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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 whale 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.

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,

c WARNING: |dentifies information about practices or circumstances that can cause an explosion in a hazardous environment, which
A or economic loss. Attentions help you identify a hazard, avoid a hazard, and recognize the consequence.

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

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

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

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

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

| > >

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

C “/ Identifies information that is useful and can help to make a process easier to do or easier to understand.
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Preface

About This Publication

examples.

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

Additional Resources

This publication describes the use of raP_Opr_EPGen and raP_Opr_EMGen and programming

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 Process 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 Contraller 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-UM006

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-RMO01

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 IC-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/systemtools

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

Rockwell Automation Global SCCR tool, rok.auto/scer

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

Product Certifications website, rok.auto/certifications

Provides declarations of conformity, certificates, and ather certification details.
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Notes:
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Chapter 1

Overview

Prerequisites 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).

Overview 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.

% ; TK002 |
L) .
” 13

These are examples. You can always add code specific to your application.
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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-0071, 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-0T1. In
TK-011, the liquid is agitated and then dispensed into holding tank TK-012. The system is split into
three equipment modules:

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

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

3. TKOTI_EM_TXOut is responsible for the objects that transfer the liquid from the mixing tank
to the holding tank.
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Chapter 2

Overview
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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.’

? ] Program i @ ® :}"::

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 ® ® :{:

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.

D 5 ou @D @ g -

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:

TKO41_EP_TXIn - TK041_EP_TXIn (TK041 TX In EF)

| Idle_JI > ,LJ Running _ ﬂding Held
[ =

Stopping Aborting

Stopped




Chapter 2 Equipment Phases

raP_Opr_EPGen
Block Configuration

10

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.

Before writing EM/EP sequence code, the raP_0pr_EPGen must be configured to allow for 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_PermOK input
«  PPREM Sts_NBPermOK output and the raP_Opr_EPGen.Inp_NBPermOK input

TKOO1_EP_AgiCtd_Perm

T
Inp_Perm00 Stz PermOK i PermOK
g el | Stz NEenOR . I L I T L R LR L) MR ool i
Inp_Permi2 ,EE_Ferm ¥ 1=
raP_Opr_EPGen
TKO0_BP_AgiCrl
Enablein Sts_Idle
lop SiecHol Sts_Running
- —— - | 9
PermOK r Inp_PermOK Sts_Stopped
2-G2 NBPermOK 2 Inp_NBPermOK
262 | TKO1_EP_AgiCtrl_ntlk_BankSts.St_IntkOK - i gl Inp_IntkOK
TKDO1_EP_AgiCtri_Intlk_BankSts Sts_NEIntkOK . Inp_NBIntkOK
TKOO01_EP_AgiCtr_Intlk_BankSts Sts_Avaiable — Inp_IntlkAvailable
TKOO1_EP_AgiCtr_intlk_BankSts.Sts_intkTripinh : Inp_IntkTripinh
TKOO1_EP_AgiCtri_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_Perm0OK 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.
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Chapter 2 Equipment Phases

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

OK state.
TKDO1_EP_AQiCtrl - TKOOT_EP_AgiCtrl (TKOO1 Agi Ctrl EF) o TKOO1_EP_AgiCtrl - TKOO1_EP_AgiCirl (TKOD1 Agi Ctrl EF} %
ﬁ Ready @ Permissives Not OK
Current State Current State
Idle b 1dle
Current Step Current Step
p 0 Resetting p 0 Resetting
Summary Summary
X 2 ] B & n 28 [ B &
a— o—
? s |© O|E ? [pome |@ @
In Idle, while Inp_PermOK 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 assaciate a bank status
tag with the Ref_IntlkBankSts pin for each PINTLK block of the EP. Then assaciate the
raP_Opr_EPGen Inp_InlkOK with the Sts_IntlkOK of the bank status tag that was created.

Inp_Intlki 5

N Inp_lOFault
BypAdive _ Inp_BypActive
1-F3 Inp_LatchDefeat
Inp_Reset

Cfg_BankiD

I Ref_IntkBankSts TKOO01_EP_AgiCtrl_Intk_BankSts I

raP_Opr_EPGen

TKOD1_EP_AgiCtrl

Inp_StepHold Sts_Idle .

PermmOK L Inp_PermOK Sts_Running :
2 NBPermOK L Inp_NBPermOK Sts_Stopped

2G2 I TKO001_EP_AgiCtrl_Intlk_BankSts Sts_IntlkOK Inp_IntlkOK I Sts_Held :

TKO01_EP_AgiCtrl_Infk_BankSts.Ste_NBIntkOK o Inp_NBIntkOK St_Aborted 2
TKO01_EP_AgiCtrl_intlk_BankSts.Sts_Available =~ Inp_intlkAvailale Sts_Paused
TKOO01_EP_AgiCtrl_Intk_BankSts.Sts_IntlkTripinh he Inp_intkTripinh Sts_AutoPaused

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.

An interlock 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.
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Chapter 2 Equipment Phases

The EP interlock trip depends on how you have configured the EP state and the EP. When the EP is
dle, an interlock trip will not allow operator commands. When Cfg_ShedOnintlk and
Cfg_IntlklssuesHold 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 ® :{:

e 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.
o) 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 OK.' In

this case, the EP continues to run because the trip is masked. This is not a typical
configuration combination.

| TKOO1_EP_AgiCtrl - TKOO1_EP_AgiCtrl (TKQO01 Agi Ctrl EF}
TKOO1_EP
B! ?
@ Current State Phase Action
b || LJRunning I Hold Stop
" Current Step
p 30 Open Valve [J [ on Alarm
SETRY E] E] On Device Alarm

&" [J [] On Extended Alarms
Q @ EEI E] E] On Report Data Alarm

| @ On Interlock not OK

g [l E
|) l
=@ D . On Child in Alarm or Unacknowledged Alarm
() 2 Gperatar o ® [J [ on Child Not Usable

E] E] On Software Stop

Nk

1_EP_AgiCtrl_Intlk_0 - TK0O01_EP_AgiCtrl [TKOO1 Agi
+ -
TKOO1_EP_AgiCtrl_Intlk_0 - TKOO1_EP_AgiCtrl TKDO1 Agi Ctrl EP) - Interlock...

n

_@E 9 1204 )

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

AGDD1 Alarm A O 4 Gen
ﬁﬂ ﬂ ﬂ H Gen

@

rl EP) - Interlock

B-

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_IntlkAvailable

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_AgiCtd

PemOK
NERermOK.
TK1_BM_AgiCtrl_intlk_BankSts. Sts_intOK
T EM AoOic jofic Rack Sts Sis NRIILOK
I TRO1_EM_AgiCeri_intlk_BankSts Sts_Avaiable

TKO11_EM_AgiCirl_intk_Bank Sts. Sts_RdyReset

Bypéctive

Ref IntkBarkSts  TKD11_EM_AgiCtd_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 Tand 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_NBIntlkOK 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.

oy

Bypactie

ief_IntkBankSts  TKOO1_EP_AgiCirl_intk_BankSts |
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Chapter 2

Equipment Phases

14

During an interlock trip condition, the EP.Sts_IntlkAvailable is set to 0 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 O, PRSI FEST A [t 8 o 5y - Inp_IntlkAvailable is true, because EP is
et I not currently in an interlock trip. ot
: vt g
Pl .
HilParmOr
THOE_BF_AgrCtr_ink_PaniS Sts_rokOn
TWE_[F_Agert_ok_Benk 3y, Sta_Avalete -
ROt R LS S P l
TR IR ApCir_nik BarsSiy 5 FatvSest
Agefievioe Saen =
o
o m Inp_IntlkAvailable is false, because EP is
Current Slate Rt . . .
m Bl el currently in an interlock trip. a0
2 50 et z g
Sammary P
5 THERY_IP_AQCH_ndh_BasiGts Sa_intkon 3 PElIF TN
Q N e -
TIDOTIP_AQCH e S RaHp,
. . THI_EP Ap s bankSin S Adyleeet
- e Aarieom Lam =
? £ Oppentor 0 ® u=—: g

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.

TKO01_EP. AgiCr Inik_0 - TKOD1_EP AgICtl (K001 Agi CtlEP - Intelock .. { A TK001_EP_AgiCtrl_Intik_0 - TKOO1_EP_AgiCtrl (TKOD1 Agi Ctrl EF) - Interlock Bank 0

@ . Q @ Enalﬂed gj ]

Must  Stop Intlk
T

55 Reset  Onl
en . Gen AGO01 Alarm
Gen' -

AGO01 Alarm

EEEEEEEEE EEEE

000000000000k

OooOooOooooog

pooooogoooogo
~

~
-~
be3
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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

TKOD1_EP_AgiCtrl

262 TROM_BP_AgCr_intk_BankSts Sts_IntkOK

TKOO1_EP_AgiCtr|_intk_BankSts Sts_NBIntIkOK
AniCtel otk _BankSte Ste Ailabis .
 TKD01_EP_AgiCH_Intk_BenkSts Sts_IntKTripiah

Ref_intkBankSts TKO01_EP_AgiCtri_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 Tindicates 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
i ks State Use Cwner Mame Type Input Expression
- IWD"G'WPS [ |\Template_EP.£P Alm Dvchims |TRIP \Template_EP.EP.Sts_DvcAlms =i
]| \Template EP.EP Alm_IntlkTrip__|TRIP \Template_EP.EP Sts_IntlkTrip =1
R T eans [ [\Template EP.EP Alm RptData__|TRIP \Template_EP.EPSts RptData =1
- [#] [\Template EP.EP_ExtadAlm 00 | Alm_Alarm TAP \Templzte_EP.EP_ExtddAlm 005t |= 1
EP - R121_HEAT pment Phase EP_Intlk_0 - Interlock Conditions &
b Report Data OK Can Must | Stop| Intlk
' State Bypass Reset | Only | Type
ﬁ Device Alarm [0] O O ] Gen
- o Emergency Stop HMI [0] O O O Gen
d“ | Emergency Stop PB [0] O O O Gen
& HCI Scrubber Not Ru [0] O O O Gen
[0] O O (] Gen
O O O O Ieen
R-121 High Temperat @ D D D Gen
') R-121 High-High Lev o O O & |Gen
- @ O 0O O Ileen
T-113 Trap Tank Hig M O O O |Gen
T-162 Hold Tank Hig O O O O |Gen
R-121 Rupture Disk [_E] D D D Gen
(W2E )
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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.
Inp_Perm12
Inp_Perm13
inp_Perm14
Inp_Permm15
BypActive - ) inp_BypActive
1-F3

Byphctive
1-F3

Sts_Alm
Sts Available -
Sts_BypActive |- ] BypActive
Sts DvcAlms [- 2-D3 3-D4

Sts_Err[-

You can enable a bypass via the HMI faceplate.

@ TK001_EP_AgiCtrl - TK0OO1_EP_AgiCtrl (TKOO1 Agi Ctrl EF)

. Current Step

339 0 Resetting

Manual Step
0

Bypass Enabled No () Yes

16 Rockwell Automation Publication PROCES-UMT10B-EN-P - December 2024



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.

1P VaNaWwG

np_BypActive
BypActive 1 np_LatchDefeat
1-F3 np_Reset
Lo Bagkil

Ref_IntkBankSts ~ TKO01_EP_AgiCiri_Intk_BankSts

raP_Opr_EPGen =

TKOO1_EP_THOut

PemOK
2 NBPermOK
THOD1_EP_TXDUL_Intk_BankSts.Sis_KEkOK
TKOD1_EP_TXOU_infk_SankSts Sts_N Bintk 0K
TKO01_EP_TXOut_htk_Banksts Sts_Avaiabie

T003 ER TiCud jobk BackSis Sis oskTeokh

| TKOD1_EP_TXOW_intk_BankSts.Sts_RyRe set

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.

B TKDO1_EP_AgiCirl_Intlk_0 - TKDO1_EP. AgiCtrl (TKOO1 Agi Ctrl EP) - Interlack ..
el ?
0K Can  Must  Stop Intlk
State Bypass Reset _ Onl Type
AG001 Alarm O O M [ [Gen oo oo
0 6 6 6 . inp_Available
O 0O O 0O [Gen e "
b O O 0O I[Gen o
@M O O O [Gen | P TF00T
o 0O O 0O [Gen
o O 0O [0 [Gen
@ O O O [on Ref InfkBankSts  TKOO1_EP_AgiCl_intk_BankSts
@ O O O (G R E o
[0 0 O O Gen
b O O 0O I[Gen
o O O O [Gen
(B )
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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

{n} == )

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_IntlkOK and/or
Inp_NBIntlkOK 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 assaciated alarms tag — listed as "AsctdDeviceAlarm'
in the image below — and pin the objects the Inp_DvcAlms input as follows.

e e
TKOD1_EP_AgiCtrl_Intk_BanksSts. Sts_RdyReset

AsctdDeviceAlarm

0

raP_Opr_Prompt
TKOO1_EP_AgiCtr_Prompt

Prompts TK001_EP_AgiCti_Prompts @
F 1 TKDO1_EP_AgiCirl_RespData 2l Holdindx
Bus[157] Obj Ref Phase TKOO1_EP_AgiCll PHS

Bus Bus[20]

ParObj TKDO1_EP_AgiCtii_PAR

L TKOO1_EP_AgiCid_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.

b [ Controller VisSEQ, SBC

b Tasks
b 1 Motion Groups

State Use Owner Name Type Input Expression

Z Alarm M \Template_EP.EP \Template_EP.EP.Sts DvcAlms
rn Manager
L} Alarms e V] |\Template_EP.EP Alm_IntlkTrip TRIP \Template_EP.EP.Sts_IntlkTrip ik
AT D e hons | O [\Template_epep AmRptData_|TRIP ___|\Template EP.EPSts RptData =1
PPt | & [\emplate_EP.EP Excdfim 00 |Alm_Alarm TRIP \Template_EP.EP_ExtddAIm_005is  |=1

The Inp_DvcAims parameter of the EP is reflected in the Sts_DvcAlms parameter, even when the
Alarm Manager alarm is set to ‘Use.’

Rockwell Automation Publication PROCES-UMT10B-EN-P - December 2024



Chapter 2 Equipment Phases

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

setto 0.
TKOO1_EP_AgiCtrl - TKDD1_EP. AgiCtrl (TKDO1 Agl Ctrl EPY £ M Agicll - Ctrl (TXO01 Agi Cil ER) ®
IRead‘y |
= T @)
= et Sial s - Current State
| E— i
l “Current Step B i

ol 0 Resetting p; 60 Monitoring
/ Summary W summary

4 o
BoTEEER ||gorEEBER

o
> oll L |
ﬂr_ a—
? aome O @ E ? o @ @ E
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 assaciated 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.

TK@@1l_EP_AgiCtrl Prompt.Inp_Req := 1;
L

raP_Opr_Prompt

001_EP_AgiCtr_Prompt

Prompts TK001_EP_AgiCtrl_Prompts
RespData  TKOO1_EP_AgiCtrl_Res pData
BusObj Bus[157].0bj Ref Phase

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.

EP - R121_HEAT_SEQ - Equipment Phase

Ready
Current State
R121 HEATEP
Idle
n Idie
Current Step
i ..
Summary

Q i
b-d
7 Derogram @ @

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.

X
EP - Equipment Phase - Equipment Phase
ﬁ Ready
Current State
b () Running

Current-&tep
p 1] EP Template Stepl Message |

Summary
EP Template Summa‘ Mavi

gation to step transition object |

A\ B
ol =
? gomme @ @
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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_Tran0k_1.

EP_Tran_1

Amuman Fadiatsi e =B
. n NPT 7y

EF_Tran_2
PLTIASts_Ciribs v 4_Live EP_Trmn0k_2

P_0101 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.

/_\ Operators and supervisors do not have this security privilege.

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

O 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.

{-

Current Step
1 EP Template Step1 Message

@
b
Vi
_&_.
al

Force State

Interlocks and Permissives

Bypass Enabled No (e “es

'i' Equipment Phase - Equipment Pha..

? e

7020 &2

Am B
7

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).

[t = . [Ere—
- AR o e 1 gt
o
e
.
[ e—
. e
-
e
.
-y
= oL
[Ny

D e o
z STEP FORCE: ©7/2824 Rockwell Automation

3 Used for MSet_Step and PSet_Step force entries.
4 Ensures the Step number entry is a valid step and matches it with the associated SFC Step tagname.
5| R R R R R R R R R R R R R AR R
6

7 IT:\J'.'F EP.5ts_Running then

8 K case EP.PSet_Step of

k] 10@@: SFR{Running,E_SFCStep_106a);

1@ 1e1@: SFR{Running,E_SFCStep l@le);

11 182@: SFR(Running,E_SFCStep_1028);

12 193@: SFR{Running,E_SFCStep_1038);

13 184@: SFR(Running,E_SFCStep l@da);

14 195@: SFR({Running,E_SFCStep_1@58);

15 106@: SFR{Running,E_SFCStep 1@6@);

16 187@: SFR(Running,E_SFCStep_187@);

7 108@: SFR({Running,E_SFCStep_1083);

18 199@: SFR(Running,E_SFCStep 1@9@);

19 118@: SFR(Running,E_SFCStep_118@);

2@ 111@: SFR{Running,E_SFCStep_1119);

21 elze

2 EP.PSet_Step := EP.Val_ActlStep;

23 | end_case;

24

25 |elsif EP.Sts_Holding then

26 H case EP.PSet_Step of

27 500@: SFR(Holding,E_SFCStep_£088);

28 5010: SFR(Holding,E_SFCStep_6010);

29 6028: SFR(Holding,E_SFCStep 6028);

3@ else

31 EP.PSet_Step := EP.Val_ActlStep;

32 | end_case;

33

34 | elsif EP.Sts_Resetting then

35 H case EP.PSet_Step of

36 58@@: SFR(Resetting,E_SFCStep_5000);

37 else

ae T PO SRV P
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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
W) Sts_StateCompleteRgst, via programming.

Equipment Phase - Equipment Phase

Force State
EF - Equipment Phase - Equipment Pha

1

Current Step | n' | | Cancel
1 EP Template Step1 Mg

o

2

- Z = G
& Jo

-]

]

Force State

a4 Q o4 A

Interlocks and Permissives

Bypass Enabled No (W es

? & & |7

EP Control Strategy (defaults)

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.

4 =] Template_EP 4 <] Template_EP
<7 Parameters and Local Tags <7 Parameters and Local Tags
5 Dispatch = MainRoutine
Ixy Aborting Zxp Aborting
1 Holding 27 Holding
75 Resetting 7 Resetting
Zx7 Restarting 27 Restarting
#x4 Running 2z Running
&% Stopping &1 Stopping
Devices Devices
ExtddAlarms 8- Dispatch
Interlocks ExtddAlarms
Parameters Interlocks
Permissives Parameters
PHASECommands Permissives
Reports 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_Op_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.

£

Ennams

EHABECaTTaE

P b, Bardts Bis JrihDe
0Bl 113_NIInOR
o S fvamne

P e Bk Bta_beTrinh
Pk Bk Bta RdyFlamet

R
R RA
S

Rockwell Automation Publication PROCES-UMT10B-EN-P - December 2024 25



Chapter 2

Equipment Phases

26

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

4 Template FM EM Parameter/Local Tag Properties - EP_PHS
4|~] Template_EP B ST T

<7 Parameters 8id Local Tags

General
£ Dispatch
2t Aborting Name |er_PHs |
21 Holding N
4 Resetting Description PIL ﬂ:?:ga
2 Restarting
23 Running
2+ Stopping
Devices
ExtddAlarms Local Tag ~
Interlocks
Parameters Alias Conneclign.
Permissives Hias For: ITempIae_EFI w
PHASECommands
Reports Data Type PHASE
B t_StepTransitions
b L LCS.CMs Scope <] Template_EP
b L TKOT1_EM_TXIn Yol
e Read/Writ
(@ Slow (1000 ms) riminieg ead/Wite
() System (1000 ms)
Unscheduled OFC UA None
Access:
Mation Groups
Alarm Manager Style
?‘ Alams Constart
L Alarm Definitions . )
Aot Sequencing
Add-On Instructions Open Parameter Connections
Data Types
Trends oK Cancel Poply
. Logical Model A
1/0 Configuration

1 B3 1756 Backplane, 1756-A10
[& [6] 1756-LA5EP VisSEQ_SBC
4 f [7]1756-EN4TR ENetlO_SD2
4 g5 Ethernet
£\ 1736-EN4TR ENetlO_S02
4 f 1736-EN4TR B499_R0O1_RIO
4 B3 1756 Backplane, 1736-A17
Pl [0] 1756-EN4TR B499 ROT_RI
FL [111756-IF16/B B499_RD1_S0

8 (1756 nce oann o1 on Y

@ Opr EFGen -m

inp, N BintheOK

inp I niivailaie

ing. | KTsinh

RpOE ER RAT

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.

L

£ Conameranars £ Bt 0 frmtre

s bt P Fusaitn 580 P

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.

e1s

T Pt

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

e

et
LIT =

cBasias

aBonuu¥en
T [

"

ne for more

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).

............

ECUIFUENT FHASE COMWNDE

Pastas Commans

Rockwell Automation Publication PROCES-UMT10B-EN-P - December 2024

27



Chapter 2 Equipment Phases

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

=% Qwners: <none>

r

Start @ ©Hold = )

T Hold
Restart
Resetting” Restarting’
\_ A A Y,
l Stop l Abort
Reset \ = % Abort =
Complete Stopping ——» Aborting

Pam AuioPas Reume Reset Stopped Aborted
( 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.

28 Rockwell Automation Publication PROCES-UMT10B-EN-P - December 2024



Chapter 2 Equipment Phases

In the following example, the level transmitter (LITO01) Ctrl Hi Limit is set to the initial value of an EP
parameter. Valve XV011is commanded open. When you receive confirmation that valve XV0T1 is
open, pump PPO11is commanded to start.

N Action_0050
Step 00E0 ¥/ Set step number, hold index and step description
= Tk@8l_EF_TXIn.Pset_Step := ea@se;

TK@8al_EF_TXIn.PSet_HoldIndx := 8868;
TE@el_EP_TXIn.Pset_stepDesc := 18;

// Capture Parameters
TKeal_EP_TXIn.PCmd_Parcapture i= 1j
LITeel.cfg_ctrlHiLim := TK@@1_EP_TXIn_PAR_o@.val Initial Rj

Ten_0050

TE@81_EP_TXIn.Sts_ParCapture and {LITeel.Cfg_ctrlHiLim = TKB®1 EP_TXIn_PAR_@8.w=l_Initial_gr)

N | Acton_0060

Step 0060 W/ set step number, hold index and step description
TKeal_EP_TXIn.Pset_Step := 8868;
TK@al_EF_TXIn.Pset_HoldIndx := @oes;
TK@al_EP_TXIn.PsSet_StepDesc := 38;

f/ open valve
pveal.PCmd_PosZ := 1;

Ten_Q080
xvesl.5ts_Pos2

N | Acton 00T
Step DOTD W/ set step number, hold index and step description
= TKeal_EP_TXIn.PSet_Step := BB78;
TE@el_EP_TXIn.PSei_HoldIndx := @@ae;
TK@&1_EP_TXIn.PSet_StepDesc := 33;

y/ start Motor Forward
pPEal.PCmd_startl i= 1;

Ten_007T0

PPE81.5ts_Runningl

N | Acton_0080

Step 0080 W/ set step number, hold index and step description
TKB@1_EP_TXIn.PSet_Step := @B888;
TK@al_EP_TXIn.PSet_HoldIndx := 8008;

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.

1l W Acon_osse

Step 055 ¥/ set step number and step description
= TK8@l_EP_TXIn.PSet_step := 8909
TK@8l_EP_TXIn.Pset_stepDesc = 6}

V/Complete the phase state
TK@8l_EP_TXIn.PCmd_stateForce := 1}

if TEe®l_EP_T¥In.Sts_StateCompletergst then
FEC();
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 U238 ADDx_EP.S5ts_ChildrenCwned

N Action_0598
Step_0899 ¥/ set step number and step description
U230@_ADDx_EP.PSet_Step := 8999;
U238@_ADDx_EP.P5et_StepDesc := 12;
// Phase complete
PSC()s
Tran_095%

1

O Stop_0959_5State_Complete

Step Descriptions: HMI 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 o

Current State

() Running

Curreni=Etes

EP Template Step1 Message |

- EP Template Summary Message 1 I

o

o H KN
? sowe D @

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.

B Graphics

@ Displays

=@ Global Objects

- #% Symbol Factory

A Libraries

@ El Images

. [#] Parameters

...~ Legacy Recipes

4= Local Messages |

B SystemMaterialNames
B SystemStepDescriptions

LB SystemSummary
A Trend Templates
- B2 Trend Snapshots
B TrendPro Templates
.. XY Plot Templates

I = SystemStepDescriptions - /LCS_SAMPLE/HMI (Local Messages) -

Trigger Value Message
11 [*5:0 {#35ystem.Enum. Step_Desc[1]. @Description} ™/
2 |2 [*5:0 {#35ystem.Enum. Step_Desc[2]. @Description} *f
3 |3 /*5:0 {#35ystem, Enum. Step_Desc[3]. @Description}*/
4 |4 /*5:0 {#35ystem.Enum. Step_Desc[4]. @Description}*/
5 |5 [¥5:0 {#35ystem.Enum. Step_Desc[5]. @Description}
[ ] /¥5:0 {#35ystem.Enum. Step_Desc[6]. @Description} ™/
7 [*5:0 {#35ystem.Enum. Step_Desc[7]. @Description}*/
3 |8 /*5:0 {#35ystem.Enum. Step_Desc[8]. @Desaiption}*/
9 19 /*5:0 {#35ystem.Enum. Step_Desc[3]. @Description} =/
10 |10 [*5:0 {#35ystem.Enum. Step_Desc[10]. @Description} *{
111 [*5:0 {#35ystem.Enum. Step_Desc[11]. @Description}*(
12 |12 [*5:0 {#35ystem. Enum. Step_Desc[17]. @Description} =/
13 |13 [75:0 {#35ystem.Enum. Step_Desc[13]. @Description} ™/
14 |14 /¥5:0 {#35ystem.Enum. Step_Desc[14]. @Desaiption} ™/
15 ]is /*5:0 {#35ystem.Enum. Step_Desc[15]. @Description} ™/
16 |16 /*5:0 {#35ystem.Enum. Step_Desc[16]. @Desaiption} =/
17 |17 [*5:0 {#35ystem.Enum. Step_Desc[17]. @Description} =/
18 |18 [*5:0 {#35ystem.Enum. Step_Desc[18]. @Description} *f
19 |19 [*5:0 {#35ystem.Enum. Step_Desc[19]. @Description} =f
20 |20 [*5:0 {#35ystem. Enum. Step_Desc[20]. @Description} =/
H | [75:0 {#35ystem.Enum. Step_Desc[21]. @Description} ™/
22 |22 /¥5:0 {#35ystem.Enum. Step_Desc[27]. @Desaiption} ™/
23 |23 [*5:0 {#35ystem.Enum. Step_Desc[23]. @Description} ™/
29 |24 /*5:0 {#35ystem.Enum. Step_Desc[24]. @Desaiption} */
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} *f
2B |28 [*5:0 {#35ystem. Enum. Step_Desc[28]. @Description} |
an Ian [ T i S T Y P T
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The System tag is controller-scoped and common for the EPs in the controller.

Scope: | BVsSEQSBC | Show: Ml Tags <[ T system
Name Force Mask « Style DataType  =s|~ Description

T {..} Decimal BOOL[512] System Global Structure Step Descriptions
System.Enum.Step_Dest{0] Decimal BOOL Step Description 0
System.Enum.Step_Desi[1] Decimal BOOL Step Description 1
System.Enum.Step_Dest2] Decirmal BOOL Step Description 2
System.Enum.Step_Descl3] Decimal BOOL Tyetem Clobal Srocture Step Descriptions
System.Enum.Step_Desc4] Decimal BOOL System Global Structure Step Descriptions
System.Enum.Step_Desc(5] Decirmal BOOL System Global Structure Step Descriptions

Coarbmrm Emeir Cham P 1 Pl o Cuorbmmn 2halnal Chrrimbuien Chmm Mnrmribinn

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.

[ L epst csep] T erooton
| b EP.5ts eSummary| I I ':“E‘r'lgétrlon 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
1 |1 EF Template Step1 Message
2 |2 EF Template Step2? Message
3 |3 EF Template Step3 Message
4 |4 EF Template Step4 Message

lE Template_EP_Summary - /LCS_S&MPLE/HMI [Local Messages)

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

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.
TKO01_EP_Tin ()
Idle TKOO1_EP_AgiCirl

Idle

ﬂ,-".. @y.q""'  TK-001

Xvoot oot
FROD1 18.75

Stopped XV002

Equipment Phase One - TKOO1_EP_TXIn_PHS

T
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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 XV00T is commanded to open.

3. When XV0O01 status is opened, pump PP0O01 is commanded to start.

4. When pump PPOO1 runs, the EP begins to monitor the tank level indicator LITOO1.

5. When level indicator LITOO1 indicates that the target level has been reached, pump PP001 is commanded to stop.

6. When PP0O1 is stopped, XV00T 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 PP001is 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, All 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_actons_T030

E_SFCHiep_T0M0

Stopping

1. When the operator commands the EP into the stopping state, pump PPO0T is commanded to stop.

2. When pump PP0OT has stopped, valve XV001is commanded to close.

3. When valve XV001 s 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: | <] TKOO1_EP_TXkr ~ | Show: |All Tags

4 TKDO1_EP_TXIn_PHS A
At MName z3|~ Usage Data Type

= MainRoutine b Action_9010 Local SFC_ACTION
1 Aborting ction oca y
2 Abort b A 9020 Local SFC_ACTION
&1 Helding b Action_9030 Local SFC_ACTION
1 Resetting
% Restarting b Action_9040 Local SFC_ACTION
21 Running b Action_9050 Local SFC_ACTION
3 Stopping b Action_9999 Local SFC_ACTION
AD1_D
e b AsctdDeviceAlarm Local LINT
AD2_Interlocks
03 Permissives Local 1aP_Opr_EPGen

AD4_ExtddAlarms
AD5_AlarmsSuppress

Step_0000 Local SFC_STEP
Step_0010 Local SFC_STEP
Step_0020 Local SFC_STEP
Step_0030 Local SFC_STEP
Step_0040 Local SFC_STEP
Step_0050 Local SFC_STEP
Step_0060 Local SFC_STEP
Step_0070 Local SFC_STEP
Step_0080 Local SFC_STEP
Step_0090 Local SFC_STEP
Step_0100 Local SFC_STEP
Step_0110 Local SFC_STEP
Step_0120 Local SFC_STEP
Step_0999 Local SFC_STEP
Step_6000 Local SFC_STEP
Step_6010 Local SFC_STEP
Step_6020 Local SFC_STEP
Step_6030 Local SFC_STEP
Step_6999 Local SFC_STEP
Step_7000 Local SFC_STEP

€ AN i cer cven

BO1_ParameterMapping

B02_TransitionMapping
Dy BO3_Dispatch

BO04_ReportMapping
B05_PhaseCommands

b <] TKOO1_EP_TXOut_PHS

b 1, TKOT1_EM_AgiCtrl

b L TKOT1_EM_TXIn

b5 TKO11_EM_TXOut

b <] TK021_EP_AgiCtrl_PHS

b <] TK021_EP_TXIn_PHS

b ] TKO21_EP_TXOut_PHS

b L TKO31_PS_AgiCtrl

b L TK031_PS_TXin

b5 TK031_PS_TXOut

b <] TKO41_EP_AgiCtrl_PHS

b =] TKO41_EP_TXIn_PHS

b =] TKO041_EP_TXOut_PHS

b 2 uTK021_SEQ

b & Simulation_Code_New

(@ System (1000 ms)

b 1 SystemProgram

b L Communications

b & GlobalFunctions

F Y ¥ Y Y VY VY VY VYV ¥ VY VYV VYV VYV VYV ¥
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PhaseCommands - TKO11_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.

i
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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 PP001is commanded to start. The transitions confirm the state of the devices.

- N Action_0060
) !/ Set step number, hold index and step description
EP.PSet_Step := 0860;
EP.PSet_HoldIndx := 0000
EP.PSet_StepDesc i= 38;
// Open Valve
Xveel.PCmd_Pos2 := 1;
Tran_0060

XVe81.5ts_Pos2

N Action_0070

T // Set step number, hold index and step description

EP.PSet_Step := 0678;

EP.PSet_HoldIndx := 0000;

EP.PSet_StepDesc i= 33;

// Start Motor Forward

PP@O1.PCmd_Startl := 1;
Tran_0070

PPBG1.5ts_Runningl

N Action_0080
!/ Set step number, hold index and step description
EP.PSet_Step := 0080;

EP.PSet_HoldIndx := 0000;

EP.PSet_StepDesc i= 16;

Step_0080

// Monitoring
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Equipment Phase Two - TKOO1_EP_AgiCtrl

(:‘;“\‘Ie ]
K002

L]
v A 'I‘ ™ o N 1;::‘

State

Program the Logic as Follows

Running

1. While TKOO1_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 LITO0T must read while filling before the agitator starts.
There is also a pre-determined level that LITO01 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 LIT001 achieves the desired
value.
5. When the agitator is in the stopped state and LITOOT fills 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 AGOO1is commanded to stop.
Note: There is no status check befare 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, Mter 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 LITOO1 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 LITO01 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 AGOOT is 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

L
1875 von_E_Tioat @)
GO

& — & TK-001
=

TK-002

]

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 XV0O3 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.

5. 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 XV003 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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Overview

raP_Opr_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.’

? 80perator ® ® zg:

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_PermOK output and the raP_Opr_EMGen Inp_Perm0OK
«  PPREM Sts_NBPermOK output and the raP_Opr_EMGen.Inp_NBPermOK input

PPERM
TKD11_EM_AgiCtr_Perm
1 1 e ——
Inp_Perm00 Sts PermOK PemOK
Inp_Permn01 Sts NBPermOK NBPermOK 1-B2
e 340 A A A A A 1 114
Inp_Perm02 Sts_Perm | I - - - I 1-C2
raP_Opr_EMGen
THI1_EM_AgiCtr
24
Inp_St Sts —
np_StepHold Sts Rst[>
Inp_RdyOk Sk_estate[> *
lop DobOLD Sis_eStep o
1 o R 2
PermOK 7 Inp_PermOK is_eSts
2-G2 NBPermOK i Inp_NBPermOK Sts_ldle
262 [ TKOM_ENM_AgiCtr_intlk_BankSts.Sts_nthOK [ ’ N IntkOK Sts_Alm
TKO1_EM_AgiCtr_Intlk_BarkSts.Sts_NBIntkOK y Inp_NBintlkOK Sts_Availble
TKD1_EM_agiCt_Intllc Bark Sts.Sts_Available ~ Inp_Intlk&:vaiable Sts_BypAdtive
THO11_EM_AgiCtr_Intl_BarkSts Sts_ntkTripinh - Inp_IntiKTripinh Sts_DvcAlms
TKO1_EM_AgiCtri_intl_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_Perm0K 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.

) =

Raaty EETTEI——— 090
(1 g — o L} v o
p‘ Statn § p e
4'_ s # cows e
- o

Command | Command &

Command 3 Commandd Commaend3 Command? Command 1

7 Bow EB Q@ = |7 s~ EROO -
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.

Allow Command When

In Alarm  Perm Loss In Alarm  Parm Loss
o [ L] s [] [
1 ] ) 50 | L
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13 [] [ 2 [] L]
# J 0 % [ ]
15 [ L] 2z [ O
e HlGe)

Current Stale Summary

@ State 0

Eurrrﬂ Siep
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Command 4 | Command 1 |

7 Bowmr ERo e -

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 hased on the configuration states.

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 'Idle’ state so that you do not get all alarms

while the EM is Idle.

BoEm

Allow Command When

In Alarm  Perm Loss
0 L]
1

JuI
1000

2
3
L]
9

101

Ot

minimininininininis i\ =

oo

(HzZ@EEE )

?

In Alarm Perm Loss

4
5
[}
T
0
Fa
2
23
24
i)
il
xn

O

10

1000000

ooooodoooooao

il EM . Equipment Module - Equipment Module :

(& Devicoanms [
ﬁ_ Current State Summary Q
m State 0

%ﬁmm Step

Command 1

7 & Operator ERO®

State Tis permitted to be commanded during an active alarm.
The Idle state is configured as State 1.

Rockwell Automation Publication PROCES-UMT10B-EN-P - December 2024 43



Chapter 3 Equipment Modules

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 assaciate
raP_Opr_EMGen Inp_InlkOK with Sts_IntlkOK of the bank status tag that was created.

reP_Opr_EMGen

THI1_EM_AgiCid

PemDK » @_ParmOk
WER - iy
| THOT1_BV_A@CIN_intk_Banksts. Sts_inkoK . IOk 1
e - i TP HCNRL,
THO11_EM_AgIirl_inik_BlankSis Sts Avalabie n csAvnintle
TO11_EM_agiCirl_hik_Bark Sts Sts_intikTripinh
Bypacsve

i { TR _EM_agiCt_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_IntlkOK 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_ShedOnlntlk 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 -
o) EoEN ?
Current State Summary s L ®
p State 2 Stop Equipmant
:-mror. Step On Interlock not OK for the following commands
48 o Oe mED [J24
& e o Ow [la2s
]2 J10 []1a [CJa2s
M3 O [11a (Jar
4 (W (mE. (28
] O3 L2 (e
s 14 [z [ ]30
= : Mo =
Command 7 Command & L7 L1 (RS 131
Ci d5 Ci dd C d3 Command 1 Command §
7 o B o o[~
(RREEmE )
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Case 2: Interlocks Not Ok, both Sts_NotRdy and Sts_IntlkTrip = 1. The status in ‘Not Ready’ because
State 3 is configured to Stop Equipment on an interlock trip.

£44 . Equipment Madule - Equipment Module B EM . Equipment Madule . Equipment Module %
(o o s [

Current State Summary a2 £
. State 3 S1op Equipment

tunug Siep On Inmerlack not O for the following commands:

Oo O+ Ow 0O
1 s O Cas
2 O mE (s
ok On O Oear
|y O O= O
s [J1a Oz (mE]
Os [ u [z (]
Oz mEs Oz O=x

Command 5 Command 4 C O i e o

?.&w @.@."

(HE2EElE )

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.

Tl EM - Equipment Module - Equipment Module %1 ER 66 Equipment Mooule - Equinment Modole

Ready r v
@ Cument State Summary .&.'D.__ . @ -. ()

State 2 Stop Equipment

curellu;sm On Intedock not DK for the fallowing commands
. o (s 118 [Jae
. mE [Js R [z

[z 1w [ Oz
B On e Oz
m Oz (2o Oz
[ 16 113 Oz 128
s e (22 ImE

Erirard T, eonaaante Oz []1s 23 O3
G 5 G 4 C 3 Command 1 Command 0
0 B ER@® -
{(Hzhsme )

The EM Sts_IntlkAvailable is evaluated regardless of the configuration of the Stop Equipment. EM
Sts_IntlkAvailable is set to 1 when the interlock conditions are OK.
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H

In addition to the Interlock Trip, there are five other optional configurations to Stop Equipment that
affect Sts_NotRdy.

Stop Equipment

C] On Device Alarm

@ On Extended Alarms

B On Report Data Alarm

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

(HEENEE )

On Device Alarm: Stops equipment if the EM pin Inp_DvcAlms 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 assaciated 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.

Device Not Ready Reasons
Device Out of Senice Child alarm
Configuration Error Child not ready
Device Interlocks Mot OK B Child not usable

Software Stop Group Permissives Mot OK
Extended alarms

: @@ Device Permissives Not OK Group Interlocks Mot OK

Current State
State 0

Previous State
State 1

Current Step
1 EM Template Step1 Message

Previous Step

g
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Inp_IntlkAvailable

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

THO1_EM_AgiCt

PemOK.
NEPermOK
TKO1_BM_AgCtr_intlk_BankSts. Ss_inSkOK
TR0 EM S a0 latk Bank St Ste NBICHIOK ~
TKO11_EM_AgiClri_irelk_Bark Sts. Sts_Avalable tikavalable I

THO11_EN_Agiirl_intk_Bank Sts. Sts_RdyReset

BypaActive

Ref_IntkBankSts  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_NBIntlkOK 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.

BypAdive

Ref_intkBankSts  TKD11_EM_AgiCir_intlk BarkSts

On an interlock trip condition, the EM.Sts_IntlkAvailable is O regardless of the configuration of the
Stop Equipment Cfg_ShedOnlntlk 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.

MTATE

7, S SHEEBRBO®

Rockwell Automation Publication PROCES-UMT10B-EN-P - December 2024 47



Chapter 3 Equipment Modules

— . -
TRALBU it ; E "W ey
= gt
=

THEN_f0_Aglh ik Sarafis Sn_indkeOn.

e

T

7w TeEDOO
°
Inp_IntlkTripinh

The Inp_IntlkTripinh 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_lOFault
Inp_Available
BypActive Inp_BypActive
1F2 Inp_LatchDefeat
Inp_Reset
Cfg_BankiD
T

Ref InfkBankSts  TKO11_EM_AgiCtd_Intlk BarkSts

Fcd NEPermOK

THO1_EM_AgiCtrl Intk_BankSts.Sts_nfkOK
THOTI_EM_AGICH_intk_Bank Sts. Sts_NBIRKOK
miD QI otk Fack Sis Sis_dualab

Bus Bus(26]
ParOb; TKOT_EM_AgCirl PAR
RtOb TKO11_EM_AgCHr RPT

raP_Ope_Prompt i b s
SysObj System

THO11_EM_agictri_Promat

Out_Fidy

Prompts TRO1_EM_AgiCtr_Prompts

Resplats  TKD11_EM_AgCHd RespDabs

BusOb Bus{160).0b)

48 Rockwell Automation Publication PROCES-UMT10B-EN-P - December 2024




Chapter 3 Equipment Modules

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 1
for 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 Marm Manager
- Alarm Definitions

& A |2 [non e Agicrt_Lain Drotil i _Tko1 e Agcutse Drciing -1
b o Add-On Inctiuctiing T |9 [TrOT1_eM_Agicerl | Alm_InteTey| TRIP | TKOT1_EM_AgiCtrlsts IntiTrip =1
4 o,.n,pg B e L e et d TRUT T ERT EEICIST RpFOTS =T
P o User-Defined L TKD11_EM_AgeCerl Ex | Alm_Alarm | TRIP TKD11_EM_AgiCtrl ExtddAim_00.5ts =1
b 1= Strings » | TKO11_EM_AgiCtrl_Pr | Alm_AlertTir| TRIP TRO11_EM_AgiCtrl Prompt.Sts_AlertTimaOut =1
b 1 Add-On-Defned
b 7 Predefined
b 1E Module-Defined

EM - Equipment Module - Equipment Module AR EM_intik_0 - Equipment Module - Interlock Bank 0
Interlocl Tnp {’é} . '?
.

Report Data OK Can  Must Stop. Intlk

. State Bypass Reset | Only | Type
. Device Alarms Condition0

O
O

Gen
Gen
Gen
Gen
Gen
Gen
Gen
Gen

Gen
Extended Alarms

Gen
Gen

CEEEEEEEEEEE
ooooooogdaad
ooooopooggad
oooooooogogod

(M2E )
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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.

Inp_Pem12
Inp_Pem13
np_Pemm14

- np_Pem15
BypActive - Inp_BypActive
1-F3
BypActive
1-F3
Sts_Alm
Sts Available
BypActive
2-D3 3-D4

You can enable the EM bypass from the HMI faceplate as follows:

]

W EM - Equipment

Current Step

1 EM Template Step1 Message
Manual Step

0

DR e

Interlocks and Permissives

9 | Bypass Enabled No (:b 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 ather PlantPAx® Interlock control strategies.

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

information.

BypActive
1F2

PemmOK

Inp_IOFault
Inp_Available
Inp_BypActive
Inp_LatchDefeat
Inp_Reset

Cfog_BankiD

Ref_infkBankSts  TKO11_EM_AgiCtr_intlk_BarkSts

raP_Opr_EMGen

TKO11_EM_AgiCtr

2.G2 HBPermOK

TKO11_EM_AgiCirl_ink_BankSts Sts_ntiTripinh -
| TKO1_EM_AgiCil Infk BarkStsSts RdyReset |-

THI_EM_AgiCtrl_intk_BankSts.Sts_ntkOK
TKOA1_EN_AgiCirl_inSk_BankSts.Sts_NBIntkOK
TKO11_EM_AgiCtrl_Intl_BarkSts. Sts_Available

AsciiDevice Alarm

#;

1]

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.

0K Can  Must Stop Intlk
State Bypass Reset Only Type
] IGen

Gen|

El
O

|AG011 Alam

Gen
Gen|

ElEEEEEEEEE

oooogoooog

oooogoooopod

ooooooooood
g

~

=
~
w

N

TKOT1_EM_AgiCtrl_Intlk_0 - TCOT1_EM_AgiCtrl (TKO11 Agi Ctrl EM) - Interfo...

BypActive

280001 (2]

T O SpoTy

280007 ¥ a— l

Cfg_BankiD

Rel_nBEarkSts  TKOT1_EM_AGICt1_htl BarkSts.
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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.

A TKO11_EM_AgICtrl_Intik_0 - TKO11_EM_AgiCtrl (TKO11 Agi Ctrl EM) - Interlock Bank 0 =
@ Bypassed
] [E Gen AGO11 Alarm I

7@123455

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.

AgiCtrl (TKOT1 Agi Ctrl EM) - Interlock Bank 0

TEOT1_EM_AgiCtrl_Intlk 0 - TKO11_EM_.
T (®)
) I5<] Gen AGO11 Alarm |

e

? ﬁ 1 2 3 4 5 6 7

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_NBIntlkOK 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 assaciated alarms tag — listed as "AsctdDeviceAlarm'
in the image below — and pin the objects the Inp_DvcAlms input as follows.

AsciDevice Alarm ’ ¢ L
u v
Bus{26]
THO1_EW_AgCtr PAR
TKO1_Bd_AgCtrd_RPT
raP_Opr_Prompt

Sys0bj System
TKO11_EM_AgiCir]_Prompt
Out_Rdy
TRO11_EM_AgiCtrl_Prompts
TKO11_EM_AgiCtd_RespData
Bus[160].08

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 Owner MName Type Input Expression Limit
| ® | [1k011 eM Agictn | AIm_Dveaims TRIP | TKO11_EM_AgiCtrlSts_DvcAlms =1
W [TKOT1_EM_AgiCtr | Alm_intlkTrip TRIP___ [TKOT1_EM_AgiCtriSts_IntikTrip =1
C] [TK011_EM_AgiCtd  [AIm_RptData TRIP TKO11_EM_AgiCtriSts_RptData =1
(] [TK011_EM_AgiCtrl_Ex | Alm_Alarm TRIP TKO11_EM_AgiCtr|_ExtcldAlm_00.5ts =1
+| [TKO11_EM_AgiCtrl_Pr | Alm_AlertTimeQut | TRIP TKO011_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.

[ TKO11_EM_AQICEN - TXDY1_EM_AQWCHt (X011 Agi CrtEby I _—r"‘
r? = e — G

[ se Legacy Ownership

[ his abject has an operator prompt
[+ S Serg

Running State Setting [

Complete State Setting s

it ek b 7| A = lElcleom s =ZEHED®

prome Shows that the EM is in Idle State 0 Shows that the EM is in a non-Idle State
during a device alarm during a device alarm
(MzZEEEE )
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 unique 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.
TKe11_EM_AgiCtrl Prompt.Inp_Req := 1;

AscidDevice Alarm

=,

°

Bus{26]
TKO11_EM_AgICtrl PAR
TKO11_BEM_AgiCtrl_RPT

System

raP_Opr_Prorrpt
TKO11_EM_AgiCtrl_Prompt
TKO11_EM_AgiCtr_Prompis
TKD11_EM_AgiCtri_RespData
Bus[160).0b)

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.

Ready

=
Current State Summary
State 4
Current Stap
'1 Y 0 :_0l
a C5_raR_Ope_EWGan
E State 4
Command I  Command 6
Command 5 C i3 € §2 G 3 o
7 2o BO® -

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.
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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.

EM - Equipment Module - Equipment Module

/‘-ﬁ Ready
0 Current State Summary

State 1 EM Template Summary Message 3

Curr

1] EM Template Step1 Message | |)_o|

& Navigation to step transition object |

Command 7 Command 6

« € d3 Cc d2 Command 0
'? 4 Maintenance i @ @} ®} e

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.

-

1 1
Inp_Perm00 Sts_PermOK 4 EM_TranDk_1
e z i o] D~ =

inp_Perm0d1 Sis_NBPermOK [

0
FT_10809.58_Ctrlo
> f

Inp_Perm02 Sts_BypActve |
M AH_ M _am e

inp_Perm03 Sis_Perm

Inp_Permi4

Inp_Permis

Inp_Permié

Inp_Permi7

np_BypActive

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.

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

3. The EM instruction 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... %
’ EI:MTemplate Step1 Message IpMaintenance ]-'.Bl
Manual Step - —¥

0] QL0 E A

T E

A g
’

Force State

Interlocks and Permissives

? Bypass Enabled No (e 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.
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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_StateCompleteRgst 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

i &

Current Step
2 EM Template Step1 Message

-l%—‘ Manual Step

X
g Equipment Module - Equipment Module

Force State

0K | | Cancel I
—
Force State
Interlocks and Permissives
{) Bypass Enabled No (. ves ®3~ ®3

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_ldleState,

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 - Equipment Module - Equipment Module

ke]=11

Idle State Setting

Running State Setting

Complete State Setting

0 &R -

Restart State Setting

Mumber of Parameters 4

D Enable Parameter Command Buttons

Mumber of Reports 4
D Enable Report Command Buttons

Parameter Report
Configuration ~ Configuration

(RIAEEEE D

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 1L Template EM 4 1L Template EM
7 Parameters and Local Tags <7 Parameters and Local Tags
@ Dispatch B MainRoutine
Devices Devices
ExtddAlarms R Oy Dispatch
Interlocks ExtddAlarms
Parameters Interlocks
) Parameters
Permissives e
Permissives
Reports Reports
23 STO0_STATE 0 2 STOO_STATE_O
&3 STO1_STATE 1 2. STO1_STATE 1
&3 STO2_STATE 2 & ST02_STATE_2
3 STO3_STATE_3 25 STO3_STATE 3
&2 STO4_STATE 4 23 STO4_STATE 4
33 STO5_STATE 5 23 STO5_STATE S5
2 ST06_STATE 6 2+ STO6_STATE 6
2 STO7_STATE_7 &% 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.

Dispatch: Contains the raP_Op_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.

188

O fuGan
terkras

B  p J e

e Pemmshe Bypicive

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.

Reports (optional): Reports the mapping routine. See Parameters (optional) routine for more
information. The RptObj must be set to use the local parameter tag titied ‘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.
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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 (LITO01) Ctrl Hi Limit is set to the initial value of an EM
parameter and valve XV011 is commanded open. When valve XV011is confirmed open, pump PPQTI

is commanded to run.

z

Acticn_0650
¥/ Set step number, hold index and step descriptiom
EM.PSet_Step := @658;

EM.PSet_HoldIndx := ©609;

EM.PSet_StepDesc := 18;

Step_ (850

f/ Capture Parameters
EM.PCmd_ParCapture := 1;
LITe@1.Cfg_CtrlHiLim := EM_PAR_@@.Val_Initial _R;

Tran_0850

EM.Sts_ParCapture and (LIT@@1.Cfg CtrlHiLim = EM_PAR_88.Val Initial_R)

N Acticn_0660

Step 0860 // Set step number, hold index and step descriptiom

EM.PSet_Step := @660;

EM.PSet_HoldIndx := @60Q;

EM.PSet_StepDesc = 30;

// Open Valve

WVel1l.PCmd_Pos2 i= 1;
Tran_0BE0

AVal1l.5ts_Pos2

N Action 0670
Step 870 y/ Set step number, hold index and step descriptiom
o~ EM.PSet_Step := 0678

EM.PSet_HoldIndx := ©660;

EM.PSet_StepDesc := 33;

{f Start Motor Forward

PPE11.PCmd_Startl := 1;

Tran_0870

PP@11.5ts_Runningl

M Arkimen n200

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

corresponding State routine.

e
S

(e

[
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62

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.

[e—eyrprr——

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.

| emie. sy~
s - n 0 —

1) Rancy Py

Step Descriptions: HMI 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
8 = :
0 = Current State
p State 0 IEM Template Summary Message 3 I
CurrentSten,
'"ﬂl'_' I)EM Template Stepl Messagel |)_o|
C d7 d 6
C d3 |G d4 C d3 |C d2| |C d1
7 8ommm BO® -

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.

i

B

Graphics
[ Displays

o[ Global Objects
- #% Symbol Factory

H [ Libraries

H-El Images

- [#] Parameters
..~ Legacy Recipes

542 Local Messages |

£

B SystemSumma
A Trend Templates
- B2 Trend Snapshots

ul

1B TrendPro Templates
B2 XY Plot Templates

B SystemMaterialMames
[ SystemStepDescriptions

I Esyslemstepns{ﬁpﬁons - /LCS_SAMPLE/HMI (Local Messages) -
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Trigger Value Message
i g1 [*5:0 {#35ystem.Enum.Step_Desc[1]. @Description} =/
2 |2 /*5:0 {#3System.Enum.Step_Desc[7]. @Description}*/
3 |3 [75:0 {#35ystem.Enum.Step_Desc[3]. @Description} =/
4 |4 /*5:0 {#35System.Enum.Step_Desc[4]. @Description}*/
5 |5 [*5:0 {#35ystem.Enum.Step_Desc[5]. @Description} =/
5 |6 /*5:0 {#35ystem.Enum.Step_Desc[6]. @Description}*/
7 |7 [*5:0 {#35ystem.Enum.Step_Desc[7], @Description} =/
8 |8 1*5:0 {#3System.Enum.Step_Desc[8]. @Description}*/
9 19 [75:0 {#35ystem.Enum.Step_Desc[9], @Description} =/
10 |10 /*5:0 {#35ystem.Enum.Step_Desc[10]. @Description} *f
11 J11 [*5:0 {#35ystem.Enum.Step_Desc[11]. @Description} =/
12 |12 /*5:0 {#35ystem.Enum.Step_Desc[17]. @Description} *f
13 |13 [*5:0 {#35ystem.Enum.Step_Desc[13]. @Description} =/
14 |14 /*5:0 {#35ystem.Enum.Step_Desc[14]. @Description} *f
15 |15 [*5:0 {#35ystem.Enum.Step_Desc[15]. @Description} =/
16 |16 /*5:0 {#35ystem.Enum.Step_Desc[16]. @Description} *f
717 [*5:0 {#35ystem.Enum.Step_Desc[17]. @Description} =/
18 |18 /*5:0 {#35ystem.Enum.Step_Desc[13]. @Description} *f
19 |19 [*5:0 {#35ystem.Enum.Step_Desc[19]. @Description} =/
20 |20 /*5:0 {#35ystem.Enum.Step_Desc[20]. @Description} *f
121 [*5:0 {#35ystem.Enum.Step_Desc[21], @Description} =/
22 |22 /*5:0 {#35ystem.Enum.Step_Desc[27]. @Description} *f
23 |23 [*5:0 {#35ystem.Enum.Step_Desc[23]. @Description} =/
24 |24 /*5:0 {#35ystem.Enum.Step_Desc[24]. @Description} *f
25 |25 [*5:0 {#35ystem.Enum.Step_Desc[25]. @Description} =/
26 |26 /*5:0 {#35ystem.Enum.Step_Desc[26]. @Description} *f
27 |27 [75:0 {#35ystem.Enum.Step_Desc[27]. @Description} =/
28 |28 /*5:0 {#35ystem.Enum.Step_Desc[23]. @Description} *f
a0 In [ T Sy S U SRR T e T}
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Chapter 3 Equipment Modules

The System tag is controller-scoped and can be used for the EMs in the controller.

Scope: | BVsSEQSBC | Show: Ml Tags <[ T system
Name Force Mask « Style DataType  =s|~ Description

Y A {..} Decimal BOOL[512] System Global Structure Step Descriptions
System.Enum.Step_Dest{0] Decimal BOOL Step Description 0
System.Enum.Step_Desi[1] Decimal BOOL Step Description 1
System.Enum.Step_Dest2] Decirmal BOOL Step Description 2
System.Enum.Step_Descl3] Decimal BOOL otem Clobal Structure Step Descriptions
System.Enum.Step_Desc4] Decimal BOOL tem Global Structure Step Descriptions
System.Enum.Step_Desc(5] Decirmal BOOL System Global Structure Step Descriptions

Coarbmrm Emeir Cham P 1 Pl o Cuorbmmn 2halnal Chrrimbuien Chmm Mnrmribinn

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_5teps - /LCS_SAMPLE/HMI (Local Messages)

Trigger Value Message
1 |1 EM Template Step1 Message
2 |2 EM Template Step2 Message
3 I3 EM Template Step3 Message
4 |4 EM Template Step4 Message
5 105 EM Template Step105 Message

'E Template_EM_Summary - /LCS_SAMPLE/HMI [Local Messages)

Trigger Value Message
1 J1 EM Template Summary Message 1
2 |2 EM Template Summary Message 2
3 |3 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-0T1. In TK-011, the liquid is agitated and then dispensed into a holding tank, labeled
TK-012. The system is split into three equipment phases:

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

the tank.
3. TKOTI_EM_TXOut commands objects that transfer the liquid from the mixing tank to the
holding tank.
_wmsq'_:L'Em o
SHUT
< @) s ﬁ T Tkt
PROT1 [ ] 20011 4 252::‘ _K.J“;;:;:I‘TTXO" ®
nﬁ” s =
q};L L) . - TK-012

Equipment Module One - TKOTI_LEM_TXIn

! TK-011
. 00 °
ROETY
Y
o TK-012
] P - L
H r e 7 H ¢ 00

There are two states for TKOT1I_EM_TXIn:
1. SHUT
2. TXIN

State Program the Logic as Follows

1. When commanded into the SHUT state, pump PPOT1 is commanded to stop.

2. When pump PPO11 has stopped, inlet valve XV011is commanded to close.

SHUT 3. If there are any values to report when inlet valve XVO011is 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 LITO0T is 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 XVO11 to open.
5. When inlet valve XV011is open, command pump PPO11 to start.

6. When pump PPOT1 is running, the TXIN state is complete.
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Routine Structure - TKOT1_EM_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.

c ErCp—————— |

Scope, | 1 TROT1_EM_Txy Show: |4 Tagn.
Marme 25l Unage Dt Type
¥ Action 0610 Local SFC_ACTION
& Action D630 Lecal SFC_ACTION
::;' :"’"‘“'“ # Actian 0630 Local SFC_ACTION
_Permissives
A_ExtddAlsems » Action 0820 Lecal SEC_ACTION
OS5 _AlsrmaSuppeens ¥ Action 0650 Local SFC_ACTION
B o Dapatch # Action 0660 Local SFC_ACTION
BOY_Parameterhapping =
» Action D670 Lecal SFC_ACTR
B02_TramstionMapging ks s
B4 PeponMapping * Action 0559 Lextal SFC_ACTION
ROS_StateCall » AscrdDevicealpem Lezal LINT
B0 StateModel » B Locsl raP_Opr_EMGen
BOT StateReadyMap
2, S0 5T » EM_Extddiim 00 Local raP_Opr_ExtddAlm
£ 5T01_TIN » EM_inek 0 Local PINTERLOCK.
o (B3 Show (1000 ma) & EM_inek | Local PNTERLOCK
L SlowProguam
: r :IH(M::‘I e Sk »EM_Intl 2 Lecal PINTERLOCK
+ 1D Tyt (R » EMLintie 3 Lecal PLINTERLOCE,
b b SystemProgeem ¥ EMIntlic 4 Local PINTERLOCK
i Linechaciges P M ines S Local P_INTERLOCK
B Metion Groups
Gl A » EM_intk 6 Local PINTERLOCK
i Wanages
£ Alsems * EMIntl 7 Lecal PLINTERLOCK
L1 Alarm Definiticns M Inkm Banktes Legal PUIMTERLOCK, BANE_STATUS
4 Assets
I ¥ EMPAR Local raP_UDT_Dpr Parfigt Intfc
4 3 Dota Types » EMPAR OO Local raP_Tec_Pachipt
B i User-Defined EM_PAR_ROD Local REAL
B 15 Swrings » EM Perm Lescal P_PERMISSIVE
g -0
: —":“I:“:“'“"'d » EM_Prompt Local 1af_ Opr_ Prompt
& Predetin
P 15 Medule-Defined » EM_Prompts Lecal raP_UDT_Opa_PromeaCigl3d]
Trends ¥ M RespData Local raP _UDT_Opr Promgthesp
by Legical Meodel » EMEET Lecal FAP_UDT_Oget Packpn Intfc
110 Configuration
« 9 756 Bachglang, 1756-AT0 » EM_STOOCMPLT Lecal SFC_STOR
B2 (6] 1755-LESER ViSEOLSAC & EMLSTOLCMPLT Lecal SFC S0P
o 7] 175 ERATR ENeti 500 > Sep 0300 Loeal SFC_STER
4 Bhemet ¥ Step 0M1D Local src_sTIp
15 1756-ENTR ENeti0)_502
4 P TS ENATR D435 R01_R0 » St 030 Local SFC_STEP
4 B 175 Backplane 1756417 & Samp 0330 Local SFC_STER.
P& [0 1756-ENATR B4g RN » Sep 0380 Lecal SFC_STEP
B (0] 7S6-1F 68 B459 ROT
§ 12]1756-0Fum B At » Step 0350 Lecal SFC_STEP
e P Step 059 Local SFC_STEP
P S 000 Local SFC_STEP

Toe Cantroies Organizer I © o\ Momior Tags BT T
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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 SFR 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.

U T B Sttt
m —fp e o=

N Action_0300
// Set step number and step description
EM.PSet_Step := 0368;
EM.PSet_StepDesc := 1;

Step_0300

// Initialize

Tran_0300

Step_0599

Tran_0350
Not EM.Sts_ChildrenGood

N Action_0599

Set step number and step description

1 EM.PSet_Step := @599;
EM.PSet_StepDesc := 6;
N Action_0310
Step_0310 / Set step number and step description
EM.PSet_Step := @318;
EM.PSet_StepDesc := 60;
/s shuT Tran_0599
ak
=5
Tran_0310

s |

EM_ST00_CMPLT
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Equipment Module Two - TKOTI_EM_AgiCtrl

L]
e ° > TR0

4 2000 SRR

TK-012

| I.FIQI =
Is

3 II.

e
g M00

There are two states for TKOTI_EM_AgiCtrl: SHUT or AGITATE.

State

Program the Logic as Follows

SHUT

1. When commanded into the SHUT state, command agitator AGO11 to stop.

2. When agitator AGO11 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 LITOT1 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 AGO11 is commanded to start with a speed set by the EM parameters, via programming.

7. When agitator AGOT1 runs forward, the EM resumes monitoring the state of the agitator.

8. If the level indicator LITO11 is lower than the value set by the EM parameters, agitator AGO11 runs forward.

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

10.Command the agitator AGO11 to stop.

T1.0nce 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_EM_TXOut

@ SR TK-011
sl 0
- . ¢ nw

anan

There are two states for TKOTI_EM_TXOut:

1.

SHUT

2. TXOUT

State

Program the Logic as Follows

SHUT

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.

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.

TX0UT

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 LITO02 to the
high limit.

3. When the parameter values are captured and the level indicator LIT002 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 ISA-88
State "anagement 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

Einary DaNT Tk EM_TXIn (TK
EMXCmd 0 Decimal BOOL SHUT
EMXCmd.1 Decimal BOOL TN
4 EM.Ses Binary DiNT ¥
EM.St=00 Decimal EOOL SHUT
EM.5ts.] Decimal BOOL TN
| X
| THOT1_EM_AgICEr! - TED11_EM_AgiCtrl (TKO11 Agi Ctrl EM)

@ Ready
Current Stabe Summary
p SHUT

Curent Step

..J\’_. 599 Stopped

AGITATE

D7 & opern EHEBOO®
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Additional Configuration

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_Opc_EMGen

TKD11_EM_AgiCtd 1

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

MOV
Source 2¥0000_0000_0000_0000_0000_0000_0000_0010

Dest TKO11_EM_AgiCtrlinp_St
2#0000_0000_0000_0000_0000_0000_0000_00104

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_ST00_SHUT

AGITATE
TKO11_EM_AgiCtrl.Sts.1 JSR
Routine Name TKO011_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.

[ TKO11_EM_AgiCtrl - TKO11_EM_AgiCtrl (TKO11 Agi Ctrl EM) &

@ Ready
Current State Summary

AGITATE

Current Step

4‘—' 660 Monitoring

A

SHUT

? | & opersr SEEROO®

If Inp_RdyOk.0 is set to 1, you can transition it to state O (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 black. 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 associate 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 0 in 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 assaciate 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
+ 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.
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14

Agitator Start Level
| raP_Tec_ParRpt
| raP Tec ParRpt EM PAR 00
0

PSet | 0
PSet R PAR_ROD
PSet 5 0

St "eObiTvpe 2@
Wal_lnitial_E () 4u
Wal_Initial_| () 4=
Wal_Initial R 0.0 4=
Val_Initial_S 0
Val_PariD 14m

\al RptiD ) 4u
Paroby EM_PAR
RptObj 0

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

4 General
Name TKO01_EP_AgiCtrl_PAR_035
Description Agitation Time
Usage <controller>
Type Base
Alias For
Base Tag
Data Type raP_Tec_ParRpt
Scope _172.18_1_118_56_C5_LOPQ..
External Access Read/Write
Style
Constant No
Required
Visible
Alarms 0

4 Data
Value {e
Area Areall

I En;ineer'lnq Unit sec ]
Instruction raP _Tec ParRpt
Label Agitation Time I
* Library TaP-5_10

URL n/a
Force Mask

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.

«  If the parameter is real, Cfg_Max_R and Cfg_Min_R will determine the maximum and

minimum values.

P Tec Paitgn Praperses - TKADI EP AT a2 10 Fung 1)

Famesen 1y
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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 25.00 20.00 20.00

Reports

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
« 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.

Exit Status
raP_Tec_ParRpt
raP Tec ParRpt EM RPT 01 | .. —

PSet E RPT_EO1
PSet | 0
PSet R 0
PSet 5 0
Sts_eObjType 44m
“al_Initial_E A4
“al_Initial_I 04
“al_Initial_R 0.0 4=
Val_Initial_S 0
Val_PariD (4=
w3l Botin Zdm
ParObj 0
RptObj EM_RPT
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Set label and engineering units in the extended tag properties of each parameter.

Properties * 0
[om oy | A 4 :Exttrded Properties.. 2
4 General
Name TK0O1_EP_AgiCtrl_RPT_00
Description Agitation Time Remaining
Usage <controller>
Type Base
Allias For
Base Tag
Data Type
Scope

External Access Read/ Write
Style

Constant No

Alarms 0

4 Data
Value
Area Areall

' Engineering Unit sec I

In: ion raP Tec P
Label Agitation Time Remaining
Library raP-5_10
URL n/a
Force Mask

b Produced Connection
P 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 report data type.

« Ifthe report is an integer, Cfg_Max and Cfg_Min will determine the maximum and minimum
values.

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

3P _Tec Paript Properties - TR0 EP_AgiCirl RPT_00 (Rung 2)

Va [Hame [Peument Vet

.

o
{
i

o ngtuction Defts

o] | o | [ e

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@l 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 an instance of a raP_Opr_ExtddAIm 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
Mes=zage Here

raP_Opr_ExtddAlm
I raP_Opr_ExtddAim EN_ExtddAlm_00 I
Meset EW.Out_Ext

(L]
PCmd_Reszetéckall EM.Out ExtddAlmsResetAckAll
(4=
Out_ExtddAlmDsphy EM.Inp_ExtddAImsDsply.0
(4
Used EM.Inp_ExtddAlmsUsed.0
14
Alm EM.Inp_ExtddAImsAlm.0
(4=
Acked EM.Inp_ExtddAImsAcked.0
14
Disabled EM.Inp_ExtddAlmsDisabled.0
(L]
Shelved EM.Inp_ExtddAlmsShebved.0
(4=
Suppressed EM.Inp_ExtddAlmsSuppressed.0
(4
AlarmFault EM.Inp_ExtddAlmsAlarmFault.0
(4=
Ste_Alminh EM.Inp_ExtddAlm=Alminh.0
(4
Sts RdyReset EM.Inp_ExtddAlmsRdyReset.0
(4
Inp_ExtddAlmeMotify EM.Inp_ExtddAImseNotify
Inp_ExtddAlmDsphy 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 assaciated extended alarm
tag.

4, Enable the extended alarm tag for the EM/EP in the Alarm Manager.

5. 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 TP g Leonam s me

I T Gl
i P Segerergtonm] ]

i s . e I T
= . e £ Tt % Blwingean]| i IS temamcngtiam ]
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7. 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

KDO1_EP_AgiCtri

[
o) =)

oV » LOPO_Area Neme:  TKOO1_EP_AgiCtil
.v Parent Objects Area name for security: Areall
o » TKO01_EP_TXIn Propsgats the following status Information 1o tie parent node:
v I » TI‘(UO‘I_EP_AQ\CWI ] Child []bject | e I‘E In alarm status (maximum sevenity indicated) ]
CG; haad m @ The device or child device is not ready
v LIT001 | Backnouiesgs
: I (] A maintenance bypass is actve
TK001_EP_AgiCtr One or more alarms are
o » TKO01_EP_TXOut [ enabled [ A prompt is active
uTK001_Prompt [ disabled [¥] A device can be group started
b » uCV001_3_GC not suppressed [Z] A device can be group stopped
o » uTKO11 | [ suppressed
E shetved

(WzE )

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.

1 LOPO_Area

Area Model

1 uTKO01
Unit Model

P Ti001_EP_AgiCin
— TK-001
Lot v
A 20.00
AGDO1
0.00
<

Closed Stopped
S O3

Stopped X002 PPO02
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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

o Enter text data

Ve N The raP_Opr_Prompt Add-On Instruction does not use command sources.

‘\_/. « The raP_Opr_Prompt Instruction has no Virtualization capability.

You can only configure the Ge_Prempt 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.

X
P_Prompt - Operator Prompt
MNormal
Prompt Active

Selected Prompt
Operator Prompt

O

?

These are the associated logic Instructions.

Bypéctive

2P_Opr_Prompt
THOO1_EP_AgiCil_Preempt

THOO1_EP_AgCH| Prompls

5 TKOOI_EP Agitr]_RespDats

Bus[157].06) Val_Huoldindx

THOO1_EP_AgICir|_PHS
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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

exceplion (sec)

Time for user to respond to prompt before

low prompt selection from the control below (uncheck
: s box if an input is prowiding the prompt selection)

pt fan quration *

b

l—

| Initiahze

i:)

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.

A Oprafoe Pongt - Prompl Saieib=sn
[ ieshakre
[~V Erte Truck Plate

i| : ':-Iruu Dlata Pect Found
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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 % I
|'.1F‘_ ::I'-"_F"I':'rL-:
General
i P_Promgrs) ]
Description:
4
roe HMI_Prompt_Oper_Mame_Entry
Usage [ RP_OPERATOR
: Loeal Tag 5
Type: Base | Commection._.. s
Configuration Data
e Values for numeric
desplay felds
Deta Type: | [aP_UDT_Opr_PrometCfalS] | o
Seurce TruckData ReportediVeight

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.

A Prompt Contiguiation: Fromgpt the user x
Marual Prompl Label
[P‘:cmp! Eh@ user I

Prompl Message Texl
[F-"ﬂp-ond 16

R ]
| Values |

Display Values
Engineering  Decimal Display Value Source Scale Varity

Label Lnkts Places A Input Entered ‘alue Value  Roquired
O
2 Dispiny e ] [poes ] 0O @ T
O
Zh’lnﬁ'lhl: | [ncthimg | m O @ m I:‘ z

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.

[ Prompt Configuntioe: Opeeator Frompt x
Manual Prompt Label

|Opsvator Prompt |

Prompt Message Texd

[Confiern Transser Quantity ]

VR st s
| Values

Display Values

Enginearing  Decimal Display Value Source Scale Werily
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Chapter 4 Additional Configuration

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

proceed.

[ Operator Prompt - Prompt

Confirm Transfer Quantity

Parameter Values

Transfer Gty

236 K

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(d]

b P_Prompts[4].Cfg_Message

b P_Prompts|4].Cfg Label

¥ P_Prompts[4].Cfg_InpValLabel
b P_Prompts|4].Cfg_DispVallabel
b P_Prompts[4].Cfg_Selectlabel
b P_Prompts[4].Cfg_Resplabel
b P_Prompts]4].Cfg_DespValEl

b P_Prompts[4].Cfg_InpValEU

=)
‘Confiem Transfer Qu...
‘Operator Prompt’

1aP_UDT_Opr_PromptClg
STRING

STRING_20
STRING_20(4]
STRING_20{4)
STRING_20(4]
STRING_20(4]
STRING_84)
STRING_844)

P_Prompts{4].Cfg_DispVall0]
P_Prompts{4].Cfg_DispVal1]
P_Prompts{4].Cfg_DispVall2]

o o DispMalizl

o o o o o o

REAL
REAL
REAL

REAL

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.

Manual Prompt Label
|Operatur Prompt |

Prompt Message Text

Prompt Configuration: Operator Prompt

|Enter Transfer Quantity Setpoint

Input
Values

Maximum

Input

Default Uses
Required  Min Max

Lol [ o[ oo

Input Values
Engineering  Decimal Minimum
Label Places Value
I ITransfer Qty SP I IKg |
L]
O
O
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The operator prompt value defines what input value is needed to acknowledge the prompt and
proceed.

B Operator Prompt - Prompt

Enter Transfer Quantity SetPoint

a——

(Transfer Qty SP

o\/

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

object.
4 P_Prompt_Resp Local B L} (-] P UDT_Opr_PromptResp

4 P_Prompt_Resp.Selection O = (5] STRING 20
# P_Prompt_Resp.Selection LEN O L Decimal DINT
b P_Prompt_Resp Selection DATA O = {} ASCH SINTI20)

= s T =" A

B P_Prompt_Resp Numesicinput[0] O ] 25,36 (] STRING_16
¥ P_Prompt_Resp.Numericinput{1] O 3 (=) STRING_16
¥ P_Prompt_Resp.Numericinput]2] ] () STRING_16
& P Prom  Numasicinput]3 | () STRING 16

» P Promet Reso,Charinput [l 1.1 [ STRNG 40idl
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Selection Tab

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

B Prempt Configuration: Operator Prompt
Marsual Promge Label
!Dp-eu!ur Prompt ]

Promgt Message Texd

[Setect Destration TanH

SRR NS s i

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 Tank3

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

(s = = . 1} raP_UDT_Opr_PromptResp
[I 4 P_Prompt_Resp Selection | o Tank-1" ] {4 STRING_20
v T L Decimal DINT
b P_Prompt_Resp.Selection.DATA ] { {..} ASCH SINT[20)
b P_Prompt_Resp.Mumericlnput O fd Ll STRING_164)
b P_Promgpt_Resp.Charinput ] (] [ STRING_4044]
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Responses Tab

Configure required responses on the Responses tab.

R Prompt Cordigunation: Operator Prompt
Manual Prampt Label

[Operator Promgpt |
Promgt Message Text

[Enter batch Details

B [operator Hame
[BatenCode |

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 m} ] 1-) raP_UDT_Ope_PromptResp

4 P_Prompt_RespSelection [m} = =} STRENG_20
B P_Prempt_Resp SelectionLEN ] ] Deirial DINT
b P_Prompt_Resp. Selection DATA o 1=} -} AsCH SN0

4 P_Prompt_Resp Numericinput O (] f-} STRING_16{4)
P P_Prompt_RespNumercinputi] m] = [} STRING_16
b P_Promept_Resp Numericinput{1] o {- STRING_ 16
b P_Prompt_Resp Numericinpat]2) a {- STRING_16
b P_Prompt_Resp.Numericinput{3] [m] [} STRING_16

4 P_Prompt_Resp.Charinpat 1 O fl () STRING_2004]
b P_Prompt_Resp.Charinpus]d] B ‘Operator A (] STRING_40
¥ P_Prompt_Resp.Charingut{1] o Test Batch’ {-} STRING_ 40
b P_Promgpt_Resp.Charnput]2] (m] - L} STRING_40
P Prooont Resp (] (=] L) STRENG 40
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Notes:
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