complete (Running).
4. By using the PSet_HoldIndx and Val_HoldIndx, the Running logic can restart at the desired step.
Following is an example:

P1 E_actona_T030

_Text[@] t=

E_SFCSten_T030 7839: Step Info';

N E_actonB_T900
B.PSet_Step tw 7030;

Stopping

1. When the operator commands the EP into the stopping state, pump PP001is commanded to stop.

2. When pump PP001 has stopped, valve XV001is commanded to close.

3. When valve XV0O1 is closed, the status that the EP leaves the sequence in (Complete, Aborted, Held, or Stopped) is captured (as ‘Stopped’).
4. The report is captured.

5. When the report is captured, ownership of the EP is commanded to release.

6. When ownership is released, the stopping state is complete (Stopped).

34
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Routine Structure - TKOO1_EP_TXIn_PHS

In the following example, the letter-number combination prefix on the routine name helps
organize the list of routines.

Most of the tags that are used with the EP are Parameter and Local Tags and are not
controller-scoped. This lets you create reusable code and you do not need to change tag
names for each instance.

Scope: | 1 TKOO1_EP_TX | Show: [Al Tags
4[] TKOO1_EP_TXIn_PHS ~
Focal Tags Name =2/~ Usage Data Type
= MainRoutine b Action_S010 Local SFC_ACTION
&+ Aborting b Action_9020 Local SFC_ACTION
& Holding b Action 2030 Local SFC_ACTION
7 Resetting b Acti Local SFC_ACTION
Zr1 Restarting ction_9040 ocal &
21 Running b Action_9050 Local SFC_ACTION
&1 Stopping b Action_9999 Local SFC_ACTION
AD1_Devi
it b AsctdDeviceAlarm Local LINT
AD02_Interlocks
A03_Permissives Local raP_Opr_EPGen
AD4_ExtddAlarms b Step_0000 Local SFC_STEP
A05 Al Suppress b Step_0010 Local SFC_STEP
BO1_ParameterMapping
802 TransitionMapping b Step_0020 Local SFC_STEP
Iy BO3 Dispatch b Step_0030 Local SFC_STEP
B04 ReportMapping P Step_0040 Local SFC_STEP
B3 Phassts ommnds b Step_0050 Local SFC_STEP
b ] TKOO1_EP_TXOut_PHS
b & TKOTTEM_Agictl b Step_0060 Local SFC_STEP
b L TKOT1_EM_TXIn b Step_0070 Local SFC_STEP
b L TKOT1_EM_TXOut b Step 0080 Local SFC_STEP
b <] TKO21_EP_AgiCtrl_PHS T o ey
b =] TKO21_EP_TXin_PHS i =
b =] TKO21_EP_TXOut PHS b Step_0100 Local SFC_STEP
b5 TK031_PS_AgiCtrl b Step_0110 Local SFC_STEP
b b TREZLPS DA b Step 0120 Local SFC_STEP
b L TK031_PS_TXOut
b ] TKO41_EP_AgiCt_PHS b Step_0999 Local SFC_STEP
b ] TKO41_EP_TXIn_PHS b Step_6000 Local SFC_STEP
b I TKO41 EP_TXOut PHS b Step_6010 Local SFC_STEP
b 2 uTK21_SEQ
. G b Step_6020 Local SFC_STEP
b L Simulation_Code New it i =
4 (@ System (1000 ms) b Step_6030 Local SFC_STEP
b L SystemProgram b Step_6999 Local SFC_STEP
b L Communications b Step_7000 Local SFC_STEP
P & Goulundions s R =T o
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PhaseCommands - TKOTI_EP_TXIn_PHS

The first scan parameter S:FS is used to initialize the EP to the IDLE state and release the
Owner after a download, or before going into controller run mode. The SFC state routines are
also initialized.

[repe— e
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$88 State Routines - TKOTI_EP_TXIn_PHS

Each step has a continuous action instruction. This action sets the PSet_Step, PSet_HoldIndx,
and PSet_StepDesc. It also sets the desired control module or equipment module commands

and any other necessary code for each unique step.

In the following example, step0060 shows that XV001is commanded to open (position2) and
step0070 PP001 is commanded to start. The transitions confirm the state of the devices.

N | Action_0060 .
Set step number, hold index and step description

Step_0060
EP.PSet Step := 0068;
EP.PSet_HoldIndx := 9000;
EP.PSet_StepDesc := 30;
// Open Valve
XVeol.PCmd_Pos2 := 1;

.| | Tran_0060

XVee1.5ts_Pos2

N Action_0070
Step_0070 Set step number, hold index and step description
EP.PSet_Step := 0678;
EP.PSet_HoldIndx := 9600;
EP.PSet_StepDesc := 33;
// Start Motor Forward
PPEOL.PCmd_Startl i= 1;
Tran_0070

PPEO1.Sts_Runningl

N Action_0080
Set step number, hold index and step description

EP.PSet_Step := 8680;

EP.PSet_HoldIndx := 8080;

EP.PSet_StepDesc i= 16;

Step_0080

// Monitoring
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Equipment Phase Two - TKOO1_EP_AgiCtrl

State

Program the Logic as Follows

Running

1. While TKO01_EP_TXIn is filling the tank, TKOO1_EP_AgiCtrl is monitoring the level of transmitter LITOO1.
2. When the EP is acquired, the parameter values are captured and the agitation timer is set.
3. When the agitation timer is set, the agitator on-delay and off-delay times are set.
Note:
There is a pre-determined level that LITO01 must read while filling before the agitator starts.
There is also a pre-determined level that LITO0T must empty to before the agitator stops.
4. The on-delay and off-delay timers determine how much time it will take for the agitator to turn off or turn on after LITO01 achieves the
desired value.
5. When the agitator is in the stopped state and LITOO1fills to the desired level, the on-delay timer begins.
6. When the on-delay timer is complete, the agitator begins agitating for the set amount of time — based on the agitator timer parameter.
7. The agitator stops in one of two cases:
- When the agitator timer is complete
or
- When the tank level drops below a certain point because TKOO1_EP_TXOut transferred liquid out of the tank
8. When stopped, the exit condition (Complete, Aborted, Held, or Stopped) is reported and captured.
9. When captured, ownership of the EP is released and the phase is complete (Complete).

Aborting

1. When the operator commands the EP into the aborting state, the agitator AGO01is commanded to stop.
Note: There is no status check before exiting this step.

2. The state in which the EP leaves the sequence is set to ‘Aborted, and the report is captured.

3. Ownership of the EP is commanded to be released.

4, After the EP is commanded to release, the aborting state is complete (Aborted).

Holding

1. When the operator commands the EP into the holding state, a system check is performed to determine the next course of action.
2. If the agitator is running forward, the speed reference is set to 10 percent. Otherwise, the following occurs:

a. If the level of transmitter LITOO0T is greater than the desired maximum value and the agitator is stopped, then the agitator is commanded

to start again with a speed of 10 percent.

b. If neither of these cases (Step 2 and Step 2a) are true, the level of transmitter LITO0T is below the target maximum value, and the agitator

is running forward, the agitator is commanded to stop.

Note: There is no transition condition to leave this step.
3. The state in which the EP leaves the sequence is captured as ‘Held" and the report is captured.
4. If the report is captured properly, ownership of the EP is commanded to release.
5. When ownership is released, the holding state is complete (Held).

Resetting

1. When the operator commands the EP into the resetting state, each of the other states (Complete, Aborted, and Stopped) are reset to the
beginning of their sequences.

2. Ownership of the EP is released.
3. The resetting state is complete (Idle).

Restarting

1. When an operator commands the EP into the restarting state, the running phase sequence is reset to the beginning of the sequence.
2. The holding phase sequence is set to the end of the sequence.
3. The restarting state is complete (Running).

Stopping

1. When an operator commands the EP into the stopping state, agitator AGO01is commanded to stop.
2. When the pump is stopped, the status that the EP leaves the sequence in is captured as ‘Stopped'.
3. The report is captured.

4. When the report is captured, ownership of the EP is commanded to release.

5. When ownership is released, the stopping state is complete (Stopped).

38
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Equipment Phase Three - TKO01_EP_TXOut

LSS

-
@

; L]
.L e Pl

State

Program the Logic as Follows

Running

1. When ownership is requested and acquired, the desired level indicator LITO02 level parameter is captured.
2. After capturing the LITO02 level parameter, valve XV002 is commanded to open.

3. When XV002 is open, valve XV003 is commanded to open.

4. When valves XV002 and XV003 statuses are open, pump PP002 is commanded to start.

5. When pump PP002 reaches the running state, the EP monitors the level of tank LIT002.

6. When tank LITO02 reaches the desired level, pump PP002 is commanded to stop.

7. When pump PP002 is stopped, valve XV003 is commanded to close.

8. When valve XV002 is closed, XV002 is commanded to close.

9. After all objects are stopped/closed, a report sets and captures the exit status.

10.When the report is captured, ownership of the EP is released and the running state is complete (Complete).

Aborting

1. When the operator commands the EP into the aborting state, pump PP002, inlet valve XV003 and outlet valve XV002 are commanded to
close.
Note: There is no status check for these actions before the next transition steps begin.
2. When the objects in Step 1are commanded to close via programming, the state that the EP leaves the sequence is in captured as ‘Aborted".
3. The report is captured.
4, Ownership of the EP is commanded to be released.
b. After the EP is commanded to release, the aborting state is complete (Aborted).

Holding

1. When the operator commands the EP into the holding state, the state in which the EP leaves the sequence is captured as ‘Held' and the
report is captured.

2. If the report is captured properly, ownership of the EP is commanded to release.

3. When ownership is released, the holding state is complete (Held).

Resetting

1. When the operator commands the EP into the resetting state, ownership of the EP is released.
2. When ownership is released, the resetting state is complete (Idle).

Restarting

When the operator commands the EP into the restarting state, the restarting state is set to complete (Running).

Stopping

1. When the operator commands the EP into the stopping state, pump PP002 is commanded to stop.

2. When pump PP002 is stopped, inlet valve XV003 is commanded to close.

3. When inlet valve XV0O3 is closed, outlet valve XV002 is commanded to close.

4. When outlet valve XV002 is closed, the status that the EP leaves the sequence in is captured as ‘Stopped".
5. The report is captured.

6. When the report is captured, ownership of the EP is commanded to release.

7. When ownership is released, the stopping state is complete (Stopped).
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Notes:
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Chapter 3

Overview

raP_0Opr_EMGen
Block Configuration

Equipment Modules

Equipment modules (EMs) interact with the raP_Opr_EMGen block in the code. The EM can be
controlled by several sources: external sources such as an EPGen block, programmatically
(either independently or by being acquired by an EP), or via an operator.

If the program owns the module and the sequence code and is issuing commands to the
module, the command source is listed as ‘Program.’

? e @ ® E

If the operator owns the module and the operator is making commands to the EM via the HMI
faceplate, the command source is listed as ‘Operator.’

? 80peratot ® ® :i:

Each specific EM state design determines the module state control. However, depending upon
the set ownership, an external source, program command, or operator interaction can shift
the module state into another permitted module state.

For these parameters to function properly, configure the raP_Opr_EMGen before you program
EM/EP sequence code.

IMPORTANT  Rockwell Automation recommends setting individual permissives and
individual interlocks to the same state, whether 0 or 1.

You can configure either state based on the needs of your environment.
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42

Inp_PermOK and Inp_NBPermOK

The Inp_PermOK and Inp_NBPermOK parameters monitor the status of the EM's permissives on
the associated permissive blocks. To monitor the status of the associated permissive block
properly, make a connection between the following:

»  PPERM Sts_Perm0OK output and the raP_Opr_EMGen Inp_PermOK
»  PPREM Sts_NBPerm0OK output and the raP_Opr_EMGen.Inp_NBPermOK input

PPERM
TKO1_EM_AgiCtrl_Perm
T —
Inp_Perm00 Sts_PermOK PemOK
Inp_Pemi1 Stz NBPermOK NBEPermOK 1-B2
e L L EEE L]
Inp_Pem02 Ste_Perm [ e 1-C2
raP_Opr_EMGen

TKO11_EM_AgiCtrt

20

Inp_St Sts o
Inp_StepHold sts_Rgst[>
Inp_ ReyOk Sts_estate [
INERREaES Sts_eStep Ij
PermOK ! 7 Inp_PermOK Sts_eSts f
2-G2 NBPermOi _ . Inp_NBPermoOK Sts_Idle
262 TTKOM_EM_AgiCtrl_intl_BankSts Sts_InthOK. | T np_InthOK Sts_Alm
TKI11_EM_AgiCtr_Intlk_BarkSts Sts_NBIntkOK ! Inp_NBIntlkOK Sts_Avaikble
TKD41_EM_AgiCtd_Intlk_BarkSts.Sts_Available 1 Inp_Intik&vaiable Sts_BypAdive
TKD11_EM_AgiCtr_Intlk_BarkSts.Sts_intkTripinh : Inp_IntiKTripinh Sts_DvcAlms
THD11_EM_AgiCtr_intlk_BarkSts Sts_RdyReset - Inp_RdyReset Sts Err

For more information on the PPERM instruction, see Rockwell Automation Library of Process Objects,
publication PROCES-RM203.

If no bypass-enabled permissive condition is triggered, the PPERM Sts_Perm0OK is set to 1. In
this scenario, raP_Opr_EMGen Inp_PermOK is also set to 1. When the Inp_PermOK is set to 1, you
can change the state of the EM in operator mode. During a permissive condition trigger, you
cannot change the state of the EM.

Rasdy Pemmes ok [
p Statn 0 P Stnte 0
Q [l
Command T Command §
Command§ Commandd Command3 Command? Command 1
7 B EBRBQO®: |7 2w~ ERO@ -
Inp_PermOK set to 1 Inp_PermOK set to 0

(no permissive condition is triggered) (a permissive condition is triggered)

When you use the Cfg_PermAllowCmd bitwise parameter, the EM can be commanded based on
the configured states — even if the permissive conditions are not satisfied. In operator mode,
the EM faceplate state buttons are available for those states that are configured to allow
commands.
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The following figure shows states 1and 4 configured to Allow Command When Perm Loss.

,@ {é}l ? ﬁ:l} Curtent State Summary
Allow Command Whan (&) State 0
S Cument Step
In Alarm  Perm Loss In Alarm  Parm Loss ol a
o0 ) .
O F] 5 U ) R
z [ L] 6 L] ]
3 [ 0 T[] 0
s [ L 2 J 0
s [ 0 a O [
w O [ 2 |
n O 0 5] O
12 [] n 2 ] ]
B 0 [ 2 [ ] Command 4 Command 1
1 [ 0 2% [ 0 e B —
s0 O =z0 O 2 B @@@...
(zZ@E EE )

States 1and 4 are permitted to be
commanded during a permissive trip.

Permissive conditions function the same regardless of the command source: Operator,
Program, and External EP state commands are prohibited until the permissives are OK.

Similarly, while an alarm state is active, you can use the Cfg_AlmAllowCmd bitwise parameter

to command the EM based on the configuration states.

alarms while the EM is Idle.

Alarm trigger inputs alone do not affect the available state command buttons. An
alarm must be configured to be ‘Used’ in Alarm Manager and ‘In Alarm'’ state. Do not
configure the In Alarm for your configured ‘ldle’ state so that you do not get all

i) E t t B8 €M - Ecuinment Module - Equipment Module »
Vo Es = I
«ﬁ@l!l ? g Current State Swmmary @
Allow Command When i | Stote 0
In Alsrm Parm Loss In Alarm  Parm Loss =il t'"”'g‘ =
o [] ] 4 O [
s 0 O
=} & [ L |
3 0O T O
8 [] O 2 [J |
9 ] O 2 0O O
1 ] L] z O 0
1 [] (] = 0
12 [] L] xu [ -
1 0 O % [J | IE
uw [J | % [ 0 —_—
15 [] O 7 O B -') & Operator @ @@ e
(EEZEEEE )
State 1is permitted to be commanded during an active alarm.
The Idle state is configured as State 1.
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Inp_IntlkOK and Inp_NBIntlkOK

The Inp_IntlkOK and Inp_NBIntlkOK parameters monitor the status of the associated EM
interlock blocks. To monitor the status of the interlock blocks properly, create a bank status
tag and associate it with the Ref_IntlkBankSts pin for each PINTLK block of the EM. Then
associate raP_Opr_EMGen Inp_InlkOK with Sts_IntlkOK of the bank status tag that was created.

raP_Dir_ENGan
THON1_EM_Agiom
PasOK 3
< e T i
z THOTT_EM_AZCHL itk BancSts Ss_inoK ¥
TN
TROT1_EM_AgICrl_ink_BankSh St Avalabie
THIH1_EM_AgeCirl_lnfi_Bark Sts Sts_intkTripinh
Bypacve

ar { THIT1_EM_AgiChi_ints BarkSts I

For more information on the PINTLK instruction, see Rockwell Automation Library of Process
Objects, publication PROCES-RM203.

If no bypassable interlock trip conditions are present, the PINTLK bank Sts_Intlk0K is set to 1.
In this scenario, set raP_Opr_EMGen Inp_IntlkOK to 1.

If you want interlock trips to affect EM functionality, use the Sts_NotRdy and Sts_IntlkTrip
status parameters. You can also use the Cfg_ShedOnintlk bitwise parameter to configure
which states monitor the Interlock status block.

In the following example, State 3 is configured to stop equipment on an Interlock trip. State 2
is not configured to stop equipment.

Case 1: The current state is State 2. Interlocks Ok, both Sts_NotRdy and Sts_IntlkTrip=0

) .
Ready p {\»:ﬁ
o ol ?
| Current State Summary : ] ' g
P State 2 Stop Equipment
- :rU Step O Iteilack nit OK for the fallawng comirants
i Lo [Ja mEL [l24
my ) Oa Oar a2
& Oz Ow O []2s
#a I (]9 Clar
(14 [J12 (N2 (Jea
(] [ Oz (]
Os O O= mE]
Command 7 Command 6 L7 Ll U2 L3
G d5 G dd Ci d3 Command 1 Command 0
D) [Eonn B @6
(HEzEEmE )

Lb Rockwell Automation Publication PROCES-UMT0C-EN-P - November 2025


https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/proces-rm203_-en-p.pdf

Chapter 3

Equipment Modules

Case 2: Interlocks Not Ok, both Sts_NotRdy and Sts_IntlkTrip = 1. The status in ‘Not Ready’
because State J is configured to Stop Equipment on an interlock trip.

e ——s

Current State
=

= Step
. !

Command 7 Command &

Command 5  Command 4 Ci d2 | C d1 G (]

? | B owmer EEO®® -

@ EM - Equipment Module - Equipment Module

o

2cBam ?

Stop Equipment
On Interlock not OF for the Tollawng commands
e s s O
mE! e O Clazs
Oz [Jao O Oz
=k On [J1s Oer
4 Oz (a0 Oz
Os On O= (mE:]
e Ju == [Ja
L1z 0= O= (]

(FEZBRENEE )

Case 3: Interlocks Not Ok, Sts_NotRdy = 0, Sts_IntlkTrip = 1. The status is ‘Ready’ because State

2 is configured not to Stop Equipment on an interlock trip.

£M . Equipment Module - Equipment Module L

Ready i
ﬁ Cuirent Stase Summary ﬁ-

State 2

. Cusrent Step
I

Command 7 Command &

Command 1 Command 0

? o  ERO® -

?
Stop Equipment
On Interdack nol OK for the follawing commands:
Cle (e [11& T2
14 (g} 1w [z
L]z e mE Oz
(k] I (s Oz
m] O (= O=s
L1& 13 121 [l
s (144 122 (5]
L1z [J1s Oz O
{(HEZhaEE )

The EM Sts_IntlkAvailable is evaluated regardless of the configuration of the Stop Equipment.
EM Sts_IntlkAvailable is set to Twhen the interlock conditions are OK.
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In addition to the Interlock Trip, there are five other optional configurations to Stop Equipment

that affect Sts_NotRdy.
Stop Equipment |

D On Device Alarm

On Extended Alarms

D On Report Data Alarm

On Child in Alarm or Unacknowledged Alarm
[ on Child Mot Usable

(hzZEmEE )

+  On Device Alarm: Stops equipment if the EM pin Inp_DvcAims is true as a result of the
AsctdDeviceAlarm tag are triggered.

+ On Extended Alarms: Stops equipment if the raP_Opr_ExtddAlm instructions
associated with the EM are triggered.

+  On Report Data Alarm: Stops equipment if the EM_RPT report parameters associated
with the EM are in error.

+  On Child in Alarm or Unacknowledged Alarm: When a child is in alarm or has an
unacknowledged alarm and you use the Bus organizer, this configuration stops
equipment.

«  On Child Not Usable: When you request ownership of the EM, children use the Bus
organizer and set the EM.Sts_ChildrenGood = 0. This configuration stops the equipment.
You can configure the EM delay for this status.

You can use the Diagnostic tab on the EM faceplate to troubleshoot a Not Ready status.

EM - Equipment Module - Equipment Module
@ Device Not Ready Reasons
Device Out of Senice Child alarm
p Configuration Error Child not ready
Device Interlocks Not QK I Child not usable
@ Device Permissives Mot OK Group Interlocks Mot OK

Software Stop Group Permissives Not OK

g Extended alarms

Current State
State 0

Previous State
State 1

Current Step
1 EM Template Step1 Message

Previous Step

9
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Inp_IntikAvailable

The Inp_IntlkAvailable parameter monitors whether the EM is available for an interlock trip. To
monitor the status of the interlock blocks, create a bank status tag and associate it with the
Ref_IntlkBankSts pin, for each PINTLK block of the EM Then associate the raP_Opr_EMGen
Inp_IntlkAvailable parameters with the Sts_Available parameter of the bank status tag that
was created.

raP_Opr_EMGen
THO11_EM_AgiCtl

PemDK
NBPermOK
THO1_EM_AgCtri_intl_BarkSts.Sts_intkOK
TKOU_EM_ASCA btk FackSts Sts_NEIKOK

TKO11_EM_AgiCiri_inelk_BankSts. Sts_ivalabie thaval able |
-t L

TKO11_EM_Agiarl_intk_BankSts Sts_RdyReset

BypActive

TKD11_EM_AgiCtr_intlk_BarkSts

The Sts_Available parameter value is determined by a combination of the Inp_Available
parameter's value and the configuration type of each of the interlocks block's input conditions.
When Inp_Available=1and the interlock block has an input condition that is configured as
protective, device, mechanical, or process interlock type and that input condition is not in the
0K state, the Sts_Available is set to 1and the Sts_IntlkOK/ Sts_NBIntlkOK is set to 0. When
Inp_Available=1and the interlock block has an input condition that is configured as safety,
electrical, operational, or general interlock type and that input condition not in the OK state,
the Sts_Available and the Sts_IntlkOK/ Sts_NBIntIkOK are set to 0.

The Sts_IntlkAvailable output indicates that the equipment is ready to operate and all safety,
electrical, operational, or general type interlocks that affect availability are working properly.

BypAdtive

Ref IntkBankSts  TKD11_EM_AgiCiri_Intlk BarkSts

On an interlock trip condition, the EM.Sts_IntlkAvailable is 0 regardless of the configuration of
the Stop Equipment Cfg_ShedOnintlk in that state. As discussed in the Inp_IntlkOK and
Inp_NBIntlkOK section, Cfg_ShedOnintlk affects the EM Sts_IntlkTrip and Sts_NotRdy
parameters, but not the Sts_IntlkAvailable parameter.

MATAT

@

) o =EEl

&

Rockwell Automation Publication PROCES-UMT10C-EN-P - November 2025 47



Chapter 3 Equipment Modules

¢ — @
e 0 (e
T BU_ec : E " ey
e oy
=
THEN_0_AgCh itk Sarafitn S_inkeOn
essamanse
cototitotmmnt s
7 Ao FTdERe®
.
Inp_IntlkTripinh

The Inp_IntlkTriplnh EM parameter monitors the system for any interlock trip alarms that are
inhibited. To monitor this parameter properly, create a bank status tag and connect it to each
PINTLK block of the EM and associate it with the Ref_IntlkBankSts pin. Then tie the

raP_Opr_EMGen Inp_IntlkTripInh parameter to the bank status tag Sts_IntlkTripInh parameter.

Inp_IOFauit
Inp_Available
BypActive Inp_BypActive

1F2 Inp_LatchDefeat

Inp_Reset

Cfg_BankiD

Ref_InfkBankSts  TKD11_EM_AgiCtr_Intlk BarkSts

PemOK
2. NEPermOK

TR 1_EM_AgiCrl_intk_BankSts. Sts_infkOK

THOT1_EM_AgICirl_Intk_BarkSts Sts_ NBIAEKOK.

THO11_EN_AgiCiri intk_BarkSis Sts_intKTripinh . ) |
TRV EW R W T OSSR i

AscriDevice Alarm

;EJ’
o

Busi26)
TKOT_EM_AgCir PAR
TKO11_EM_AgCtd RPT

raP_Gpe_Prompt S

THO1_EN_Agictrt_Promet

Cul_fidy [7—

Prompls THOH_EM_AgiCir_Prompls
Resplats  TKD1_EM_AgCid_RessDats
BusOhy Bus{160) Oy
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To inhibit the EM Interlock Trip Alarm, use the Cfg_StopOnly parameter of the PINTLK block to
determine which interlock conditions must be configured as ‘Stop Only. A Cfg_StopOnly value
of 1for an interlock indicates that when the interlock condition trips, the EM Interlock Trip
does not go into alarm.

To create a Trip Alarm notification on the EM faceplate and the HMI Alarm Summary/Banner, go
to the controller Alarm Manager and set the EM Interlock Trip Alarm to ‘Use.

4 o Ml Manager
[ D dorms
Alzrm Definitions

I &mqn EA AgiC: Al Mnhm TKO11 EN AgiCtrl Ste DveAl =1
B ol Add-On Inctiuctions I ﬂmn_m Agicerd | Alm_lntlkTry] TRIP TROTT_EM_AgiCirlSte_IntfkTrip =1
4 'l Data Typas | TR TR YT TR CIAT | TRIF TRUTT R IS TSROt =T
b 5 Uper-Defined L |11 EM_agiCisl_Ex | Alm_alarm | TRIP TKD11_EM_AqiCirl_Exiddaim 005t =1
bR Swings o | TXO17_EM_AgiCerl_Pr| Abm_AlertTi:| TRIP TKD11_EM_AgiCtrl PrampeSts_AlertTimeOut =1
P i Add-On-Defined
b iE Predefined
b i Module-Defined
EM - Equipment Module - Equipment Moadule MR EM_intik_0 - Equipment Module - Interiock Bank 0
- Report Data OK Can Must | Stop| Intk
State Bypass Reset | Only | Type
. Device Alarms Condition0 [0] 0 0] ) Gen
Extended Alarms @ O 0O [T [Gen
Q b O O 0O Gen
L O 0O 0O [Gen
L O O 0O [Gen
L O O O I|Gen
[0] O 0O [J  Gen
O O O O IGen
L O 0O 0O [Gen
L O O 0O |Gen
L O O 0O I[Gen
n b O 0O 0O Gen
(W2BE )
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Sts_BypActive

The Sts_BypActive parameter monitors whether bypass is enabled on the EM. Some
interlocks/permissives for the EM are considered bypassable, which allows an engineer or
maintenance to ignore the conditions and proceed with the state as normal. Some conditions
are considered non-bypassable, which means that the only way to resume normal state
conditions is to remedy the tripped interlock/permissive.

If you need to bypass interlocks and permissives, tie a tag to each instance of a PINTLK or

PPERM block to the Inp_BypActive pin. Then tie that tag to the Sts_BypActive pin of the EM
block.

BypActive
1-F3

BypActive
2-D3 3-D4

uipment Module - Eq
ol 11
p Current Step
1 EM Template Step1 Message
-vh‘— Manual Step
o

Interlocks and Permissives

7 I Bypass Enabled No C_ Yesl ® ®
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Inp_RdyReset

The Inp_RdyReset EM parameter monitors whether a latched interlock is ready to be reset. To
monitor a reset- requested status, create and associate a bank status tag with the
Ref_IntlkBankSts pin for each PINTLK block of the EM. Then associate the raP_Opr_EMGen
Inp_RdyReset parameter with the Sts_RdyReset parameter of the bank status tag. This
functionality is consistent with the other PlantPAx® Interlock control strategies.

See PlantPAx Process Control Instructions User Manual, publication PROCES-RM215 for more
information.

"| Inp_lOFautt
Inp_Availabie
BypActive | Inp_BypActive
1F2 Inp_LatchDefeat
! Inp_Reset

Cfg. BankiD

1
Ref_intkBankSts  TKDM1_EM_AgiCtd_intlk_BarkSts

raP_Opr_EMGen

TKO11_EW_AgiCti

PemoK
2.c2 NEPermOK

TKOM_EM_AgiCtri_intk_BankSts.Sts_intkOK
TROH1_EM_AgiCirl_infk_Bank Sis.Sts_NBIntkOK
TKOA1_EM_AgiCtrl_Intl;_BankSis Sts_Available

TKO11_EM_AgiCirl_intk_BankSts.Sts_intikTripinh :
| TKO11_EM_AiCir Infk_HarkStsSts_RdyRaset

AsciiDevice Alarm

#,

(]

Interlocks can be configured individually to require a reset by modifying the PINTLK
Cfg_Latched parameter. For example, if you set a Cfg_Latched value to 1, an interlock trip
remains active until the interlock trigger condition returns to normal and you reset the

interlock.

TKOT1_EM_AgiCtrl_intik_0 - TKO11_EM_AgiCtri (TKD11 Agi Ctrl EM) - Interlo... %

e | ?
0K Can  Must  Stop Intik
State ass Reset  Only Type

[As’nﬁ';m o O (m l Gen

1 P L LT (Gen
o O O 0O [Gen
@ O O O G By
O O O 0O IGen )
@ O O O [Gen .
O O O 0O e
0 O O O Gen ch.
@ D D D Gen Ref_in®BankSts TKO11_EM_AgiCtri_intlk_BarkSts
0 O O O [Gen
O O O I[Gen
o O O O Gen

(MzE )
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If an interlock condition is configured with ‘reset required’ while the interlock condition
remains tripped, the Inp_RdyReset remains reset to 0. When the interlock condition clears,
Inp_RdyReset becomes 1and an HMI reset becomes available.

[ TKO11_EM_AgiCtri_intlk_0 - TKO11_EM_AgiCtrl (TKO11 Agi Ctrl EM) - Interlock Bank 0 i

@ Bypassed i

[x] Gen AG011 Alarm |

9123458

Because the interlock condition is true, Inp_RdyReset is reset to 0. You cannot perform a reset.

When the interlock condition is no longer tripped, Inp_RdyReset is set to 1and the reset on the
HMI becomes available.

TKOT1_EM_AgiCtel_Intlk 0= TKO11_EM_AgiCtrl (TKOTT Agi Ctel EM) - tnterlock Bank 0
ﬁ Bypassed g j 3

N [x] Gen AGO11 Alarm |

*
91234557

The interlock condition is false, but the EM is in an interlock trip until a reset occurs. A reset can occur.

When a reset has been issued, the Inp_RdyReset parameter is cleared to 0, and the Inp_IntlkOK
and/or Inp_NBIntIkOK parameters are set to 1.
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Inp_DvcAlms

When the Bus organizer is not used, you can use the Inp_DvcAlms parameter to monitor the
alarm state of devices that are associated with the EM — including children device alarms
connected to the EM.

Connect each object to one parameter of an associated alarms tag — listed as
‘AsctdDeviceAlarm’ in the image below — and pin the objects the Inp_DvcAlms input as follows.

AsciiDevice Alarm - )
=,
0
0
Bus{26]
TKO1_EM_AgiCtrl PAR
TKOH_BM_AgCirl RET
raP_Opr_Prompt

System
TKO11_EM_AgiCtrl Prompt

Fromgls TKOT1_EM_AgiCtrl_Frompts

RespData  THOM_EM_AgiCti_RespData
BusOhj Bus[160].0b

A nonzero indicates that one or more objects that are associated with the EM are in alarm. In
the controller Alarm Manager, the EM Device Alarm must be set to ‘Use, which then displays the
Device Alarm on the EM faceplate and makes the alarm active.

State  Use Cwner MName Type Input Expression_Limit
I x|V TKO11_EM_AgiCtrl | Alm_DvcAlms TRIP TKD11_EM_AgiCtrl.Sts_DvcAlms =

T [TKOT1_EM_AgiCtri | Alm_intlkTnp TRIP | TKO11_EM_AgiCtr Sts_intlkinip =1

(] [TK011_EM_AgiCtrl | Alm_RptData TRIP TKO11_EM_AgiCtrlSts_RptData =1

(] [TK011_EM_AgiCtri_Ex | Alm_Alarm TRIP TKO11_EM_AgiCtrl_ExtddAlm_00.5ts =1

v [TK011_EM_AgiCtrl_Pr] Alm_AlertTimeOQut | TRIP TKO11_EM_AgiCtrl_Prompt.Sts_AlertTimeOut =1

he Inp_DvcAlms parameter of the EM is reflected in the Sts_DvcAlms parameter, even when the
Alarm Manager alarm is set to 'Use.’

To trigger the EM into a Device Alarm, be sure that the EM is not in the EM defined Idle state.
The Idle state acts as a gate for the EM Device Alarm and keeps the EM status parameter
Sts_DvcAlms reset to 0. In the example below, Shut (state 0) is defined as the Idle state.

[ TROT1_EM_Agiun - TRO11_EM_Agih (U011 AgiClr EM)

BoEN |

) This object has an operator prompt

[ State Setung )

Running State Setting

? B EEEEOGL 2 &= EEEEO0
e " Shows that the EMis in Idle State 0 ~ Shows that the EM is in a non-Idle State

Config . . . .
. N during a device alarm during a device alarm
2345 .

Complete State Setting

[ &G

Restan State Setting

IMPORTANT  The Inp_DvcAlms must only be used for device alarms that you want to
bypass. When the EM bypass is enabled, the EM Sts_DvcAlms is not
triggered and remains set to 0.

Extended Alarms: Can be used to display and track unigue alarm conditions relative to the EM
or EP instance. See Additional Configuration for more information.
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Inp_PromptRdy

The Inp_PromptRdy parameter indicates that the associated raP_Opr_Prompt block is ready to
send a prompt request to the operator.

To enable the prompt object to appear on the raP_Opr_Prompt block, set the Inp_Req
parameter on the raP_Opr_Prompt block that is associated with the EM to 1. If you want to
enable operator prompts, use logic to set the Inp_Req to 1and the Inp_Ref to the desired
Prompt array value. Program the logic so that when you acknowledge the prompt, Inp_Req
resets to 0.

To cause the EM to display and notify the operator prompt in the HMI faceplate, pin the Prompt
block Out_Rdy to the EM Inp_PromptRdy parameter.

TK@11l _EM_AgiCtrl Prompt.Inp_Req := 1;

AscidDevice Alarm t
0 A
Bus{26]
TKO11_EM_AgiCtrl_ PAR
TKO11_EM_AgCtr_RPT
raP_Opr_Prompt

System
TKO11_EM_AgiCtri_Prompt

TKO011_EM_AgiCirl_Prompts
TKO11_EM_AgiCtr_RespData
Bus[160].0bj

When the EM Inp_PromptRdy input is set to 1, an informational breadcrumb image is visible on
the EM global object and on the EM Home tab faceplate. In this scenario, no additional
programming is required. The Prompt button is available and used for the operator to view and
acknowledge the prompt.

i
Ready
m Current State Summary
p2, State 4
Current Stap
= Lo
Q C5_rad_Opr_EWGen
@ State 4
Command 7  Command 6
Commaond 5 Commond 3  Commard2  Command 1 Command 0
7| Bvmie 2O ® -

For more information on the PROMPT instruction, see Rockwell Automation Library of Process
Objects, publication PROCES-RM203.

Inp_EnableNavTrans

The Inp_EnableNavTrans parameter is used to enable visibility navigation for step transitions,
via additional programming. When enabled and set to =1, a touch point with a tooltip is
displayed on the EP faceplate. When you use this feature, system operators are able to
troubleshoot what conditions are preventing step transitions.

Two common tag types are: PPERM (Permissive) and PBL (Boolean logic). Both of these tags
provide instructions for gaining insight into transition conditions. You can use any PlantPAx
object because the touchpoint uses the NavToDisplay macro. However, the PPERM and the PBL
are typically the most flexible. With a PINTLK block, multiple interlocks can trip simultaneously,
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so knowing which interlock tripped first is not useful for gaining insight into transition
conditions.
Name the transition tag syntax the same as the EM tag. Concatenated the name with _Tran_’

and then add the step number. For example, in step 20, EM_Tran_20 is the transition tag for
the local EM tag. This tag must have the same path location as the EM tag, which is typically a

programmed scoped tag.

EM HMI faceplate: When the Inp_EnableNavTrans input parameter is true (1), the Current Step
description has touch navigation that lets you open the step transition object faceplate.

b s

EM - Equipment Module - Equipment Module
/rD Ready
0 Current State Summary
State 1 EM Template Summary Message 3
Currgnietep
_&_, 1|EM Template Step1 Message | )_o
Q | Navigation to step transition object |
Command 7  Command 6
C a5 [E da C d3 C d2 Command 0
FZ
l? &2 Maintenance @ @:)} ®:} sss

Transition logic: Consider leveraging the Sts_BypActive to let certain conditions be bypassed
from the faceplate. You can customize the Boolean tag name for the SFC transition — for

example, 'EM_TranOk_1.

Flow is above minmum flow rate.

£

o P
EM_TranOk_1
9 ¥

Inp_Perm02 Sis_BypActive f
2 1T _101_n1_11 1 11m

Sts_PermDK

FT_10809 Sis_CirLo Inp_Perm00

<|>¥f Inp_Perm0 Sts_NBPermOK
Inp_Perm03 Sts_Perm
Inp_Perm04
Inp_Perm0s
Inp_Perm06
Inp_Perm07

Inp_BypAciive

State Step Sequence logic: Use a local Boolean tag on the output of the PPERM instruction for
the SFC Transition Boolean logic. When the tag is set to true, the SFC moves to the next step.

Step_001

Tran_000

EM_TranOk_1

Step_002
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MSet_Step (Manual Step)

The EM can be forced to move to a specific State Step by performing the following steps.
1. Put the EM into Maintenance mode.

O Operators and supervisors do not have this security privilege.

2. From the Maintenance tab on the EM faceplate, enter a Manual Step number.

. This numeric Manual Step entry writes directly to the EM MSet_Step
O parameter.

3. The EMinstruction processes the command and sets the EM Val_ActStep.

IMPORTANT  Make sure that the entry value is a valid and configured step,
especially when using SFC step logic.

4, When you press Enter on the keyboard, the Manual Entry value immediately resets to 0.

th

Current Step Equipment Module - Equipment M...

x

2 EM Template Step1 Message I 79 Makatsnance FBI
Ul Manual Step ¥
[ TSP O 2

| i B

Am e
?

Force State
Interlocks and Permissives

? Bypass Enabled No (B Yes @:} @

Monitor the EM Val_ActStep or EM PSet_Step parameter value when the EM is in Maintenance
Mode to determine the associated step logic that is needed to execute for manual step jumps.

You can also use EP Inp_StepHold to verify that the MSet_Step value is valid by monitoring the
PSet_Step before the step request is processed. When you use Inp_StepHold in this way, you
can validate or ignore the step value by monitoring the PSet_Step value. You can choose if you
want to make step changes within the same state only. The PSet_Step is available in any mode
and does not require the EP to be in Program mode.

o U o g ST_sTARL1

e

e
s - -

e oy
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MCmd_StateForce (Force State Complete)

To program the EM to force the current state to State Complete, perform the following steps.
1. Put the EM into Maintenance mode.

O Operators and supervisors do not have this security privilege.

2. From the Maintenance tab on the EM faceplate, select the Force State button. T

The Force State button writes to the MCmd_StateForce parameter directly and the EM
sets the Sts_StateCompleteRgst internally before self-resetting.

Use the SFR command to connect the Sts_StateCompleteRqst to the required location in
the State Model logic.

4, Set the desired state/step for SFC logic.

. « The EM has a PCmd_StateForce that can be used to set the
\ ¥ Sts_StateCompleteRgst, via programming.

EM - Equipment Module - Equipment Module

far 411

2 EM Template Step1 Message

-&—' Manual Step

x
g Equipment Module - Equipment Module

Force State

0K | | Cancel |
L -
\
Force State
Interlocks and Permissives
9 Bypass Enabled No (e Yes @} ®}

State Settings (Maintenance Configuration)

The EM can define the Idle, Running, Complete, and Restarting States. You do not need to make
these state definitions unique — they can follow the state model. The EM Cfg_IdleState,

Cfg_RunState, Cfg_CompleteState, and Cfg_RestartState can be used in external logic. Alarms
do not inhibit state commands when the EM is Idle.
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EM Control Strategy (defaults)

The following example shows a ControlLogix® Template EM Program that was created using
Application Code Manager (ACM). The number and type of routines vary depending on the ACM
build configuration. The following example shows two templates — one with a MainRoutine and
one without a MainRoutine.

4 L Template_EM 4 1 Template EM
7 Parameters and Local Tags <7 Parameters and Local Tags
J@ Dispatch £ MainRoutine
Devices Devices
ExtddAlarms k fio Dispatch
Interlocks ExtddAlarms
Parameters Interlocks
o Parameters
Permissives e
Reports Permissives
%3 ST00_STATE 0 Reports
ey 7 2+ STOD_STATE_O
£ STO1_STATE 1 2 STO1 STATE 1
2 ST02_STATE 2 2, 5T02 STATE 2
33 STO3_STATE 3 2 ST03_STATE_3
&2 ST04_STATE 4 2 STO4_STATE 4
33 STO5_STATE S 2+ STO5_STATES
23 ST06_STATE_6 3 STOG_STATE 6
33 STO7_STATE 7 23 STO7_STATE_7
StateCall StateCall
StateModel StateModel
StateReadyMap StateReadyMap
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EM Routines (defaults)

MainRoutine: Contains the Jump to Subroutine JSR instructions. When you use this routine,
you do not need to use additional/similar JSR calls in the Dispatch Routine. The MainRoutine

also allows for routine order of execution.

Ewamny

=

Dispatch: Contains the raP_0p_EMGen instruction, the Interlock and Permissives instructions

(additional sheets), and the calls to the other routines (non-MainRoutine cases). If you use a

MainRoutine, you do not need the JSR instructions on the left of the sheet.

g

Extidiams

e
£tk Paniciy. 3_FEOK
EH_nek_lark S Sy RO

AscrDevce sum

P Opr_EMERas

Bypice

Devices (optional): Contains the Control Module device mapping. You can use parameter
connections or direct tag references in the state/step logic.
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ExtddAlarms (optional): Extended Alarm. Replace the placeholder tag ‘Insert_Trigger_Here’
with the alarm condition trigger.

Interlocks and Permissives (optional): Interlock/Permissive conditions can be mapped in
this ladder logic routine. For complex interlock/permissive conditions, use ladder logic. In less
complex scenarios, you can pin the expressions directly to the interlock/permissive input pins
in function block.

Parameters (optional): PlantPAx has four different types of parameters that use the
raP_Tec_ParRpt instruction, including: Enumeration, Integer, Real, and String parameter types.

Use the default local parameter tagname 'EM’ for the EMGen. The ParObj parameter must be set
as the local parameter tag named 'EM_PAR.

]
a1

a8 TP
e

Reports (optional): Reports the mapping routine. See Parameters (optional) routine for more
information. The RptObj must be set to use the local parameter tag titled ‘EM_RPT.

STOx_State_x: State step logic. When you configure the ACM, use either Sequential Function
Chart (SFC) or Ladder logic. Each State has a dedicated routine. Rockwell Automation
recommends that you standardize local tagnames for the SFC Steps, Actions, and Transitions.

When a transition is true, the logic progresses to the next step. Once in that step, the Action
sets the PSet step to the desired value.

IMPORTANT  When you restart the system, you must also set the Holding Index.

60 Rockwell Automation Publication PROCES-UMT0C-EN-P - November 2025



Chapter 3 Equipment Modules

PSet_StepDesc is a message index that is used on the EM faceplate and references a local
message. See the next StateCall section for more information on how the local message is
used.

In the following example, the level transmitter (LITOOT) Ctrl Hi Limit is set to the initial value of
an EM parameter and valve XV011 is commanded open. When valve XVOTl is confirmed open,
pump PPO11is commanded to run.

N Action 0850
Step 0850 V# Set step number, hold index and step descriptiom
ks M.PSet_Step := 8658;

_HoldIndx := @60@;

EM.PSet_StepDesc := 18;

¥/ Capture Parameters
EM.PCmd_ParCapture := 1;
LITe@1.Cfg_CtriHilim := EM_PAR_8@.Val_Initial_R;

Tran_0850
EM.Sts_ParCapture and (LIT@81,CFfg CtrlHiLim = EM_PAR_88.Val Initial R)

N Action 0860
Step 0860 /f Set step number, hold index and step descriptiom
EM.PSet_Step := @66@;
EM.PSet_HoldIndx := @60Q;
EM.PSet_StepDesc := 38;

V/ Opan Valve
KVB1l.PCmd_Pos2 i= 1;

Tan_0260
XV@11.5ts_Pos2

N Action 0670 =
Step_0870 Vf Set step number, hold index and step descriptiom
EM.PSet_Step := @670;
EM.PSet_HoldIndx := ©600;
EM.PSet_StepDesc := 33;

Y/ Start Motor Forward
PP@11.PCmd_Startl := 1;

Tran_0670
PPB11.5ts_Runningl

M Artinn nRoa

StateCall: The StateCall routine uses the EM State status bitwise (EM.Sts.x) to call the
corresponding State routine.

Template 1M - StateCal
LR Y cl

[P ]
== s STO_STATE O

E 1) =
s STOY_STATE_Y

Bty ]
oo FTE_ETATLE

[E] =
s STR_STATE Y

(e =
R 5T04_STATE 4

T ]
w STUS_STATE S

L =R
= $TO8_STATE 8

[ .
- STO7_STATELT
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StateModel: The StateModel routine uses the EM Request status bitwise (EM.Sts_Rgst.x) to
move the constant state bitwise value into the EM Input State bitwise (EM.Inp_St). Requests
can be sent from the operator faceplate, program, or external commands. In the following

example, programming suggestions are used to clear the SFC Stop/End tag and Reset SFC
instruction SFR.

£ il

40 St 0 (FIATE_ ) Acwve

e

ot

StateReadyMap: Use the StateReadyMap routine to control the visibility of the State buttons
on the EM faceplate. When the state is active, the button is disabled. In operator mode, you can
determine which buttons are visible.

| ot s
23 - e TR

- B (ST, 2) Rancy Fing

Eikrg_Satyou

Step Descriptions: HM| local message displays are used to display additional EM Current Step
information on the EM faceplate. Use the EM.PSet_StepDesc to display messages. The PSet
program command functions regardless of the mode. which means it can be used even if the
EM is in operator or maintenance mode. It is also independent of the state or step values.
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Summary Descriptions: Local message displays are used to display additional EP Summary
information on the EM faceplate. You can use the EM.PSet_Summary to display a custom
message. Similar to the Step Description, EM.PSet_Summary functions even if the EM is in
operator or maintenance mode.

EM - Equipment Module - Equipment Module *
Read

&= :

0 Current State

p State 0 IEM Template Summary Message 3 I
CurrentSten,

"ﬁl’" [)lgl\fl Template Stepl Messagel |)_o|

Ce d7 dé
C d5 | C d4 C d3 C d2| |C d1
? 2o RO ® -

HMI Local Messages (legacy method): The default SystemStepDescriptions local message is
a legacy method that provides backwards compatibility. When you use this function, the
faceplate references the local message object. The controller shortcut path for this function is

Global parameter #3.

&

£

Graphics
1@ Displays
& Global Objects
.. #% Symbol Factory
i [ Libraries
1= Images
- [#] Parameters

.. 1= Legacy Recipes
- ¢= Local Messages I

£

B SystemSumma
..FA Trend Templates
-Bg Trend Snapshots

y

1-E2] TrendPro Templates

B XY Plot Templates

B SystemMaterialNames
B SystemStepDescriptions

I & SystemStepDescriptions - /LCS_SAMPLE/HMI (Local Messages) -
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Trigger Value Message
1 |1 /*5:0 {#3System.Enum.Step_Desc[1]. @Description}*/
2 |2 /¥5:0 {#3System.Enum.Step_Desc[3]. @Description} ™/
3 |3 /*5:0 {#35ystem.Enum.Step_Desc[3]. @Description} ™/
4 |4 /¥5:0 {#3System.Enum.Step_Desc[4]. @Description} ™/
5 |5 /*5:0 {#35ystem.Enum.Step_Desc[5]. @Description} ™/
6 |6 /¥5:0 {#3System.Enum.Step_Desc[6]. @Description} ™/
7 |7 /*5:0 {#35ystem.Enum.Step_Desc[7]. @Description} ™/
g8 |8 /¥5:0 {#3System.Enum.Step_Desc[8]. @Description}™/
I E] /*5:0 {#35ystem.Enum.Step_Descl5]. @Description} ™/
10 |10 /¥5:0 {#3System.Enum.Step_Descl10]. @Description} =/
11 |11 /*5:0 {#3System.Enum.Step_Desc[11]. @Description} *f
12 |12 f*5:0 {#35ystem.Enum.Step_Desc[17]. @Description} =/
13 |13 /¥5:0 {#3System.Enum.Step_Desc[13]. @Description} *f
14 |14 f*5:0 {#35ystem.Enum.Step_Descl14]. @Description} =/
15 |15 /%5:0 {#3System.Enum.Step_Desc[15]. @Description} *f
16 |16 f*5:0 {#35ystem.Enum.Step_Descl16]. @Description} =/
17 |17 /%5:0 {#3System.Enum.Step_Desc[17]. @Description} *f
18 |18 f*5:0 {#35ystem.Enum.Step_Descl18]. @Description} =/
19 |19 [¥5:0 {#35ystem.Enum.Step_Desc[19]. @Description} =/
20 |20 /*5:0 {#3System.Enum.Step_Desc[20]. @Description} *f
21 |21 [¥5:0 {#35ystem.Enum.Step_Desc[21]. @Description} =/
22 |22 /*5:0 {#3System.Enum.Step_Desc[27]. @Description} *f
23 |23 [¥5:0 {#35ystem.Enum.Step_Desc[23]. @Description} =/
24 |24 /*5:0 {#3System.Enum.Step_Desc[24]. @Description} *f
25 |25 [¥5:0 {#35ystem.Enum.Step_Desc[25]. @Description} =/
26 |26 /*5:0 {#3System.Enum.Step_Desc[26]. @Description} *f
27 |27 f¥5:0 {#35ystem.Enum.Step_Desc[27]. @Description} =/
2B |28 /*5:0 {#35ystem.Enum.Step_Desc[28]. @Description} =/
an I TEE 1 T 42C arbrures B e Ebmms M0 0 i e
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The System tag is controller-scoped and can be used for the EMs in the controller.

Scope: [ [EVsSEQ_SBC | Show. Al Tags ©[rasen

Name Force Mask * Style Data Type 2|« Description

| 4 System Enum Step_Desc | {...} Decimal BOOL[512] System Global Structure Step Descriptions
System.Enum.Step_Des{[0] Decimal BOOL Step Description 0
System.Enum.Step_Des{[1] Decimal BOOL Step Description 1
System.Enum.Step_Des{[2] Decimal BOOL Step Description 2
System.Enum.Step_Desc[3] Decimal BOOL Systemn Global Structure Step Descriptions
System.Enum.Step_Desc[4] Decimal BOOL System Global Structure Step Descriptions
System.Enum.Step_Desc[5] Decimal BOOL System Global Structure Step Descriptions

Cormbmmn Emiiom Gl P11 [ oA Crumbnrmn (Zlalanl Corermbeiom o Mime mvimbine s

HMI Local Messages (most current method): This is the preferred method as it provides the
most flexibility and can be used to create class-based local message files for each class/type.

As part of the EM tag structure, the Sts_eSummary and Sts_eStep extended tag properties for
the Navigation field to define which local messages are used.

In the following example, the step descriptions use ‘Template_EM_Steps’ and the summary
displays Template_EM_Summary.’ In this scenario, no other controller tags or fields are
required

You can copy and paste local messages from and into a spreadsheet or notepad application.
This capability allows you to make bulk edits and/or updates to your system.

'E‘ Template_EM_Steps - /LCS_SAMPLE/HMI [Local Messages)

Trigger Value Message
1 |1 EM Template Step1 Message
2 |2 EM Template Step2 Message
3 |3 EM Template Step3 Message
4 |4 EM Template Step4 Message
5 105 EM Template Step105 Message

lE Template_EM_Summary - /LCS_SAMPLE/HMI [Local Messages)

Trigger Value Message
1 |1 EM Template Summary Message 1
2 |2 EM Template Summary Message 2
3 13 EM Template Summary Message 3
4 104 EM Template Summary Message 4
[
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Use Case Examples In the Equipment Module (EM) example system, liquid is unloaded from a truck into a mixing
tank, labeled TK-011. In TK-0T1, the liquid is agitated and then dispensed into a holding tank,
labeled TK-012. The system is split into three equipment phases:

1. TKOT_EM_TXIn commands the objects that dispense liquid into the mixing tank.

2. TKOT_EM_AgiCtrl commands objects that agitate the liquid and monitor liquid level
inside the tank.

3. TKOM_EM_TXOut commands objects that transfer the liquid from the mixing tank to the
holding tank.

TKO11_EM_THin .

SHUT TRDH1_EM_AgiClrl
SHUT

&ﬁ [ Tk

L] Lot
» 20.00 THO11_EM TX0ut @)
SHUT

AGOT
0.00

¢ - o | TKOM2
o o) g - ] I L2
e O

K13

a1z
_ L PRI

Equipment Module One - TKOTI_EM_TXIn

There are two states for TKOT_EM_TXIn:
1. SHUT
2. TXIN

State Program the Logic as Follows

1. When commanded into the SHUT state, pump PPO11is commanded to stop.

2. When pump PPOT! has stopped, inlet valve XVOTl is commanded to close.

SHUT 3. If there are any values to report when inlet valve XV01l is closed, a report capture is requested.
4. When the report capture is complete, the EM ownership is released.

5. When ownership is released, the EM state is complete.

1. When commanded into the TXIn state, ownership of the EM is requested.

2. When ownership is acquired, the high limit of the level indicator LIT001is set with one of the EM
parameters.

TXIM 3. The parameters are captured.

4. When the LITOO1 high limit is set and the parameters are captured, command inlet valve XV011 to
open.

5. When inlet valve XVO11 is open, command pump PPOT1 to start.

6. When pump PPOT11 is running, the TXIN state is complete.
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Routine Structure - TKOTI_LEM_TXIn

In the following example, the letter-number combination prefix on the routine name helps
organize the list of routines.

Most tags that are used with the EM are Parameter and Local Tags and are not
controller-scoped. This lets you create reusable code and you do not need to change tag
names for each instance.

JP  rroeam paametars and Lo aps- ponrs e von [

Scmpe | &, TROTT_EM_Ton | Showe | M Tuge
Marmn =5l Usage Data Type
» Action 9610 Le<al SFC_ACTION
» Auion 0630 Lo §F_ACTIoN
i:—; ‘n':""m"f:!s # Ackion, 0830 Local SFE_ACTION
el » Aticn 0820 Lec s AcTon
Ty T—— ¥ Action 150 Local SFC_ACTION
o Dapatch » Acticn 0560 Le<al SFC_ACTION
Bot et b Action, 670 Local SFE_ACTION
B02_ EansitioMapping 2 >
B4 _PageniMapping » Action (0299 Letal SFC_ACTION
RS ScateCal » AsmibereAlm Local UNT
B06_StateModel R Le<al ra®_Oips_EMiGen
BOT StateReadyMap
2 51050007 » DM ExtddAim 00 Lecal 1aP_Dpr_ExtddAim
2, TN » DMUinctc 0 Lecal B INTERLOGK
4 (B Skow (1000 s} b EM_inek | Lescal BINTERLOCK
: E’I :I'x':‘l";:d‘ e * EMLInte 2 Lescal PIMTERLOCE
4 wall'm"“" » EMIntR 3 Leal PINTERLOCK
b 4 YyremProgram b DMt g Local #INTERLOCK
, mlir:fhrdul:l\:-d » DMLt S Lecal P INTERLOCK
i » B i Loeal 8 INTERLOCK
D tigems » EML I 7 Leal PIMTERLOCK
L Alsem Defindicrs 5 0 oot Baniies Loesi B INTERLOCK, AN STATUS
- W::u.n.. sy ¥ DMPAR Losal 2P VT, Opr_ PRt Intic
4 Do gt » MPAR DO Lecal 1P_Tes Pacfipt
b 12 User etined EM_PAR RO Local AEAL
B 15 Swrings B EM_Perm Lecal P_PERMISSIVE
: :.:d::::dmd » EM Prompt Lesal 1P _Cipr_Prompt
b 15 Medyle-Defined » EM_Prompts Lecal TP _UOT_Opr_PrometCigi 3]
Trends b DM RespData Local raP_UDT_Opr Promptlesp
T, Legical Mesel » EMRET Lecal AP Ot Pafpt Jntfc
10 Configurstion
2 0 1756 Backplang, 1756-AT0 P SALSTIRLCMAT. e el
B (6] 1756-LESEP ViSEQ_SBC b EMLSTEL_CMPLT Lexal S ST
4 [ 17) 1755 N TR ERetiO), S0 » Sep 00 Ll SFCSTEP
o "!“";:“;:;‘me i ¥ Sp M3 Losal src_smp
4 B YTE-INATR 2499 R0 _RIO » RN Lecal SFCSTIP
« 1758 Backplane, 1736-417 b Siep 30 Local SFE_STEP
=|i] 1756-EH4TR B4 _ROT » Sep 0380 Letal SFL_STER
B 0 TP B g
iy » e 039 Local SKC_§TEP
o ey ¥ Siep 09 Local SFC_STEP
P Step (500 Lecal SFC_STIP

Toe Contraie Orgar N g CERTT
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StateModel - TKOT1_-EM_TXIn

The first instruction in the branch unlatches the SFC Stop instruction complete parameter. The
Stop complete parameter is typically set after the last step in the opposing State SFC logic.
The SER calls the SFC and specifies which step begins executing, which is typically the first
SFC Step instruction in the state routine. The first scan parameter S:FS initializes the EM to the
SHUT state after a download or when switching into controller run mode.

i il |

Tt =
. Ve oo
s azp
o
mtote_waee a0 co_cden_tamn_eem_ et
By e
2m0950_5h00_3900_5090_5004 oo _5o0n_ a1 &
R B T,
v
maone_i500_cass_ S _boes_ieen et o218
g { N |Acton 8500 .| | Tran_0350
// Set step number and step description
Step_0300 EH.PSet_Step := 0368; Mot EM.Sts_ChildrenGood
EM.PSet_StepDesc := 15
// Initialize
N Action_0599
Tran_0300 Step_0599 \// Set step number and step description
1 EM.PSet_Step := 8599;
EM.PSet_StepDesc := 6j
N Action_0310
Step_ 0310 / Set step number and step description
EM.PSet_Step := 0310;
EM.PSet_StepDesc := 605
ir shUT Tran_0588
1
=
Tran_0310

1 EW_STO0_CMPLT
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Equipment Module Two - TKOTI_EM_AgiCtrl

TK-O012

&
L] i
J‘ & A ".. H o 00

There are two states for TKOTI_LEM_AgiCtrl: SHUT or AGITATE.

State

Program the Logic as Follows

SHUT

1. When commanded into the SHUT state, command agitator AGOT! to stop.

2. When agitator AGOT1 has stopped, capture the report parameters.

3. When the report parameters are captured, command the EM to be released.
4, When the EM is released, this EM state is complete.

AGITATE

1. When commanded into the TXIN state, the program acquires the EM.

2. When the EM is owned, capture the parameter values.

3. When the capture is complete, trigger the on-delay timer for agitator starts and stops.

4. The EM state is set to complete.

5. If the level indicator LITOT is greater than the set parameter value, the agitator stops, the EM goes
into the monitoring step, and the on-delay completes.

6. The agitator AGOT1 is commanded to start with a speed set by the EM parameters, via programming.

7. When agitator AGOTI runs forward, the EM resumes monitoring the state of the agitator.

8. If the level indicator LITOT is lower than the value set by the EM parameters, agitator AGOT runs
forward.

9. The EM goes into the monitoring step and the on-delay timer for the transition completes.

10.Command the agitator AGOTI to stop.

T1. Once the agitator has stopped, the EM continues to monitor the state until it is commanded into the
SHUT state.
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Equipment Module Three - TKOTI_LEM_TXOut

-8
: j-!q THO11
' a ¥ it i
¢ B L L
E.;m
o TH-012
i) ] e
J‘ o ". e om0

There are two states for TKOTI_EM_TXOut:
1. SHUT
2. TXoUT

State |Program the Logic as Follows

1. When commanded into the SHUT state, command pump PP012 to stop.

2. When pump PP012 is stopped, command Tank 012 inlet valve XV013 to close.

SHUT 3. When inlet valve XV013 is.closed, command Tank 011 outlet valve XV012 to close.

4. When outlet valve XV012 is closed, capture report parameters.

5. When the report parameters are captured, command the ownership of EM to release.
6. When the ownership is released, the EM state is complete.

1. When commanded into the TXOUT state, ownership of the EM is requested.

2. When ownership is acquired, capture report parameters and set the Tank 012 level indicator LIT002 to
the high limit.

TXOUT 3. When the parameter values are captured and the level indicator LITO02 high limit is set to the correct

EM parameter value, command Tank 011 outlet valve XV012 to open.

4. When outlet valve XV012 is open, command Tank 012 inlet valve to open.

5. When the Tank012 inlet valve is open, command pump PP012 to start.

6. When pump PP012 is running, the TXOUT EM status is complete.
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Notes:
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Additional Configuration

Equipment Module To configure an EM state, create a routine for each desired state. Each routine contains the
code that commands objects, captures parameters, and captures reports. However, unlike the

State "anagement ISA-88 phase state model, EM routines do not have an inherent module state model. When you
develop an EM state model, write the code to reflect the model.

To enable a module state button on the HMI faceplate, create the descriptions within the
EM.XCmd parameter. Then make each parameter correspond to a module state button. Set the
text displayed under the ‘Current State’ with descriptors within the EM.Sts parameter:

4 EMXCmd Binary DINT

EMXCmd.0 Decimal BOOL SHUT
EMXCmd.1 Decimal BOOL TN

4 EMSe Binary DinT ¥ M_TH
EM.Sts.0 Dexirnal BCOL SHUT
EM.Sts1 Decirmal BOOL TN
[ TX011_EM_AgiChel - TKOT1_EM_AgIChi TOT1 Agi Ctrl EM) it

@ Ready

L Currend State Summary
p SHUT

— [ ———

.,;.,__ 539 Stopped

AGITATE

7 8 opers ESEREQO®
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12

To command the raP_Opr_EMGen block into the correct state, modify the bitwise request
Inp_St parameter. To modify this request within the code, issue a PCmd to the corresponding
state parameter. Or you can also click the corresponding state button, which then issues an

0Cmd on a specific parameter within the HMI. This input request sets the corresponding

Sts_Rgst parameter to the corresponding bitwise state but does not change the state of the
EM. To transfer the state of the EM, you must create additional code. As seen in the following
example, a command is issued to transfer the EM to module state 1. Without additional code,

the system is stuck in module state 0:

raP_Opr_EMGen
TKO11_EM_AgiCtd
Inp_S Sts
np_StepHold Sts Rgs

T
np_RdyOk Sts_eState

To set the EM to the requested module state, associate the Sts_Rgst parameter with the Inp_St
code — for example, through a MOV block. Move the requested state parameter into the Inp_St
parameter. When you move into this parameter, the Sts parameter is set to the requested

state and the EM is put into the required state. The requests are cleared when the Sts
parameter matches the Sts_Rgst parameter.

xL

te (bitwise

MOV
Source 2Z¥0000_0000_0000_0000_0000_0000_0000_0010

Dest TKO11_EM_AgiCtrlinp_St
2#0000_0000_0000_0000_0000_0000_0000_0010 4

raP_Opr_EMGen

TKO11_EM_AgiCtr !
Inp_St Sts
Inp_StepHold Sts_Rgst
Inp_RdyOk Sk_eState .

When you set the Sts parameter, you must implement additional code to execute the module

state routine. One way you can control EM code execution is to use the individual Sts
parameters to command the module to execute specified state routines.

SHUT
TKO11_EM_AgiCtrl.Sts.0 JSR

| |[E— Routine Name TK011_EM_AgiCtrl 5T00_SHUT

AGITATE
TKO11_EM_AgiCtrl.Sts.1 JSR
i Routine Name TKO11_EM_AgiCtrl_ST01_AGITATE
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Parameters and Reports

With the EM state model configuration, you can define which buttons are visible on the
faceplate via the Inp_RdyOk parameters. When set to 1, the corresponding Inp_RdyOk
parameter lets you change the EM to this state. This then executes the phase state code for
that state. When you set the Inp_RdyOk parameter to 0, you cannot execute the code of that
state and the button is not visible.

B TKO11_EM_AgiCtrl - TKO11_EM_AgICtrl TKO11 Agi Ctrl EM)

@ Ready
Current State Summary

AGITATE

Current Step

_,A‘_. 660 Monitoring

A

SHUT

? (2o =HEHR 00

If Inp_RdyOk.0 is set to 1, you can transition it to state 0 (Shut).
If Inp_RdyOk.0 is set to 0, you cannot transition it to state 1(Agitate).

Parameters

The Operating and Engineering parameters are values that determine the functionality of the
EM/EP. These parameters contain attributes for the system, including the setpoint of a
dispensed ingredient, the level of a tank, the amount of time to agitate ingredients in a tank.

To configure raP_Tec_ParRpt as a parameter, create a parameter object tag and associate it
with the EM/ EP block. In the following example, the parameter object tag is EM_PAR. Create an
instance of the raP_Tec_ParRpt block for each parameter. For each instance of the
raP_Tec_ParRpt block you create, you must assaciate it with the same parameter object tag.
To indicate that the instance of an raP_Tec_ParRpt is for a parameter and not a report, place a
0in the report object tag location.

You can use a parameter for an enumeration, integer, real, or string. To configure the value of
the parameter, create a tag of the same data type and associate it with the corresponding
PSet parameter. You can only set a parameter as one of these four data types:

« Enumerations are pinned to PSet_E

- The enumeration set is a string array that is configured in the Cfg_Enum parameter.
The string value in the array will correspond to the value of Pset_E.

+ Integer tags are pinned to PSet_|
» Real tags are set to PSet_R
»  String tags are pinned to PSet_S

All other data types must have a 0 putiniits place. These data type connections can only be set
offline.
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Agitator Start Level
raP_Tec ParRpt
raP_Tec ParRpt EM_PAR_ 00 [..]

Cfg_Enum o
PSet E ]
PSet | o
PSet R PAR_ROD
PSet S 0
Sts_eObjType Z2im
“al Initial_E Q4
“Wal_Initial_| 04
“al Initial_R 0.0
Val Initial S o
“al_ParlD 1dm
“al_RptiD Odm
ParObj EM_PAR
RptObj o

Set the label and engineering units in the extended tag properties of each parameter tag:

4 General
Mame TK0O1_EP_AgiCtrl_PAR_05
Descripticn Agitation Time
Usage <controller>
Type Base
Alias For
Base Tag
Data Type raP_Tec_ParRpt
Scope _172_18.1_118_56_C5_LOPO,
External Access Read/Write
Style
Constant No
Required
Visible
Alarms 0
4 Data
Value {o.e
Area Areal]
I £n;ineer'|nq Unit sec ]
Instruction raP_Tec ParRpt
Label Agitation Time I
“Tibrary TaP-5.10
URL nfa
Force Mask fu

b Produced Connection
b Consumed Connection

b Parameter Connections {0:0}

The configured minimum and maximum values that are used in the raP_Tec_ParRpt block will
depend on the parameter data type.

« If the parameter is an integer, Cfg_Max and Cfg_Min will determine the maximum and
minimum values.

» Ifthe parameter is real, Cfg_Max_R and Cfg_Min_R will determine the maximum and
minimum values.

P Tex Parfn Properies - THATI_EF, At P4# 00 Fung 1) *
Fecen 1y
| Mara | At [y | n
T] 5 ogoenes T of o s s dplng % 81
I te sl e o D e o e g e
7l = e
Ji i
i
1
1] b o sl il (V) mitead e
] 3 cie Mnkde
1 ] g twsc B Val_intian witesd
1] o Mokda A i), et
[ O Raidivte.
[7set i et betecten Tty
et Ceion el
e o Defaty

o] e ]
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Chapter 4 Additional Configuration

To set the parameter values for a run of the phase and log any changes to the values of the
parameters that are made since the last run, create a parameter capture in the sequence code
for the EP or EM.

TK@@1_EP_AgiCtrl.PCmd_ParCapture := 1;

If you update any values after the capture, the previous value is used until the phase sequence
runs again. You can update values via the faceplate or within the code by modifying the tag

value:
Parameter Description Value Snapshot Default
Agitator Start Level 2000 20.00

Reports contain key EM/EP values that provide information about a specific phase or module
run. Reports include — but are not limited to — actual mass of the product that is dispensed,
actual motor speeds, and EM/EP status. Unlike parameters, which are often used to define a
system setpoint, reports usually measure the results of a phase or module run.

To configure raP_Tec_ParRpt as a report, create a report object tag and associate it with the
EM/ EP block. In the following example, the report object tag is EM_RPT. Create an instance of
the raP_Tec_ParRpt block for each report. For each instance of the raP_Tec_ParRpt block you
create, you must associate it with the same report object tag. To indicate that the instance of
an raP_Tec_ParRpt is for a report and not a parameter, place a 0 in the parameter object tag
location.

You can use a report as an enumeration, integer, real, or string. To configure the value of a
report, create and associate a tag of the same data type with the corresponding PSet
parameter:

«  Enumerations are pinned to PSet_E

- The enumeration set is a string array that is configured in the Cfg_Enum parameter.
The string value in the array will correspond to the value of Pset_E.

 Integer tags are pinned to PSet_|
» Real tags are set to PSet_R
« String tags are pinned to PSet_S

All other data types must have a 0 put in its place. These data type connections can only be set

offline.
ExitStatus - O

raP_Tec_ParRpt
raP_Tec_ParRpt EM_RPT_00 | ..
Cfg_Enum EM_RPT_00_Cfg_Enum
PSet E ExitStatus
PSet_| 0
PSet_R 0
PSet_S 0
Sts_eObjType 4 dm
“al_Initial _E [ 4m
Val_Initial_| [ 4m
“al_Initial R 0.0 4=
Val_Initial_S 0
al_ParlD 1 4m
Val RptiD [ 4m
ParObj EM_RPT
RptObj 0
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Set label and engineering units in the extended tag properties of each parameter.

Properties - 0
b - I 2 :F.ﬂemcl Properties.. ':
4 General

Name TK0O1_EP_AgiCtri_RPT_00

Description Agitation Time Remaining

Usage <controller>

Type Base

Alias For

Base Tag

Data Type raP_Tec_ParRpt

Scope _172_18_1_118_56_C5_LOPO

External Access Read/ Write

Style

Constant No

Required
1

Alarms 0

4 Data
Value
Area Areall
l Engineening Unit sec I
In: ion raP Tec ParR)
I Label Agitation Time Remaining I
Library raP-5_10
URL n/a
Force Mask

P Produced Connection
b Consumed Connection
» Parameter Connections {0:0)

The configured minimum and maximum values that are used in the raP_Tec_ParRpt block will
depend on the report data type.

 If the reportis an integer, Cfg_Max and Cfg_Min will determine the maximum and
minimum values.

« Ifthe report is real, Cfg_Max_R and Cfg_Min_R will determine the maximum and
minimum values.

0P Tec Parpt Propertes - TKGOY_EP_AgiCir RPT_00 (Rung 2] ®

Pasmeters Tag

Va Thame T [T Toaa oo [ Dosowaan
2 SINT M of decenal places for degasy (016 6]
con

|
|

T o | i [

To set the parameter values for a run of the phase and log any changes to the values of the
parameters that are made since the last run, include a parameter capture in the sequence
code for the EP.

TKe@1 EP_AgiCtrl.PCmd_RptCapture := 1;

If you update any values after the capture, the previous value is used until the phase sequence
is run again.
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Extended Alarms

With PlantPAx® Bus object extended alarms, you can propagate changes in the organizational

tree. Extended alarms are generic, which means you can configure them

as needed for your

specific system. The only requirement for an extended alarm is that you must specify if you
want an alarm to trigger any parent objects alarms in the organizational tree — such as to the

unit or area.

To configure extended alarms for an EM/EP, perform the following steps.
1. Create aninstance of a raP_Opr_ExtddAlm per extended alarm.

2. When you name the extended alarm, use an underscore and two digits at the end of the
alarm name. Then increment each alarm that you extend by a value of 1. For example:

+ EM_ExtddAIm_00
+  EM_ExtddAIm_01

Insert Extended
Meszage Here

raP_Cpr_ExtddAlm
I raP_Opr_ExtddAim EM_ExtddAlm_00 | ...
ezl Eu.om_mnﬁ'l
O
PCmd_Reszetéckall EM.Out ExtddAlmsResetAckAl
04
Out_ExtddAImDsphy EM.Inp_ExtddAlmsDsply. 0
Ne
Used EM.Inp_ExtddAlmzUsed.0
14
Alm EM.Inp_ExtddAlm=Alm. 0
04
Acked EM .Inp_ExtddAlmsAcked.0
14
Dizabled EM.Inp_ExtddAImsDisabled.0
O
Shelved EM.Inp_ExtddAImsShelved.0
Ne
Suppressed EM.Inp_ExtddAImsSuppressed.0
N
AlarmFault EM.Inp_ExtddAlmsAlarmFault.0
O
Sts_Alminh EM.Inp_ExtddAlmsAlminh. 0
Ne
Sts. RdyReset EM.Inp_ExtddAlmsRdyReset.0
N

Inp_ExtddAlmeNotify
Inp_ExtddAlmDsphy

EM.Inp_ExtddAlmzeNotify
EM.Inp_ExtddAImsDsphy

Extended alarms can be used even if the Bus is not used.

3. Associate the trigger condition with the Inp parameter of the associated extended

alarm tag.

Enable the extended alarm tag for the EM/EP in the Alarm Manager.
b. Enable each level of propagation that you wish the alarm to go through, including area

and unit tags.

6. Configure the organizational tree of child and parent objects with the bus object.

T = = 5
il (e e T Fil T 1
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1. For each level of desired propagation, enable alarm status propagation on each parent
object:

a. Identify each desired parent node that needs to go into alarm upon a child alarm
b. Enable alarm propagation

B 001 EP agict
8=

Narme: TK001_EP_AgiCtd

oV ,
ov Parent Objects Area name for security Areal |
@ » TKOO1_EP_TXIn Piopagats the following status information (o the parent node:
v I » TKUU'I_EP_AQICM I Child []bject | Ome or more alamms require [@ In alarm status {rna)umu;n se.w.e“ly indicated) ]
v -
@; AGDO1 o B The device or child device is not ready
v M i A maintanance bypass is active
TK001_EP_AgiCtrl One or more alarms are
@ » TKOO1_EP_TXOut 2 enatied A prrgsa zcihe
uTK001_Prompt /] disabled ] A dewice can be group started
b » uCV001_3_GC not suppressed ) A device can be group stopped
.:9’ » uTKO11 I [/ suppressed
[ shetved

(MzZAE )

8. When you perform these steps tests, you can test if a child alarm triggers parent
objects.

This example uses the extended alarm TKOO1_EP_AgiCtrl.
‘i KO0 ]
Unit Model

U Tin01_EP_Agicr
Running

— TK-001
s
A 20,00
AGOO1
0.00
£

Closed Stopped
SR £

Stopped X002

PRO0Z
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Operator Prompts

Operator prompts are universal mechanisms that interact with the raP_Opr_Prompt block in
the code. You can configure operator prompts within a control scheme to provide system
operators with the ability to interact with custom messages and data fields and use a prompt
to request input. You can customize the following inputs:

« Acknowledge prompts
« View and confirm data
« Make selections

+ Enter numeric data

« Enter text data

= * The raP_Opr_Prompt Add-On Instruction does not use command sources.
% /) + The raP_Qpr_Prompt Instruction has no Virtualization capability.

You can only configure the Ge_Prompt graphic on the screen:

When operator input is required, an information icon is displayed. To respond to the prompts,
click the Go_prompt object. You can then configure prompts in the configuration tab.

b
P_Prompt - Operator Prompt
Normal
Prompt Active

Selected Prompt
Operator Prompt

O

o

These are the associated logic Instructions.

BypActive

raf_Opr_Prompt

THOU1_EF_Agiid_Prompt

Prodnots THD01_BP_AgCirl_Prompls
F Dels  TKOO_EP AgiCirl_Res pDats
Bus{157].00

TKOD1_EP_AgiCiri_PHS
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80

Configuration From Faceplate

To configure the maximum amount of time that can pass without a response before an
exception occurs, use the configuration tab on the faceplate and set the value in seconds.

If you want system operators to be able to navigate prompt selections and configure displays,
set the ‘Prompt Selection and Configuration’ to ‘Initialize.’

AR P Prompt - Operator Prompt L

Tirma for user to respond to prompt before —
excaption (sec) __0

@ Ei ow prompt selection from the control below (uncheck
— s bax i an input is providing the prompd selection)

To access the prompt configuration tab, click Prompt Selection and Configuration to display
the Prompt Selection tab. Select an option and then click the ellipses (...) to make changes.

[ }istisirs
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To configure the number of prompts required, edit the Prompt tag of the raP_Opr_Prompt

object.
B Parameter/Local Tag Properties - P_Prompts
General
Hame: ]
Descrption;
4
roe HM_Prompt_Oper_Name_Entry
t RP_OPERATOR
- loth 1
Ussge Local Tag v
Type: Base “  |[Connection Pramgt instance
Configuration Cata
Ahas For: Values for numeric
- daplay felds
Data Type: |  [aP_UDT_Opr_PromptClgls] | MoV _ ) -
, Source TruckDota ReportediWeight

The Prompt Configuration dialog box has four sections to configure a prompt: Display Values,

Input Values, Selections, and Responses. You can create a manual prompt label and prompt
message text for each section.

Al Prompt Contigurion: Frompt the user g
Marual Prompl Labal

EP\ecmF{ Eha yper I

Promet Message Tex

[F-‘ll':p:lm!w (il

| Display !
| Values ]

| Display Values
Enginsaring  Docimal Display Valus Source Scals  Vally
Label Lnits Places  AQikpt  Entersd Value Walue  Required
O
b [Display this Jleemts | (@] . L] 0
O
A [Varity this | [rething ][] @) ® [ 3 O %]
Display Values

If you need to display a numeric value on a prompt, configure the display value section. To
configure a numeric display, enter the required information in the display value fields.

PR Prompt Confupuiation: Cpenatar Promga =
Manual Prompt Label

[Opetater Promgt |

Prompt Message Te

[Confim Transtor Guantity ]

el
Values
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The values that you set are displayed when a prompt is triggered, and require
acknowledgment to proceed.

@ Operator Prompt - Prompt &
Confirm Transfer Quantity

th&miﬁe: Values

Transfer Gty 236 »

Display values are linked to the Cfg_DispVal[x] parameters of the raP_Opr_Prompt object input

tag which has a data type of raP_UDt_Opr_PromptCfg. Each display value corresponds to a
respective prompt and display value array.

4 P_Prompts(4] (] (] .} raP_UDT_Ogpr_PromptClg
b P_Prompts[4].Cfg_Message ] *Confirm Transfer Qu_ {-} STRING
b P Prompts{4].Cfg_Label (] “Operator Prompt’ [} STRING_20
b P_Prompts[4].Cfg_InpVallabel O (4] {-} STRING_20(£]
» P_Prompisf4].Cfg_DispValLabel O (=] [} STRING_20{4)
b P_Promptsi4].Clg Selectlabel O (] [} STRING_20{4]
» P_Prompis|d].Cfy_Resplabel O = {e} STRING_20{4)
¥ P_Prompts|4].Cfg_DispMalEU O i) o8] STRING_84]
b P_Prompis{d].Cfy_inpValEL O =) [} STRING (4]
i £ - =7 ToT Fioet
P_Prompts[4].Cfg_DispVa0] O Flost REAL
P_Prompts{4].Cfg_DispVal{1] (] 00 Float REAL
P_Prompts{4].Cfg_DispVall2] ] oo Float REAL
Ll Ll oot REAL

o Clia-Dispbalizl

Input Values

If you need to enter a numeric value during the process to proceed to the next step of
operation, configure the input value section.

To configure input values, select the input value checkbox and enter the required information
such as Label, Engineering Units, Decimal places, and Minimum Value, and Maximum Value.

x
Prompt Configuration: Operator Prompt

Manual Prompt Label
|Operamr Prompt |

Prompt Message Text
|Enter Transfer Quantity Setpoint |

Input
Values

Input Values
Engineering  Decimal Minimum  Maximum Input Default Uses
Label Units Places Value Value Required  Min Max
| I [Transter cuy 7 | [kg | (o [ |
I 4
O
O
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The operator prompt value defines what input value is needed to acknowledge the prompt and
proceed.

B Openatod Prompt - Prompt

Enter Transfer Quantity SetPoint

pe——
Transfer Oty 5P ,

Y

The values that you enter during the operation are logged in the RespData tag of
raP_Opr_Prompt object.

4 P_Prompt_Resp Local .t 1=} 2P UDT_Opr_PromptResp
4 P_Prompt_Resp Selection = f=) STRING 20
* P_Prompt_Resp.SelectionLEN L Decimal DINT
* P_Prompt Resp.Selection DATA i} Ascn SINT{20)

=r
E 25,361 {1} STRING_16

5 P Prompt_Resp Numesicinput0]

anopoogoooo

* P_Prompt_Resp Numesicinput(1] ] STRING_16
» P_Prompt_Resp.Numericinput]2] 1=} STRING_16
# P Prom Humericinpu]3] 5] STRING 16
b P Promet Resa.Charinput 11 - STRING 40081
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Selection Tab

You can configure as many as four prompts on the selection tab.

P Prempt Configuration: Operator Prampt
Marsal Prompt Label
Il:lp-rldur Peompl J

Prommpt Message Texd

[Select Destration Tany

VAR VRS v e

When the operator prompt is triggered during the process, you must select any one of the
predefined selection options.

TKOO1_EP_AgiCtrl (TKOOT Agi Ctrl EP) - Prompt

Enter Transfer Quantity Setpoint

Selection Options

@ Tank-1
O Tank-2
(O Tank-3

The input that you select is logged in the RespData input tag of raP_Opr_Prompt object.

i . - i - (] raP_UDT_Opr_PromptResp
[l 4 P_Prompt_Resp Selection | (m] Tank-1' ] Lot STRING 20
VSR T LE Decirnal DINT
b P_Prompt Resp.Selection.DATA o 1-) [} ASCH SINT[20
b P_Prompt_Resp.Numesiclnput O [} {-) STRING_18{4]
P P_Prompt_Resp.Charinput O I ] STRING, 40(4]
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Responses Tab

Configure required responses on the Responses ta

B Prompe Comtigunation: Operator Prompt
Manual Prompt Label

[Operator Pramp ]
Prompt Message Text

b.

[Ertar batch Datads

E iﬂ‘wrmo- HName
[BatehCaae |

When the operator prompt is triggered, the operator must enter the details that you configure.

B Opentor Promet - Prampt
Batch Details

e

x

Bperator Nams

BatchCode

—

The selected input that you enter during the operation is logged in the RespData tag of

raP_Opr_Prompt object.

4 P Prompt_Resp Local =] (4] (] raP_UDT_Opa Prompafesp

4 P_Prompt_Resp Selection [=] (] STRING 20
b P_Prempt_Resp SebectionLEN ] ] Decirmal DINT
» P_Promept_Resp Sebection DATA (] (] [} Asch SNT20)

A P_Prompt_Resp Numericinput =] 1=l (] STRING_164]
¥ P_Prompt_Resp.Numericlnpati0] m} ) L} STRING_16
b P_Prempt_Resp Numercinput{1] a (-} STRING._16
b P_Prompt_Resp NumencinputiZ] ] .} STRING_16
b P_Prompt_Resp.Numericinput{3] =] {.) STRING_16

4 P_Prompt_Resp.Charnput 1 ] (5] () STRING_#042]
b P_Premept_Resp.Charinput(0] o ‘Operstera’ {-) STRING 40
b P_Prompt_Fesp.Charingput|1] { ] “Test Batch’ ] STRING, 80
» P_Prompt_Resp.Charinput(Z] O {-) STRING 40
B_P Precont Resn Chaclnous(il (=l L STRING &0
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Notes:
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Rockwell Automation Support

Use these resources to access support information.

Find help with how-to videos, FAQs, chat, user forums, Knowledgebase, and product

i ey . i

Technical Support Center notification updates. rok.auto/support

Local Technical Support Phone Numbers Locate the telephone number for your country. rok.auto/phonesupport

Technical Documentation Center Quickly access and download technical specifications, installation instructions, and user rok auto/techdocs
manuals. E——

Literature Library Find installation instructions, manuals, brochures, and technical data publications. rok.auto/literature

Product Compatibility and Download Center Download firmware, associated files (such as AOP, EDS, and DTM), and access product

(PCDC) release notes. rok.auto/pedc

Documentation Feedback

Your comments help us serve your documentation needs better. If you have any suggestions on how to improve our content, complete the
form at rok.auto/docfeedback.

Waste Electrical and Electronic Equipment (WEEE)

At the end of life, this equipment should be collected separately from any unsorted municipal waste.

Rockwell Automation maintains current product environmental compliance information on its website at rok.auto/pec.

Allen-Bradley, expanding human possibility, FactoryTalk, PhaseManager, PlantPAx, Rockwell Automation, and SequenceManager are trademarks of Rockwell Automation, Inc.
EtherNet/IP is a trademark of ODVA, Inc.
Trademarks not belonging to Rockwell Automation are property of their respective companies.

Rockwell Otomasyon Ticaret A.S. Kar Plaza is Merkezi E Blok Kat:6 34752, icerenkdy, istanbul, Tel: +90 (216) 5698400 EEE Yonetmeligine Uygundur

Connect with us. ﬁ r@j m

rockwellautomation.com expanding human possibility”

AMERICAS: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 53204-2496 USA, Tel: (1) 414.382.2000
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