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Important User Information

Solid state equipment has operational characteristics differing from those of
electromechanical equipment. Safety Guidelines for the Application,
Installation and Maintenance of Solid State Controls (Publication SGI-1.1
available from your local Rockwell Automation sales office or online at
http://www.ab.com/manuals/gi) describes some important differences
between solid state equipment and hard-wired electromechanical devices.
Because of this difference, and also because of the wide variety of uses for
solid state equipment, all persons responsible for applying this equipment
must satisfy themselves that each intended application of this equipment is
acceptable.

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

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

No patent liability is assumed by Rockwell Automation, Inc. with respect to
use of information, circuits, equipment, or software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without
written permission of Rockwell Automation, Inc. is prohibited.

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

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

IMPORTANT Iden.tifie.s information that i§ critical for successful
application and understanding of the product.

Identifies information about practices or circumstances
that can lead to personal injury or death, property
damage, or economic loss. Attentions help you:

ATTENTION

¢ identify a hazard
e avoid a hazard
e recognize the consequence

AT VILL] Labels may be located on or inside the equipment (e.g.,
drive or motor) to alert people that dangerous voltage may
be present.

BURN HAZARD Labels may be located on or inside the equipment (e.g.,
drive or motor) to alert people that surfaces may be
dangerous temperatures.

o e |l




Preface

When to Use This Manual

You are
here

C

The manual is one of various Logix5000 manuals.

To:

See:

get started with a Logix5000 controller

Logix5000 Controllers Quick Start, publication 1756-QS001

program a Logix5000 controller—detailed and
comprehensive information

Logix5000 Controllers Common Procedures, publication
1756-PM001

e Uuse equipment phases
e set up a state model for your equipment

e program in a way that is similar to S88 and
PackML models

PhaseManager User Manual, publication LOGIX-UMO01

program a specific Logix5000 programming
instruction

o [ogix5000 Controllers General Instructions Reference
Manual, publication 1756-RM003

o [ogix5000 Controllers Process and Drives Instructions
Reference Manual, publication 1756-RM006

o [ogix5000 Controllers Motion Instructions Reference
Manual, publication 1756-RM007

import or export a Logix5000 project or tags from or
to a text file

Logix5000 Controllers Import/Export Reference Manual,
publication 1756-RM084

convert a PLC-5 or SLC 500 applicationto a
Logix5000 project

Logix5550 Controller Converting PLC-5 or SLC 500 Logic to
Logix5550 Logic Reference Manual, publication 1756-6.8.5

use a specific Logix5000 controller

o CompactlLogix Controllers User Manual,
publication1769-UMO007

o Controllogix System User Manual, publication
1756-UM001

o Drivelogix System 5720 User Manual, publication
20D-UM002

o Drivelogix5730 Controller for PowerFlex 7008 Drives
with Phase Il Control User Manual, publication
20D-UMO003

o FlexLogix Controllers User Manual,
publication1794-UMO001

o Softlogix5800 System User Manual, publication
1789-UM002

control devices over an EtherNet/IP network

EtherNet/IP Modules in Logix5000 Control Systems User
Manual, publication ENET-UMO001

control devices over an ControlNet™ network

ControlNet Modules in Logix5000 Control Systems User Manual,
publication CNET-UMOO1

control devices over an DeviceNet™ network

DeviceNet Modules in Logix5000 Control Systems User Manual,
publication DNET-UM004
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Preface 2

Purpose of This Manual This manual shows you how to set up and program a Logix5000™
controller to use equipment phases. It gives you guidance and
examples to:

e lay-out your code in sections that include equipment phases
e set up a state model for your equipment
e program your equipment to run by the state model

e use equipment phase instructions to transition to a different
state, handle faults, set up break points, etc.

A Logix5000 controller is any of the following:

e 1756 ControlLogix® controllers

1769 CompactLogix™ controllers

1789 SoftLogix5800™ controllers

1794 FlexLogix™ controllers

20D PoweFlex®700S with DriveLogix™ controllers

Who Should Use this This manual is for those who program or maintain industrial
automation systems.
Manual Y
To use this manual, you must already have experience with:
e programmable controllers
e industrial automation systems
e personal computers
How to Use this Manual As you use this manual, you will see some terms that are formatted
differently from the rest of the text:
Text that is: Identifies: For example: Means:
Italic the actual name of an item that you  Right-click User-Defined ... Right-click on the item that is named
See on your screen or in an example User-Defined.
courier information that you must supply Right-click You must identify the specific program in
based on your application (a name of program ... your application. Typically, it is a name or
variable) variable that you have defined.
enclosed in brackets a keyboard key Press [Enter]. Press the Enter key.
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Chapter 1

Introduction

What is PhaseManager? PhaseManager™ lets you add equipment phases to your controller. An
equipment phase makes it easier to write, use, and manage the code
for your machine or equipment.

o | Diata Type |

A PHASE tag gives you the status of an equipment phase.
[21 Controller [Nome
2 — Add W,
L A Controller Tags '/ ater

+-Add water.State

=

I: Tasks J Add water. Bunning
|
_

L [g_ MainTask

Add water Holding
Add w'ater Restarting

PHASE
DINT
BOOL
BOOL
BOOL

— IH Add_Water_Phase

An equipment phase directs 1 activity of your equipment.
A state model divides the activity into a set of states that have specific transitions.

states, handle faults, etc.

PSC POVR PCLF
PCMD  PFL PXRQ

— E Mix_Phase Running State Routine
— @ Drain_Phase How to add
water
— @ Space_Parts_Phase
— IZ;J MainProgram - - - —
Equipment phase instructions control the transitions between

PRNP
PPD

PATT
PDET

— Cﬂ: My_Equipment_Program

Conveyor

Other code does the specific actions of your equipment
Water Feed

Enable Axes
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1-2 Introduction

Here’s some PhaseManager terms:

Term Description

equipment phase An equipment phase is similar to a program:
¢ You run the equipment phase in a task.
¢ You give the equipment phase a set of routines and tags.

An equipment phase is different from a program in these ways:
¢ The equipment phase uses a state model.
¢ Use an equipment phase to do 1 activity of your equipment.

state model A state model divides the operating cycle of your equipment into a set of states. Each state
is an instant in the operation of the equipment. It's the actions or conditions of the
equipment at a given time.

The state model of an equipment phase is similar to these state models:

e U.S. standard ISA S88.01-1995 and its IEC equivalent IEC 61512-1-1998, commonly
referred to as S88

o PackML, which was previously under the supervision of OMAC but is now a working
group within ISA

state machine The controller has an embedded state machine for the equipment phase. This makes it a lot
easier to use the state model. The state machine:

e calls the main routine (state routine) for an acting state
¢ manages the transitions between states with minimal coding

You code the transition conditions. When the conditions are true, the state machine
transitions the equipment to the next required state.

¢ makes sure that the equipment goes from state to state along an allowable path

For example, if the equipment is in the Complete or Stopped state, the equipment
phase makes sure that it goes only to the Resetting state. This simplifies the
amount of interlocking that you have to do.

equipment phase instructions  Specific instructions that you use to control an equipment phase. See Appendix A.

PHASE tag When you add an equipment phase, RSLogix 5000 software makes a tag for the equipment
phase. The tag uses the PHASE data type. Use the tag to:

e see which state the equipment phase is in
e hold a failure code for the equipment phase
e hold an index for your steps
e hold the unitID
e see the status of an external request to RSBizWare Batch software
o see if RSBizWare Batch software has new parameters for the equipment phase
e set up producing and standby states
See Appendix B for more information about the PHASE data type.
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Introduction 1-3

How does PhaseManager PhaseManager helps you write the code for your equipment in a

help me? structured way. This results in the same behavior for all the equipment
elp me: across a plant.

Specifically, PhaseManager helps you with questions such as:
Question Answer

How can | get the highest performance possible
from my equipment?

You have to measure equipment performance to improve it. The state model gives you a
way to measure the status of your equipment. With that data, you'll be able to calculate
the efficiency and performance measures that you want.

If you use PhaseManager across your plant, you have consistent data from equipment to
equipment.

How can | cut the cost of integrating my
equipment into the plant?

Clear structure and consistent tags make it a lot easier to plug the equipment into your
plant and set up communication right away. Equipment up and down that line share
data using the same tag names. And all equipment communicates with higher-level
systems in the same way.

How can | make it easier to maintain the code?

A state model helps you lay out the general functions of your equipment. We found that
the best programmers use a state model as the heart of their code. A state model serves
as a map for the code. With a clear structure, you'll know just where to look for the
piece of code that you want.

How can | give my operators a clean, intuitive
HMI?

A state model lets you make all your equipment behave the same. Your HMIs can then
show consistent equipment conditions across the plant. When an HMI says that the
equipment is idle, running, or holding, your operators will know exactly what that
means.
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What is a state model?

A state model divides the operating cycle of your equipment into a
series of states. Each state is an instant in the operation of the
equipment. It's the actions or conditions of the equipment at a given
time.

In a state model, you define what your equipment does under
different conditions, such as run, hold, stop, etc. You don’t need to
use all the states for your equipment. Use only the states that you
want.

There are 2 types of states:

Type of state Description

Acting Does something or several things for a certain time or until
certain conditions are met. An acting state runs one time or
repeatedly.

Waiting Shows that certain conditions are met and the equipment is

waiting for the signal to go to the next state.

PhaseManager uses the following states:

Start

Resetting

AA

Your equipment can go from any
state in the box to the stopping or
aborting state.

Hold

Hold
Restart
Restarting )| eg———

Acting

Reset

Reset

Abort Acting states represent the
things your equipment does at

a given time.

Waiting

Waiting states represent the

Publication LOGIX-UMOO1TA-EN-P - May 2005

condition of your equipment
when it is in-between acting
states.
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How do | apply a state
model to my equipment?

The use of a state model may sound like a big change for
programmers. But it's simply a different way to look at the same
control problem.

With a state model, you define the behavior of your equipment and
put it into a brief functional specification. In this way you show what
happens and when it happens.

For this State: Ask:

Stopped What happens when you turn on power?

Resetting How does the equipment get ready to run?

Idle How do you tell that the equipment is ready to run?

Running What does the equipment do to make product?

Holding How does the equipment temporarily stop making product without
making scrap?

Held How do you tell if the equipment is safely holding?

Restarting How does the equipment resume production after holding?

Complete How do you tell when the equipment is done with what it had to do?

Stopping What happens during an normal shutdown?

Aborting How does the equipment shutdown if a fault or failure happens?

Aborted How do you tell if the equipment is safely shutdown?
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1-6 Introduction

How does my equipment The arrows in the state model show to which states your equipment
change states?

—p» =transition

Command

can go from the state it is in now.

e Each arrow is called a transition.

e A state model lets the equipment make only certain transitions.
This gives the equipment the same behavior as any other
equipment that uses the same model.

PhaseManager uses the following transitions:

Done — No command. Use PSC instruction instead.

Resetting

|
Start

Running

Hold ’ —— Your equipment can go from any
state in the box to the stopping or
aborting state.

Reset

Abort —— Fault (specific use of the abort

command)

Reset

Type of transition

Description

Command A command tells the equipment to start doing something or do something different. For example the
operator pushes the start button to start production and the stop button to shutdown.
PhaseManager uses these commands:
reset stop restart
start hold abort

Done Equipment goes to a waiting state when it's done with what it's doing. You don't give the equipment a
command. Instead, you set up your code to signal when the equipment is done. The waiting state
shows that the equipment is done.

Fault A fault tells you that something out of the ordinary has happened. You set up your code to look for

faults and take action if it finds any. Suppose you want your equipment to shut down as fast as
possible if a certain fault happens. In that case, set up your code look for that fault and give the abort
command if it finds it.
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Introduction 1-7

Can | manually change Yes. RSLogix 5000 software has a window that lets you monitor and
states? command an equipment phase.

State that the equipment phase is in right now

To manually change states:

FEX

% Equipent Phase Monitor, - My_Phase

ner(z]: FSLogix 5000(1)

Start

1. Take ownership of the equipment
phase.

E quipment Phases:
iy Phase

Running

Holding ]—{ Held ]
b

4

Stop FAbort

2. Give a command.

Resetting
A A

b

b o ¥

Pae (Soppen)  (wones )
| |

What is ownership?

EEX

% Equipment Phase Monitor - My Phass

Running

Takes ownership

Holding
I Restarting

Reseting

1=

A A
Stop
h 4 — -

Auto P auss * i
Fause -S(upped -Aborted

I |

— My Code —_—
Can't command —
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1-8 Introduction

What if my equipment
doesn't fit the state model?

Publication LOGIX-UMOO1TA-EN-P - May 2005

Ownership locks out programs or RSBizWare Batch software from
giving commands to an equipment phase.

If this owns the equipment phase Then

RSLogix 5000 software Sequencers can't give commands to the
equipment phase. This includes:

e Internal sequencer — program in the
controller

o External sequencer — RSBizWare
Batch software

Internal sequencer — program in the Other sequencers can't give commands to the
controller equipment phase.

External sequencer — RSBizWare Batch ~ Other sequencers can't give commands to the
software equipment phase.

Exception: Use an Equipment Phase Override Command (POVR)
instruction to give a hold, stop, or abort command regardless of
ownership.

See these instructions:

e Equipment Phase Command (PCMD) instruction on page A-8.

e Equipment Phase Override Command (POVR) instruction on
page A-13.
e Attach to Equipment Phase (PATT) instruction on page A-42.

One common objection to a state model is that it doesn't fit all
equipment. You may hear or think: “My equipment is very complex.
There's a lot of synchronization and many things happen in parallel.”

Keep in mind that a state model looks at your equipment at a very
general level. Different equipment does different things and needs
specific code for everything it does. A state model simply gives you a
higher-level framework for your code:

e The state model defines the general behavior, commands, and
status of the equipment.

® You program the details of the equipment within that
framework.
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How does PhaseManager
compare to other state
models?

The following table compares PhaseManager’s state model to other
common state models:

S88 PackML PhaseManager

ldle Starting =Ready Resetting =ldle

Running =Complete Producing Running =Complete

Pausing =Paused Standby subroutines, breakpoints, or both.
Holding =Held Holding =Held Holding =Held

Restarting none Restarting

Stopping =Stopped Stopping =Stopped Stopping =Stopped

Aborting =Aborted Aborting =Aborted Aborting =Aborted

How do | get started?

To get started with PhaseManager:
1. Install RSLogix 5000 software 15.0 or later.

2. See the rest of this manual.

For this information See
try-out PhaseManager chapter 2
guidelines for programming a PhaseManager project chapter 3
detailed reference of equipment phase instructions appendix A
description of the members of the PHASE data type appendix B

Publication LOGIX-UMOO1TA-EN-P - May 2005



1-10 Introduction

Notes:
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Chapter Z

PhaseManager Quick Start

Purpose of this chapter Use this quick start to:

e Get an introduction to how an equipment phase runs
e Monitor an equipment phase
e Manually tell an equipment phase to go to a different state

When to use this chapter Use this quick start when you want to:

e Try out PhaseManager for the first time
e Test an equipment phase by manually stepping through its states

How to use this chapter To use this quick start:

Action Page
Create an Equipment Phase 2-2
Create a State Routine 2-2
Manually Step Through the States 2-3
Configure the Initial State for an Equipment  2-6
Phase

Equipment To use this quick start, you need:

e Logix5000 controller. See the preface if you aren’t sure which
controllers are Logix5000 controllers.

e Firmware 15.0 or later for the controller

e Power supply for the controller

e Communication path to the controller
— Communication card or built-in port
— Corresponding communication cable

® RSLogix 5000 software 15.0 or later
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2-2 PhaseManager Quick Start

Create an Equipment Phase

Create a State Routine
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EB Contraller MyController
i bl Controller Tags
-3 Controller Fault Handler

" E‘E gks [/

-8 Main amn ~
—

[:a, Mew Pragrar. ..
|[3 Mew Equipment Phase. ..

2y

New Equipment Phase

) I amme: |My_F'haseJ (]9

Dezcription: Cancel

]

3. Help

Schedule in: |[a MainT ask j

I Inhibit Equipment Phase

[-E3 Controller MyController

EB Tasks
i E@ MainTask.
C}; MainProgram
23 Unscheduled rams | Phases -/ /
= -
|ﬁ Mew Phase Skate Routine... N
B Mew Routine... l’@
MNew Parameter. ..
Mew Equipment Phase State Routine il
State: X |F|unning J
2.
Dezcription:
3 Type: Ladder Diagram j Help |
’ InPhase: (43 My_Phase
4.

[ Dpen Foutine on OK.




PhaseManager Quick Start ~ 2-3

Manually Step Through the Before you begin
States

Before you do this procedure, do the following:

e Download the project to the controller.

e Put the controller in run or remote run mode.

Actions
Step Notes
l:l Conkraller MyController
E@ Tasks
: E% MainTask,
- MainProaram
2T Upcheduled | Yerify
Cross Reference Chrl+E
Monitar Equipment Phase [
Lk

1. Right-click the equipment phase and choose Monitor
Equipment Phase.

I'Y, Equipment Phase Monitor - My_Phase

Ovaner(z] <nones

Start
Running

Restart

2. Click the ownership button and then Yes—take ownership. ~ This lets you use this window to step through the states.

Continued on next page

Publication LOGIX-UMOO1TA-EN-P - May 2005



2-4  PhaseManager Quick Start

Step Notes

I'Y, Equipment Phase Monitor - My_Phase -0l x|

E quipment I kel CQwanerlz]: RS Logix B000[T]

Running

Feazetting

el
i
I8
i
=
El
=
]
o
W
i
a

3. Click Start. o The equipment phase goes to the Running state.

¢ Any code in the Running state routine starts running. This is
where you put the code for the normal production sequence
of your equipment.

F%, Equipment Phase Monitor - My_Phase - |EI|5|

[ Dwrer(z): RSLogix 5000(1]

Start Hald
oo ) o Y 22 A ) )
Fy

Restart

Rezetting
A A

| Stop Abart
h Y

Abort
[Stopping]_{ﬁboding j

| I

—

4. Click Stop. ¢ The equipment phase goes to the Stopped state.
o The Running state routine stops running.

¢ The Stopping state routine is optional. Without it, the
equipment phase goes directly to the Stopped state.

Continued on next page
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PhaseManager Quick Start ~ 2-5

Step

Notes

I'Y, Equipment Phase Monitor - My_Phase

E quipment Phases:

5. Click Reset.

=10l x|

[ Owinerls): RSLogis 5000(1)

Start

Hald

Running Holding

Restart
Feazetting
A
Stop Abort

Rezet Abort
Complete Stopping Aborting

| Bezet & Aborted

[ Auto Pause )

Auto Pause

Fause

Resume

b ¥ b
|

¢ The equipment phase goes to the Idle state.

o The Resetting state routine is optional. Without it, the
equipment phase goes directly to the Idle state.

%, Equipment Phase Monitor - My_Phase

E quipment Phases:

g

6. Click the ownership button.

=10] |

[2% Owinerls): RSLogix 5000(1)

Running

Fezetting

This releases the equipment phase from control by this window.
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2-6  PhaseManager Quick Start

Configure the Initial State
for an Equipment Phase

3. Select your initial state.
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The initial state is the first state to which the equipment phase goes
after power up.

F-E3 Contraller MyController
-3 Tasks

E’@ MainTask.

Qﬂ; IMainPragram
g

(B8 Unscheduleda grams | Phases _{ /

~

—

Finalize All Edits in Phase Ctr+-5hifE+F
| Properties R |
A\
[ Equipment Phase Properties - My_Pha _ 1Ol x|

o Il

Gerera—Lonfiguration | Parameters | Maritor |

Azzigned Foutines:

|<none> j
Fault: |<n0ne> j

I Inhikit Equipmert Phase

Initial StatV Stopped

Aborted
¥ Cormnflete Stat Complete

[dle

Frestate:

Iritial ShepMgdes:

Euternal Sequencer

== Znones
Communication Commatd:

External Request Hald Action:

I <honex - I

1 ar Cancel | Soply |

Help l
A




Chapter 3

Purpose of this chapter

When to use this chapter

How to use this chapter

Guidelines

To guide your development and programming of a Logix5000 project

that uses equipment phases

Use this chapter:

e Before you lay-out the equipment phases for your Logix5000

project

e As a reference while you program the project

Review the following guidelines before you lay-out your project and

refer back to them as needed:

Guideline Page
Use a separate equipment phase for each activity 3-2
Fill out the state model for each equipment phase 3-4
Separate equipment phase code from equipment code 39
Separate normal execution from exceptions 3-12
Use a PSC instruction to signal when a state is done 3-24
Use the PCMD instruction to transition to a different state 3-18
Create equipment interface tags 3-26
Use alias tags 3-31
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32 Guidelines

Use a separate equipment
phase for each activity

Each equipment phase is a specific activity that your equipment does.
An equipment phase tells the equipment what to do and when to do
it.

Follow these guidelines as you decide how many equipment phases
to use:

Guideline

Details

1. Make sure each equipment phase
does an independent activity.

Make sure each equipment phase does an activity that is independent (relatively
independent) from other equipment. The equipment phase commands all the equipment that
works together to do the specific activity.

Example
This is probably an equipment This in probably NOT an equipment phase
phase
o Fill bottles with product. o Accelerate filler axis (too small)
e Put bottles in carton. o Run bottling line (too big)
o Add water to a tank. o (Open water valve (too small)
e Mix ingredients in tank o Brew ingredients (too big)
2. Keep the number of equi.pn]ent If you have this controller: You can have up to:
Fohl?::vsznagn:li“[:::grams within the ControlLogix 100 programs and equipment phases per task
SoftLogix 100 programs and equipment phases per task
FlexLogix 32 programs and equipment phases per task
CompactLogix 32 programs and equipment phases per task
3. List the (_aquipment th_at goes Example
:Lt:;%.wnh each equipment This equipment phase Relates this equipment
Add_Water water pump
water valve
limit switch
Smart_Belt Coarse belt axis
Fine belt axis
Exit belt axis
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Example 1: Tank

The following example shows the equipment phases for a tank that
cooks ingredients.

To cook the ingredients, the Which become these phases: Which commands this equipment:
tank:

-3 Contraller My_Tarik

1. Adds water. \EIE Tacke
- MainTask
2. Heats the water.\ (8 Add_Water

3. Adds other ingredients. 13 Heat
I 13 add_Ingredient
-9 Agitate
[+-[%§ Drain_Tank

4. Mixes all the ingredients. ——

vy

5. Dispenses the finished —
product.

Example 2: Smart belt

The following example shows a smart belt. The smart belt does only
one activity. It spaces product evenly on an exit belt. Since it does
only one activity, it needs only 1 equipment phase.

-3 Controller SmartBelt e ——— = — = = — — = — — — N
EB Tasks ;
- =458 MainTask ® 5

o g

AC Induction Motor MP-Series
Brushless

Servo Motors

Kinetix 6000
Multi-Axis I
Servo Drives /
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Fill out the state model for
each equipment phase

A state model divides the operating cycle of your equipment into a
series of states. Each state is an instant in the operation of the
equipment. It's the actions or conditions of the equipment at a given
time.

Follow these guidelines as you fill out the state model for an
equipment phase:

Guideline

Details

1. Fill out 1 state model for each
phase.

Each phase runs its own set of states. Fill out 1 state model worksheet for each phase.

2. Decide which state you want as
your initial state after power-up.

Which state do you want the equipment phase to go to when you turn on power?

Reset

An equipment phase goes to its initial state when you turn on power. We recommend that you
use one of these states as the initial state:

e idle (default)
e complete

o stopped

Choose the initial state that best shows what your equipment is waiting to do after power-up
(reset, run, etc.).
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Guideline

Details

3. Start with the initial state and
work through the model.

Start with the initial state. Then work forward from that point. Use the following questions to
help you:

For this State: Ask:

Stopped What happens when you turn on power?

Resetting How does the equipment get ready to run?

dle How do you tell that the equipment is ready to run?

Running What does the equipment do to make product?

Holding How does the equipment pause without making scrap?

Held How do you tell if the equipment is safely paused?

Restarting How does the equipment resume production after a pause?
Complete How do you tell when the equipment is done with what it had to do?
Stopping What happens during an normal shutdown?

Aborting How does the equipment shutdown if a fault or failure happens?
Aborted How do you tell if the equipment is safely shutdown?

4. Use only the states that you want.

Define only the states that are appropriate for your equipment. You don't need to use all the
states. The equipment phase just skips any states that you don't add.

5. For the producing and standby
states, use subroutines.

If you want to define producing and standby states for your equipment, use subroutines.
A. Create a routines for the producing state and another routine for the standby state.

B. In the running state, check for the produce verses standby conditions. Set either the
Producing bit or the Standby bit of the equipment phase tag.

C. Use the Producing and Standby bits as conditions to call the corresponding routine.

See Appendix B.
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3-6 Guidelines
State Model Worksheet Equipment Phase:

( N T aan )
IDLE Sart A RONNING ) Mo (T HOLDING ) HELD
Command Command Done
-+

. J AN /
Done \ y Done Hold
Command
Done (" RESTARTING ) Restart
[ RESETTING ) Command
g
\ J
\ J
A A
Stop Abort
Command Command
/—'—\ ™
Reset COMPLETE ( STOPPING Abort ABORTING
Command Command
L
\ ), \. J \. J
Done Done
R STOPPED ABORTED
eset
Command
Key

[ Waiting State j( Acting State )
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[ Waiting State j( Acting State )
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Guidelines ~ 3-7
State Model Worksheet Equipment Phase: Add Water
e N = R
IDLE Start A~ RoNNNG ) . Mod o (THOIDING. ) HELD
 No water flow Command  F=7oey equipment in Command I3 Stop water Done e No water flow
’ rogram control » : >
¢ Tank Not full prog o Unlock equipment o QOperator can
o Operator can o Add water from program control equipment
control equipment e Unlock equipment | control
from program
control \, J - /
Done \ J Done Hold
Command
\ Done (™ RESTARTING. ) Restart
[ RESETTING o Lock equipment in Command
program control &
\ J
§ J
A A
Stop Abort
Command Command
Reset ( COMPLETE ) (_ STOPPING avort (e ABORTING
Command ¢ No water flow e Stop water Command |® Stopwater
o Water at high limit e Unlock equipment ="« Unlock equipment
e Operator can from program from program
. control control
control equipment
\ ) \ J \ J
Done Done
R STOPPED ABORTED
eset
Command ¢ No water flow e No water flow
o QOperator can o QOperator can
control equipment control equipment
Key




3-8 Guidelines
State Model Worksheet Equipment Phase: Space Parts
T HRD )
/ IDLE N . Start | < RUNNING B : Hold ; 4 HOLDING R . HELD
omman omman > one :
N fault i o Set speed of exit o Speed of exit belt
o No axes faults »|° Jog exit belt > belt = 0 —»| _y
e Allaxes =on o Gear other belts
e Exit belt = homed e Put 1 box on fine
e Registration = belt
armed . ]E’lgth1t box on each \ y \ J
g
Done \. Y, Done Hold
Command
. Done (" RESTARTING ) Restart
[ RESETTING e Jog exit belt Command
e (lear axes faults g
e Turnon all axes
e Home exit belt
o Arm registration
\, J
G J
A A
Stop Abort
Command Command
Reset ( COMPLETE ) [ STOPPING avort (o ABORTING
Command  Run out boxes on Command |® Turnoff all axes
coarse belt .
Not used e Stop coarse and
fine belts
o Empty exit belt
~ e Stop exit belt \ /
\ / Done
Done
R STOPPED ABORTED
eset
Command o All axes = off o All axes = off
o SERCOS = phased o Boxes may still be
up on belts
o All network
connections are
made ~
Key

[ Waiting State j( Acting State )
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Separate equipment phase One advantage of an equipment phase is that it lets you separate the

code from equipment code

Step 1

Step 2

procedures (recipes) for how to make the product from the control of
the equipment that makes the product. This makes it much easier to
execute different procedures for different products using the same

equipment.
Equipment Phase Equipment Program
Directs the actions of the Does the actions for a specific
equipment (what to do and p-| rOUP of devices (does it)
when) e jog axis
e produce product e run pump
e stop producing product < | ® openvalve
o add water to a tank o calculate control variable
o wait for the operator to do
something

To start the equipment, the equipment
phase gives the equipment program a start
command, a set point, etc.

Step 3

Step 4

Step b

Step 6

-

The equipment program sends back
information such as current state, total, etc.

The equipment program controls the
equipment.
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l:l Contraller MyPhaselanager
B3 Tasks

E% MainTask,

H& Add_waker

Phase Tags
Prestate_Routine
Eﬁ Holding

Eﬁ Resetting

]--@ Add_Ingredient
(5% Agitate

]--@ Drain_Tank

—:I--% My_Devices_200ms
-3 vessel_v1

Program Tags
ul-@ Yalves_n_ngitak

E
E
E
E

Example 1: Add water to a tank

O

The equipment phase tells the equipment program to go to
program mode and add water.

—Tevices

Tran_000

g . jon_
_:LTat.er_Feed_Prog_Req H

Action_001

1:

Water Feed.Proglper

tart_Filling

Tran_002

- N jon_|
——iLTater_Fee d. State Cmnd :

Action_000

Water_ Feed.State ‘\

ph

ase and sends back its mode and state.

BAND_04

o
Water Feed State[Cmnd o
Lg]

Boolean And

BAMED
ater Walwe D2

The equipment program follows the commands of the equipment

D25l
Out

Discrete 2-State Dewice

il

Water_FeedProg_Req >D—l—|

u]
FrogCommand Out :I1— =] Wrater_Walve _Out
—_— — — — — & FBEO DevicelState @
u]
R ——— S Y] DevicelState [F
o evicelState :I: f
_— —— —— —— — {7 PagProgReg FrogQOper F— «‘—L |

Wiatar P ump_ D02

| I D250 I | | BAND_03
| | Discrete 2 State Device | | | BAND
| -|—q: FrogCommand Ot 3? | | Boolean And . |
| L] StatelFerm DevicelState znn | ] In1 Out — @
S i B O B
- T FreaRioaReq | | BAND_02
| | BAND
| | B alean And
| |—C I futfp— €|< Water_Feed ProgOp er
— — —In2
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-3 Controller SmartBelt

=5 Tasks

El-48 MainTask

Elﬁ MyPhase

&9 Phase Tags

E:‘ Prestate_Routine

i‘& Aborting

ﬁ‘.& Halding

ﬁq& Resetting

i‘& Restarting

ﬁ‘.& Running

ﬁq& Skopping

EI--& My _Equpment_Pragram
A Program Tags

Eﬁ Main_Routine

Check_for_Axis_Faults

Clear_fxis_Fauls

Disahle_fxes

Enable_fxes

Horne_Axes

----- Skop_fAxes

Example 2: Smart belt

The equipment phase tells the equipment program to reset faults. The
equipment phase then waits for the equipment program to turn on a done
bit. When the done bit turns on, the equipment phase clears the command
to reset faults. The equipment phase then goes to the next step in the

sequence.

0
{— j— P ... I Clear_fwxis_Faults
= [Iv_Equipment .FaultReset -= 1;
Step_000
P PO ... | Clear_fwxis_Faults Resst
Prr Equipment . FaultReset := 0;
| Tran_000

My Equipment .FaultResetDone

_I J_P1 ...|Turn_Dn_Axes

v Equipment _Enahle -= 1;
Step_004 TP

FO I Turn_On_fxes Reset

[ Equipment .Enable := 0;
| Tran_001

My Equipment .EnableDone

The equipment program resets faults when it gets the fault reset command
from the equipment phase. It turns on a done bit after it clears the faults.

hy_Equiprent. F aultR eset

hy_Equiprent. F aultR eset

by Amiz Warzzc ResetFaults

by diz Ware e ResetF aulks

e e

MAFR

b otion Awiz Fault Reszet EM

Az My iz ] ECDN ==

Mation Cantral MI_FaultF ezet ER>—

ASH

b ation Awiz Shutdown Feseat EM
Airig Py iz ] ECDN ==
hation Contral b I_S hutdovan P ezet ER>—

by Equipment.Faulted
!

My Eguipment.FaultRezetDone —
e

Publication LOGIX-UMOO1TA-EN-P - May 2005



3-12 Guidelines

Separate normal execution A state model makes it much easier to separate the normal execution
from exce ptl ons of your equipment from any exceptions (faults, failures, off-normal

conditions).
Use the resetting, running, and stopping states Use the holding, restarting, and aborting states to
for the normal execution of the equipment. handle exceptions (faults, failures, off-normal

conditions).

Guideline Details
1. Use the prestate routine to watch
for faults /\
prestate routine current state
routine

N

Use the prestate routine for conditions that you want to watch all the time such as fault bits.
The prestate routine:

e runs all the time
e runs before each scan of a state
e runs even in the waiting states (idle, held, complete, stopped, or aborted)
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Guideline Details

2. Create a prestate routine justlike @ 3 cortraller MyControlier
the routine for a program. It's not 25 Tasks
a phase state routine. . 243 MainTask

C}; MainProgram

1. -
3 Unscheduled rams | Phases -/ /
— -
U B Mew Phase State Routine..,
Eﬂ Mew Routing. .. N
Mew Parameter... Lﬁ
Mew Routine g|
—
2 Marne: |My_F'restate_F|ouine
Drezcription: ‘ Cancel
Type: Ladder Diagrani - Help
3. Select any language. —T@ J
n Program -
4 or Phase: |EQM°'—W6V J
I Open Routine
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Guideline

Details

3. Assign a prestate routine.

-3 Contraler MyController
£ Tasks

E% MainTask,

P Cﬁ; MainProgram

(3 Unscheduled rams | Phases _f /

~

e

Finalize All Edits in Phase Crrl+5Shift+F
| Properties I\ |
[ Equipment Phase Properties - Add_I - |EI|5|

Geera—Lonfiguration | Parameters | Maritor |

Azzigned Foutines:

Prestate: Prestate_Routine

Fault: |<n0ne> j

[ Inhibit Equipment Phase
Initial State:— [idle [

[v Complete State Immediately If nat Implemented

Initial Step Index: 0 =

|<n0ne> vI
|<nnne> "I

Euternal Sequencer Loss of
Communication Commatd;

Euternal Reguest Hold Action:

| 0k Cancel | Al |

Help l
"

4. Use a state hit to limit code to a
specific state

RSLogix 5000 software automatically makes a tag for each equipment phase. The tag has bits
that tell you the state of the equipment phase.

¢ The tag is at the controller scope.

o The tag uses the PHASE data type.

¢ Use bits of the tag for code that you want to limit to certain states.
Example

Suppose the name of your equipment phase is My_Phase. And you have some code that you
want to run only when the equipment phase is in the running state. In that case, check the
My_Phase.Running bit for on (1):

If My Phase.Running then..

See Appendix B for more information.
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Guideline Details

5. Use the PFL instruction to signala  The Equipment Phase Failure (PFL) instruction sets a failure code for an equipment phase. Use
fault the code to signal a specific failure such as the fault of a specific device.

o The PFL instruction writes a code to the failure member for the equipment phase.

e To see the failure code of an equipment phase, look at the phase name. Failure
tag.

¢ The failure code stays until any of the following happens:
o APFL instruction sets the failure code to a larger number.
o The equipment phase transitions from the resetting state =idle state.
o A PCLF instruction clears the failure code.
o RSBizWare Batch software clears the failure code.

See page A-17 for more information.

6. Use a PCLF instruction to cleara  The Equipment Phase Clear Failure (PCLF) instruction clears the failure code for an equipment
failure code phase.

e ACLR instruction, MOV instruction, or assignment (:=) doesn’t change the failure code
of an equipment phase.

e [f you are testing a PCLF instruction, make sure RSLogix 5000 software doesn’t own
the equipment phase. The PCLF instruction doesn’t work if RSLogix 5000 software
owns the equipment phase.

See page A-21 for more information.
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Example 1: Add water to a tank

The prestate routine watches for equipment faults while the equipment phase is in
the running state (Add_Water.Running = 1). If Water_Feed.Health=1, then a fault
% Coﬂktgﬂ”er MyPhasetManager happened. If a fault happens, the equipment phase sets a failure code of 202.
-4 Tasl
EI*\.%! MainTask
-5 add_water If Add Water.Running And Water Feed.Health Then
[ Phase Tags
Prestate_Routine PFL(202) ;
; Eﬁ Holding

- Eg Resetting End_I £;

------ Eﬁ Festarting
éﬁ Running

[]—-@ Heat

[]--@ Add_Ingredient

-5 agitate

[]—-@ Drain_Tank

EI% My_Devices_200ms
-3 vessel_v1

Program Tags
38 valves_n_naitate

The equipment program watches the fault bits of the valve, pump, and their feedback devices.
If any of that equipment faults, the equipment program turns on the Water_Feed.Health bit.

BOR_O1
BOR
Boolean Or
u} u}
ater_Walve FBO_F ault >DD— — — In1 Out [— & Water_Feed.Health
ater_Walve _FB1_Fault f— —— —] InZ
t\ﬂtater_Valve_Dut_Fault >DD— — InZ
u}
Water Fump_FBO_F ault >D— — s
u]
Migtar Pump_FB1_F ault >DD_ —0 In&
t\ﬂl’atet_F‘ ump_COut_Fault >E'— —0 InG
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[:I Controller SmartBelk
(-4 Tasks
El’% MainTask

Elﬁ MyPhase

&9 Phase Tags
E:‘ Prestate_Routine

i‘& Aborting

ﬁ‘.& Halding

ﬁq& Resetting

i‘& Restarting

ﬁ‘.& Running

ﬁq& Skopping

EI--& My _Equpment_Pragram
A Program Tags

Eﬁ Main_Routine

Check_for_Axis_Faults

Clear_fxis_Fauls

Disahle_fxes

Enable_fxes

Horne_Axes

----- Skop_fAxes

Example 2: Smart belt
The preset value of this step = 20000 ms. The step
turns on its DN hit if it doesn’t clear the faults
within 20000 ms.
7 F1 .| Clear_#wiz Faults
_I J_Hy_Er_p.li]:unent _FaultBeset -= 1;
Step_n00 PO ...| Clear_Axis_Faultz_Reset
M Ecuipment .FaultReset = 0;
Lol | Tran_onon

My_Emquipment . FaultResetDone

_I J_P1 ...|Turn_l:In_Axes

Mv Ecuipment _Enahle -= 1;
Step_001 F_AHMp

PO | I Turn_On_Axes Reset

[v_Equipment .Enable := 0;
| Tran_001

My Ecuipment .Enablelones

\

If Step_000.DN = on, a timeout happened. When a timeout happens, the OSR instruction
turns on the Clear_Faults_Timeout bit for one scan.

If MyPhase is in the resetting state and Clear_Faults_Timeout is on, then the PFL instruction
signals a failure. The PFL instruction sets the failure code = 501.

Step 000.0M {15R
1 E Orne Shat Rising ——
Storage Bit Clear_Faultz_Timeout_0OMS HISBE>—
Output Bit Clear_Faultz_Timeout  —C0OB3>—
tyPhaze Resetting  Clear_Faultz_Timeout &M
1 E 1 E £ PFL —
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Use the PCMD instruction  To start an acting state, you usually have to give the equipment phase
to transition to a different a command. The command tells the equipment phase and its

equipment to start doing something or do something different. Use
state the Equipment Phase Command (PCMD) instruction to give a
command to an equipment phase.

Optional: You can also use RSBizWare Batch software in place of a
PCMD instruction to trigger transitions

Use the state model to see which transitions need a PCMD instruction.

PCMD instruction PSC instruction

Start Hold done

done done Hold
Restart
Restarting || eg———

AA

Abort
Abort

done done

Reset Stopped

Type of transition Description Instruction
Command A command tells the equipment to start doing something or do something PCMD
different. For example the operator pushes the start button to start production
and the stop button to shutdown. Use an Equipment Phase
Command (PCMD) instruction
PhaseManager uses these commands: to give a command. Or use
RSLogix 5000 software.
reset stop restart
start hold abort See page A-8 for more
information.
Done Equipment goes to a waiting state when it's done with what it's doing. You ~ PSC
set up your code to signal when the equipment is done. The waiting state
shows that the equipment is done. Use the Phase State Complete
(PSC) instruction to signal
Exception: The restarting state goes to the running state when it's done. when a state is done. See

page A-5 for more information.
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Guideline

Details

1. APCMD instruction causes a
transition right away.

A PCMD instruction makes an equipment phase go to the commanded state. The equipment
phase changes states as soon as it finishes its current scan. This happens even if the current
state isn't done.

2. See if you need to reset the state
that you've left.

Are you leaving an acting state (e.g., running, holding)?
o YES — Consider resetting the code of the state that you've left.
e NO — You probably don't need to reset anything.

The equipment phase stops running the code of the current state when it goes to a different
state. This leaves outputs at their last values unless the new state takes control of them. It
also leaves an SFC at the step it was at when the equipment phase changed states.

Example 1: You don’t need to reset

Suppose your equipment phase is in the idle state. In that case, it isn't running any state code.
So you probably don't need to reset any state when you go to a different state like running,
stopping, etc.

Example 2: You don’t need to reset

Suppose your equipment phase is in the running state and you go to the holding state. When
you go back to the running state, you probably want to pick up where you left off. In that case,
you probably don't need to reset the code in the running state.

Example 3: You must reset

Suppose your equipment phase is half way through the resetting state and you give the stop
command. And suppose you want to run the entire resetting sequence when you go back to it.
In that case, you probably need to reset the code of the resetting state. If the resetting state
uses an SFC, then use the SFR instruction to reset it to the first step.

3. Use an SFR instruction to reset
the SFC of a state routine.

An SFC Reset (SFR) instruction is one way to reset an SFC. In some cases, reset an SFC from
several other state routines:

To reset the SFC of this Place an SFR instruction in this state routine:
state:

Running Resetting
Holding Holding—Let the SFC reset itself at the last step.
Restarting Reset the restarting routine in both these routines:
¢ Holding—In case you go back to holding before you finish
restarting.

o Restarting—Let the SFC reset itself at the last step.

4. Use the PCMD instruction to go to
an allowed next state.

PhaseManager makes sure that an equipment phase follows the state model. So the
equipment phase goes only to certain states from the state that it is in right now.

Example 1: A transition is allowed

Suppose your equipment phase is in the running state and you give it the hold command. In
that case, the equipment phase goes to holding since that transition is allowed.

Example 2: A transition isn’t allowed
Suppose your equipment phase is in the running state and you give it the reset command. In

that case, the equipment phase stays in the running state. To go to the resetting state, you
first have to stop or abort the equipment phase.
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Guideline Details

5. See if you must use a POVR
instruction instead of a PCMD
instruction.

i) Equipment Phase Monitor - My Phzse

E quipment Phases:

Takes ownership

— My Code —

Can't command

A. Are you giving the hold, stop, or abort command?
e NO — Use the PCMD instruction.
e YES — Go to step B.

B. Must the command work even if you have manual control of the equipment phase via
RSLogix 5000 software?

o YES — Use the POVR instruction instead. See page A-13.
e NO — Go to step C.

C. Must the command work even if RSBizWare Batch software or another program owns
the equipment phase?

e YES — Use the POVR instruction instead. See page A-13.
o NO — Use the PCMD instruction.
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@-E3 Contraler MyPhaseManager

EIB Tasks
£ MainTask

@ Add_wwaker

& Heak

- add_Ingredient
-8 agitate

#-[% Drain_Tank

Elﬁﬁ; MainProgram

e Program Tags
Ei‘] MainFautine

[&) Tanki_Procedure

E

]--@ My _Devices_200ms

Example 1: Tank

The controller uses an SFC to command the phases that run the tank (add water,

heat, a

Tran_00

AT

=

Idle

dd ingredients, etc.).

Ll | Tran_oo&

Ztart & (Procedure Nuwber = 1)

Give the start command to the Add_Waterequipment
phase. The P1 qualifier limits this to the first scan of
the step.

=

Add_nfater_Step

|« P 1 |L | Aetion_oo0

[CHD (Add Water,Start, 0);

/

Ll | Tran_oo4

FO ... I Action_009

FCHMD (Add Water , Deset,0);

Add Water. Complete

= |

Heat Step

T

P || Action_003
PCML (Heat, 8tart 0] ;

FO | ... | Action_D09

PCHMD {Heat, Reset 0}

Wait until the Add_Water equipment phase
is done (complete). When the equipment
phase is done, give the reset command. The
PQ qualifier limits this to the last scan of the
step.

RN

Start the next equipment phase.
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-3 Controller SmartBelt

=5 Tasks

El-48 MainTask

Elﬁ MyPhase

g Phase Tags

----- E:‘ Prestate_Routine

i‘& Aborting

ﬁ‘.& Halding

ﬁq& Resetting

i‘& Restarting

ﬁ‘.& Running

ﬁq& Skopping

EI--& My _Equpment_Pragram
@ Program Tags

----- Eﬁ Main_Routine

Bl Check_for_axis_Faults

Clear_fxis_Fauls

Disahle_fxes

Enable_fxes

Horne_Axes

----- Skop_fAxes
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Example 2: Smart belt

If the operator presses the start button on the machine or HMI, then
My_Inputs.AnyStartPressed = on for 1 scan.

The ONS instruction makes sure that My_Inputs.AnyStartPressed turns on only
when a start button goes from off =on.

StartB uttonPanel My lnputz StartOneShot My lnputz AneStartPrezzed
1L FamMs F"
J L L m o
StartButtorHI
Jr
1 C

If the equipment phase is in the idle state and My_Inputs.AnyStartPressed = on, then

The PCMD instruction gives MyPhase the start command.

MyPhazeldle My nputs AnyStartPressed PCMD
1 F 1 E E quipment Phaze Command
Phasze Mame MyPhasze
Command Start
Fezult I
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#-C3 Controller Shear_One
-5 Tasks
= S Event_Based

+ ﬁ Shear_One_Phase

- EE. Shear_One_Equipment;
4 Program Tags
Eij MainR.outing
Check_For_Faulks
Clear_Fauls
Conveyor_Caontral
Disable_#fxis
Enable_axis
Home_Reference

+-[3 Controller Shear_Ore
—-£5] Tasks

= @ Event_Based

- ﬁ Shear_Orne_Phase

i Phase Tags
E:‘ Prestate_Routine
Bz abarting
Eﬁ Holding
Eﬁ Resetting
Eﬁ Restarting
Eﬁ Running

Eﬁ Skopping

Example 3: Jam Detection

_Prog%

The equipment program watches for the following faults:
e faulted axis
e jammed material

If there is a fault, then

Local_Interface.Equipment_Faults_Cleared = 0. This tag is an alias for the
controller-scoped tag Shear_1.

The prestate routine of the equipment phase watches for the equipment program to signal a
fault.

o |f Interface_To_Equipment.Equipment_Faults_Cleared = 0 then there is a fault.
o Both Interface_To_Equipment and Local_Interface are aliases for Shear_1, so they

If there is a fault Then

have the same values.

Give the Shear_One_Phase equipment phase the abort command. The POVR
instruction makes sure the command works even if someone has manual control of the
equipment phase through RSLogix 5000 software.

The PFL instruction sets the failure code for Shear_One_Phase = 333.
The Fault_Strobe keeps these actions to a single scan.

Irterface_Tao_Equipment Equipmert_Faultz_Cleared  Fault_Strohe POVE
JE [ons] Equipment Phase Crverride Command
Phaize Mame Shear_One_Phase
Command Abart
Result ]
333
{ PFL
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Use a PSC instruction to
signal when a state is done

signal when a state is done.

To leave an acting state, you usually signal that the state is done doing
what it had to do. Use the Phase State Complete (PSC) instruction to

IMPORTANT

The PSC instruction doesn’t stop the current scan of a routine.

When the PSC instruction executes, the controller scans the rest of the
routine and then transitions the equipment phase to the next state.
The PSC instruction does not terminate the execution of the routine.

Use the state model to see which transitions need a PSC instruction.

PCMD instruction

PSC instruction

Start Hold
done done <(;‘ne

AA

Hold

Restarting

doﬁe

Restart
|-———

Reset

Complete

Reset

Stopping

done

Abort

done

Abort

Type of transition Description Instruction
Command A command tells the equipment to start doing something or do something PCMD
different. For example the operator pushes the start button to start production
and the stop button to shutdown. Use an Equipment Phase
Command (PCMD) instruction
PhaseManager uses these commands: to give a command. Or use
RSLogix 5000 software.
reset stop restart
start hold abort
Done Equipment goes to a waiting state when it's done with what it's doing. You PSC

set up your code to signal when the equipment is done. The waiting state
shows that the equipment is done.

Exception: The restarting state goes to the running state when it's done.

Use the Phase State Complete
(PSC) instruction to signal
when a state is done. See
page A-5 for more information.
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l:l Contraller MyPhaselanager

£ Tasks

EI*\.%! MainTask

-5 add_water
Fhase Tags

(5% Agitate

]--@ Drain_Tank
EI% My_Devices_200ms
-3 vessel_v1

[
[]--@ Add_Ingredient
E
[

-3 Controller SmartBelt
=50 Tasks

El-48 MainTask

Elﬁ MyPhase
Phase Tags

i‘& Aborting
ﬁ‘.& Halding
ﬁq& Resetting
i‘& Restarting
ﬁ‘.& Running
ﬁq& Skopping

Program Tags
ul-@ Yalves_n_fgitake

Example 1: Add water to a tank

1. Rung

2. Rung 1 — unlock the devices from program control.

3. Rung 2 — signal that the state is done.

The holding state does 3 things:

0 — stop the water.

Wister_Feed State_Cmnd
a ull
Wiater_Feed Prog_Reg
1 L
2 PEC—
Example 2: Smart belt

L

----- E:‘ Prestate_Routin

=

Step_002

F1 I Home_Exit_Belt
M Equipment Home = 1;

FO | Turn_0On_Axes Rezet 009
My Ecquipment Home = 0;

Lol | Tran_ooz

/

My Equipment HomeDone

My _Equpment_Pragram
Program Tags

Eﬁ Main_Routine

Bl Check_for_axis_Faults
Clear_fxis_Fauls
Disahle_fxes
Enable_fxes
Horne_Axes

----- Skop_fAxes

[l

Step_00<4

N\
F1 , ... | Action_D0<4

EFR{Pesetting,0) ; —
FEC{ ) :

At the last step of the resetting state:

e The SFR instruction resets the
SFC so it is ready for the next
time you need it.

e The PSC instruction signals that
the state is done.

Note: The P1 qualifier runs the actions
only one time.
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Create equipment interface An equipment interface tag links an equipment phase to an

equipment program.

tags
e The equipment phase uses the tag to configure and command
the equipment program.
e The equipment program uses the tag to report its status or
condition.
You are here.
Equipment Phase Interface Tags Equipment Program
Directs the actions of the Links equipment phase to Does the actions for a specific
equipment (what to do and > equipment program p- 0rOUP of devices (does it)
when| e jog at this speed ® jog axis
o produce product e go to the 1 state (run pump) e run pump
e stop producing product < ® 2Xisisjogging < ® Openvalve
o add water to a tank e valve is faulted e calculate control variable
o wait for the operator to do
something
Guideline Details:

1. List the values that your equipment
phase must give to the equipment
program or get back from it.

Think of these values as a faceplate to the equipment program. It is the values that your
equipment phase uses to control and monitor the equipment program. Do not include 1/0
data.

Inputs to the equipment program Outputs from the equipment program
e mode requests e mode status
e set points e control values
e commands such as on, off, start, e done or completion
stop, reset e alarms

e permissives o faults

e overrides e health indication

e totals or accumulated values
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Guideline

Details:

2. Create a user-defined data type

A user-defined data type lets you make a template for your data. It lets you group related
data into a single data type. You then use the data type to make tags with the same data
lay-out.

If you have more than one equipment phase, lay out the data type so that it's easy to use
with more than one equipment phase. Consider the following:

¢ Include a range of data that makes the data type more versatile.
o Use names that are as general as possible.

Example: The name State_Cmnd lets you use it for any equipment that runs in 2
states like on/off, running/not running, pumping/not pumping. It is easier to re-use
than names such as Open or Close. Those names apply to valves but not pumps or
motors.

3. Create a tag for each equipment
phase

Create tag for the interface data of each equipment phase.

o Make a tag for each equipment phase.
o Use the data type from guideline 2.

o Make the tag at the controller scope. Both the equipment phase and the equipment
program must get to the tag.

o Consider using alias tags. See Use alias tags on page 3-31.

For more information...

For this information: See this publication:

guidelines and considerations regarding: Logix5000 Controllers Design
o user-defined data types Considerationsl, 1756-RM094

e alias tags

step-hy-step procedures on how to: Logix5000 Controllers Common Procedures,

e create user-defined data types publication 1756-PM001

o assign alias tags
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Example 1: Add water to a tank

1. The equipment phase and equipment
program share this data.

L T T
Go to program mode  —m | {>’<} i
Go to this state — |
In program mode - |

Water_Feed

No faults - |
Hardware 0K - —— a
In this state -

)
Y

2. A user-defined data type creates a

s -I0l
Marne; IEM_General_2State
Drezcription:
4 |
tembers:
I ame Data Type | Style Description
Prog_Feq BOOL Drecirnal
State Cmnd BOOL Drecimal
ProgQper BOOL Drecimal
Fault BOOL Decirnal
Health BOOL Decimal
State BOOL Decirnal
< |

3. Atag stores the data that is shared by the

equipment phase and equipment program. SRS 5 EhaseManagericonirolle =
The tag uses the user-defined data type Scope: I i] MyF‘haseManag-j Shaw.. I E_General_25tate
from step 2.
I arne o | Data Type [;
b | = water_Feed W1 Et_General_25tate
-~ iater_Feed W1 Prog_Req BOOL
-~ Water_Feed_ V1 StateCrnd BOOL
-~ Wiater_Feed_ W1 Proglper BOOL
-~ Wiater_Feed W1 Fault BOOL
~wlater_Feed W1 Health BOOL —
~wiater_Feed_ W1 State BOOL -
4 [ [\ Monitor Tags hEdit Tags /| 4] | H o
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Example 2: Smart belt
1. The equipment phase and Equipment program interface
equipment program share this data.
Commands Conditions or status
Enable Abort FaultScroll EnableCyclingDone
Disable FaultReset Faulted DisableCyclingDone
Home Stop EnableDone AbortingDone
ActivateRun ArmRegistration | DisableDone FaultResetDone
EnableProduct HomeDone StoppingDone
DisableProduct ActivateRunDone Selected
EnableCycling EnableProductDone RegistrationArmed
DisableCycling DisableProductDone
2. A separate user-defined data type Axis interface
holds data for each axis.
Commands Conditions or status
Enable Abort State NoMoation MoveActive
Disable Stop On Homed HomeDone
Home ActivateRun Ok AxisSelected ~ RunDone
AutoRun Auto GearActive
ResetFaults Jogging CamActive
3. There is an interface tag for each One tag stores the data that is shared by the equipment phase and equipment program.
axis and one for the entire machine. Other tags store the data for each individual axis.
# Program Tags - My_Equpment_Program 1ol x|

Scope: IEaMy_Equpment_Fj Shaow... | UDT_Equpment_Interface, UDOT

IName

o | Data Tupe

| Y

P [ F-Coarze_Belt Vars

UDT_Awiz_|nterface

Interface tag for each axis <

[H-Exit_Belt_Warz

UDT_fwiz_Interface

[H-Fine_Belt_%ars

UDT_fwiz_Interface

Interface tag for entire machine —— [-ty_Equipment

UDT_Equpment_lnterface

ol Careal ‘War
4 | PT\ Monitor Tags }\Edit Tags f [ll

LITIT A lbarfzma _I_I
I 3

4
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Example 2: Smart belt, Continued

4. The equipment program gets the Routine of the equipment program
command from the equipment
phase and passes it to each axis. This tag Is the interface between
My_Equipment equipment phase and equipment program

Coarse_Belt_Vars equipment program and an axis

ty_Equipment.F aultR ezet Coarze_Belt_Yars sc.ResetF aults

Fine_Bel W arz o ResetFauls

—

Exit_Bel_%ars 2o R ezetF aults

L e
Coarze_RBelt_%arz oo ResetF aults hd A F R

e— Motion Axis Fault Fezet EM
Az Coarze Belt [L.] DN ==
Mation Control t1_FaultReszet0] ER>—

tASH

b otion Axiz Shutdovn Reset EM
Az Coarse_Belt [ ] 0N ==
Mation Contral MI_ShutdownReset]0] ER>—

5. The equipment program collects the  Routine of the equipment program
fault status of each axis and passes
it back to the equipment phase. The equipment program checks the fault code of each axis. If an axis isn't faulted, the OK bit
for the axis turns on.

ECIL Coarze_Belt_Wars zz.0k
Equal —
Source & Coarze_Belt.AxizFaul
TEHOO00_DO00 &
Source B I

The equipment program collects the OK status of each axis. If the OK bit of each axis = on,
then My_Equipment.Faulted = off (no faults).

Coarze_Belt Warz zz 0k kuy_Equiprment. F aulted
1/ E T
EL Lo

Fine_Bel_Warz. zs.0k

JE
_I"llL

Ewit_Bel_arz.zz 0k

J'E
J"’IL
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Use alias tags

# Controller Tags - MyPhaseManager{controller) - |EI|5|

Program-scoped tags and phase-scoped tags make your code easier to
reuse. Make the tags aliases for tags at the controller scope. If you
reuse the equipment phase (e.g., copy/paste), simply point the
phase-scoped tags to new tags at the controller scope. This reduces
address fixes within the code.

Example

Scope: I i] MyF‘haseManagtj Show... I PHASE
I M arie & | &liaz For Baze Tag Data Type ﬂ
P |H-Add_Ingredient PHASE
[+-dudd_ i ater PHASE
[F-Agit=t= DU ACE 1
T # Equipment Phase Tags - Add_Water =10 x|
Scope: Iﬁﬁdd_w'ater j l%&l PHASE
I Mame o | Alias For Baze Tag Data Type j
» [F-ThisPhaze Add_w ater[C) Add W ater[C] FHASE
% # Equipment Phase Tags - Add_Ingredient =18l
= Scope |(=gadd Ingredient | [ Show. | PHasE
I Mame & | Aliaz For Baze Tag Data Type -
P [F-ThisPhase Add Ingredient[C) Add Ingredient[C]  PHASE j
ﬁ b
4 [P Monitor Tags A Edit Tags /7~ |4] | v

For more information...

The controller automatically makes a tag for an equipment phase. The
tag is at the controller scope (controller tag). Suppose you plan to
reuse an equipment phase for a different part of your tank. In that
case:

1. Make an alias tag for the first equipment phase. Make the tag at
the phase scope and point it to the controller tag for that

equipment phase.

2. Use the alias tag throughout the code of the equipment phase
(ThisPhase).

3. Make a copy of the equipment phase.

4. Point the alias tag of the copy to its controller tag.

For this information: See this publication:

guidelines and considerations for alias tags  Lagix5000 Controllers Design
Considerationsl, 1756-RM094

steps to assign alias tags Logix5000 Controllers Common Procedures,
publication 1756-PM001
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Notes:
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Appendix A

Purpose of This Appendix

Equipment Phase Instructions
(PSC, PCMD, POVR, PFL, PCLF, PXRQ, PRNP, PPD, PATT, PDET)

This appendix provides a description of each equipment phase
instruction in this format.

This section:

Provides this type of information:

Instruction name

identifies the instruction

Operands

lists all the operands of the instruction

Instruction structure

lists control status bits and values, if any, of the instruction

Description

describes the instruction’s use
defines any differences when the instruction is enabled and disabled, if appropriate

Arithmetic status flags

defines whether or not the instruction affects arithmetic status flags

Fault conditions

defines whether or not the instruction generates minor or major faults
if so, defines the fault type and code

Execution

defines the specifics of how the instruction operates

Example

provides at least one programming example in each available programming language
includes a description explaining each example

The following icons help identify language specific information:

This icon: Indicates this programming language:

relay ladder

structured text
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A-2  Equipment Phase Instructions (PSC, PCMD, POVR, PFL, PCLF, PXRQ, PRNF, PPD, PATT, PDET)

Conventions and
Related Terms

Publication LOGIX-UMOO1TA-EN-P - May 2005

Set and Clear

This manual uses set and clear to define the status of bits (booleans)
and values (non-booleans):

This term: Means:

set the bitis set to 1 (ON)
a value is set to any non-zero number

clear the bit is cleared to 0 (OFF)
all the bits in a value are cleared to 0

If an operand or parameter support more than one data type, the
bold data types indicate optimal data types. An instruction executes
faster and requires less memory if all the operands of the instruction
use the same optimal data type, typically DINT or REAL.

Relay Ladder Rung Condition

The controller evaluates ladder instructions based on the rung
condition preceding the instruction (rung-condition-in). Based on the
rung-condition-in and the instruction, the controller sets the rung
condition following the instruction (rung-condition-out), which in
turn, affects any subsequent instruction.

input instruction output instruction
f [ * AN
rung-in rung-out

condition condition

If the rung-in condition to an input instruction is true, the controller
evaluates the instruction and sets the rung-out condition based on the
results of the instruction. If the instruction evaluates to true, the
rung-out condition is true; if the instruction evaluates to false, the
rung-out condition is false.
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Prescan of Routines

The controller also prescans routines. Prescan is a special scan of all
routines in the controller. During prescan, the controller:

e scans all main routines

e scans all state routines of equipment phases

e scans all prestate routines of equipment phases

e scans all subroutines of programs and equipment phases one
time
Once the controller prescans a subroutine, it does not prescan
the subroutine again during that prescan.

e scans all routines called by FOR instructions of a ladder diagram
routine

e ignores jumps that could skip the execution of instructions
e cxecutes all instructions in prescan mode

For details on how a specific instruction operates during
prescan, see the Execution section for the instruction.

e resets to 0 all non-retentive assignments ( [:=] )
e does not update input values

e does not write output values
The following conditions generate prescan:

e Toggle from Program to Run mode

e Automatically enter Run mode from a power-up condition
Prescan does not occur for a program or equipment phase when:

e The program or equipment phase becomes scheduled while the
controller is running.

e The program or equipment phase is unscheduled when the
controller enters Run mode.
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A-4  Equipment Phase Instructions (PSC, PCMD, POVR, PFL, PCLF, PXRQ, PRNF, PPD, PATT, PDET)

Choose an Equipment
Phase Instruction

If you want to: Use this instruction: Available in these languages: See page:
signal an equipment phase that the state Phase State Complete (PSC) relay ladder A-5
routine is complete so go to the next state structured text
change the state or substate of an equipment  Equipment Phase Command (PCMD) relay ladder A-8
phase structured text
give a hold, stop, or abort command to an Equipment Phase Override Command relay ladder A-13
equipment phase regardless of ownership (POVR) structured text
signal a failure for an equipment phase Equipment Phase Failure (PFL) relay ladder A-17
structured text
clear the failure code of an equipment phase  Equipment Phase Clear Failure (PCLF) relay ladder A-21
structured text
initiate communication with RSBizWare Batch ~ Equipment Phase External Request relay ladder A-23
software (PXRQ) structured text
clear the NewlnputParameters bit of an Equipment Phase New Parameters relay ladder A-34
equipment phase (PRNP) structured text
set up breakpoints within the logic of an Equipment Phase Paused (PPD) relay ladder A-37
equipment phase structured text
take ownership of an equipment phase to Attach to Equipment Phase (PATT) relay ladder A-472
either: structured text
e prevent another program or RSBizWare
Batch software from commanding an
equipment phase
e make sure another program or

RSBizWare Batch software does not

already own an equipment phase
relinquish ownership of an equipment phase Detach from Equipment Phase (PDET) relay ladder A-47

structured text
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Phase State COmp|ete Use the PSC instruction to signal an equipment phase that the state
(Psc) routine is complete so go to the next state.
Operands:
_ Relay Ladder
—<PSC—
none
PSC( ) ; Structured Text
none

You must enter the parentheses () after the instruction mnemonic,
even though there are no operands.

Description: The PSC instruction signals the completion of a phase state routine.

In the running state routine, use the PSC instruction to
transition the equipment phase to the complete state.

Start ol

o

Resetting

Complete

Auto Pause | Auto Pause )
i I Paused ]
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Guidelines for Using the PSC Instruction

Guideline: Details:

(O Use the PSC instructionin each  Without a PSC instruction, the equipment phase remains in the state and does not go to the
phase state routine that you add  next state.
to an equipment phase.
o Place the PSC instruction as the last step in your phase state routine.

¢ \When the state is done (complete), execute the PSC instruction.

Start Hold In the holding state routine, use
the PSC instruction to let the
equipment phase go to the Held
state.

Auto Pause L Auto Pause )
Resume (m}
(O Remember that the PSC When the PSC instruction executes, the controller scans the rest of the routine and then
instruction does not stop the transitions the equipment phase to the next state. The PSC instruction does not terminate the

current scan of a routine. execution of the routine.

(1 Do notuse a PSC instructionina  Use the PSC instruction only to signal the transition from one state to another.
prestate routine.

Arithmetic Status Flags: not affected

Fault Conditions: none

Execution:
Condition: Relay Ladder Action: Structured Text Action:
prescan The rung-condition-out is set to false. No action taken.
rung-condition-in is false The rung-condition-out is set to false. na
rung-condition-in is true ¢ The instruction executes. na

e The rung-condition-out is set to true.

scan of structured text na In structured text, instructions execute each time
they are scanned. To limit the scan of an instruction,
use a qualifier of an SFC action and/or a structured

text construct.
instruction execution The instruction signals that the state is complete. The instruction signals that the state is complete.
postscan The rung-condition-out is set to false. No action taken.
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Example:
Relay Ladder

If ThisPhase.Stepindex = 30 (The routine is at step 30.)
Then the PSC instruction signals that the state is done (complete).

After the controller scans the rest of the routine (rung 5, rung 6, etc.), the equipment phase goes to the next state.

£
Equal P50 —

Source & ThizPhaze. Steplndes
<pdd W ater. Steplndex:

e
Source B 30
FillTirme.0M Opent/alve W ater W alve ProgCaommand
3/E 7 E -

Water Walve Devicel State

J1 E
J O

Structured Text

=

Step_000

N |...| Action_000
gitator. ProgCommand -= 1;

Tran_000
Agitator DewvicelState

=

Step_001

PO | .| Action_001 Step_001.T
0 &

gitator. ProgCommand = 0;

Tran_004
Step O00L.DH

P

Step_002

PA .| Action_D0Z When the SFC reaches Step_002, the PSC instruction signals that
pEci the state is done (complete).
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EqUiPmem Phase command Use the PCMD instruction to change the state or substate of an
(PCMD) equipment phase.

Operands:
PCMD Relay Ladder
- Equipment Phase Command
Phase Marne ? . . . PP
s 5 Operand:  Type: Format: Description:
Result 7 Phase Name phase name of the  Equipment phase that you want to change to
equipment  a different state
phase
Command command name of the  Command that you want to send to the
command equipment phase to change its state
For available commands, see Figure A.1.
Result DINT immediate  To let the instruction return a code for its
tag success/failure, enter a DINT tag in which to
store the result code.
Otherwise, enter 0.
PCMD ( PhaseName, structured TeXt

Command, Result);
The operands are the same as those for the relay ladder PCMD
instruction.

Description: The PCMD instruction transitions an equipment phase to the next state
or substate.

Figure A.1 States, Substates, and Commands of an Equipment Phase

state
command

Some states need a command to go to the next state. If the
Chart Hold equipment phase is in the idle state, a start command
— transitions the equipment phase to the running state. Once
in the running state, the equipment phase executes its
running state routine.

Running

Resetting

Ahort

Aborting

Other states use a Phase State Complete (PSC) instruction
to go to the next state. If the equipment phase is in the
holding state, a PSC instruction transitions the equipment
phase to the held state. Once in the held state, the
equipment phase needs a restart command to go to the
restarting state.

Complete

Auto Pause [ Auto Pause )
RESmE I Paused !

Abarted

substate

Use the auto pause, pausing, and paused substates to test and debug a state routine. The
substates require the Equipment Phase Paused (PPD) instruction to create breakpoints in your logic.
The auto pause, pause, and resume commands let you step through the breakpoints.
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Guidelines for Using the PCMD Instruction

Guideline:

Details:

Q Limit execution of a PCMD
instruction to a single scan.

Limit the execution of the PCMD instruction to a single scan. Each command applies to only a
specific state or states. Once the equipment phase changes state, the command is no longer
valid. To limit execution, use methods such as:

o Execute the PCMD instruction within a P1 Pulse (Rising Edge) or PO Pulse (Falling
Edge) action

e Place a one shot instruction before the PCMD instruction
o Execute the PCMD instruction and then advance to the next step

Q Determine if you need to take
ownership of the equipment
phase.

As an option, a program can own an equipment phase. This prevents another program or
RSBizWare Batch software from also commanding the equipment phase.

Then:

Before you use a PCMD instruction, use
an Attach to Equipment Phase (PATT)
instruction to take ownership of the
equipment phase. See page A-42.

If you use:

RSBizWare Batch software to also run
procedures (recipes) within this controller

multiple programs to command the same
equipment phase

none of the above There is no need to own the equipment

phase.

Q See if you must use a POVR
instruction instead of a PCMD
instruction.

A. Are you giving the hold, stop, or abort command?
o NO — Use the PCMD instruction.
e YES — Go to step B.

B. Must the command work even if you have manual control of the equipment phase via
RSLogix 5000 software?

o YES — Use the POVR instruction instead. See page A-13.
e NO — Go to step C.

C. Must the command work even if RSBizWare Batch software or another program owns
the equipment phase?

o YES — Use the POVR instruction instead. See page A-13.
e NO — Use the PCMD instruction.

Example: Suppose your equipment checks for jammed material. And if there is a jam, you
always want the equipment to abort. In that case, use the POVR instruction. This way, the
equipment aborts even if you have manual control via RSLogix 5000 software.

Q Decide if you want a result code.

Use the Result operand to get a code that shows the success/failure of the PCMD instruction.

If you: Then in the Result operand, enter a:

anticipate ownership conflicts or other
possible errors

DINT tag in which to store a code for the result of
the execution of the instruction

do not anticipate ownership conflictsor 0
other errors

To interpret the result code, see “PCMD Result Codes” on page A-10.
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PCMD Result Codes

If you assign a tag to store the result of a PCMD instruction, the
instruction returns one of the following codes when it executes:

Code (Dec): Description:

0 The command was successful.

24577 The command is not valid.

24578 The command is notvalid for the current state of the equipment phase.
For example, if the equipment phase is in the running state, then a start
command is not valid.

24579 You cannot command the equipment phase. One of the following
already owns the equipment phase.

o RSLogix 5000 software
o external sequencer (RSBizWare Batch software)
o another program in the controller
24594 The equipment phase is unscheduled, inhibited, or in a task that is

inhibited.

Arithmetic Status Flags: not affected

Fault Conditions: none

Execution:
Condition: Relay Ladder Action: Structured Text Action:
prescan The rung-condition-out is set to false. No action taken.
rung-condition-in is false The rung-condition-out is set to false. na
rung-condition-in is true ¢ The instruction executes. na

e The rung-condition-out is set to true.

scan of structured text

na

In structured text, instructions execute each time
they are scanned. To limit the scan of an instruction,
use a qualifier of an SFC action and/or a structured
text construct.

instruction execution

The instruction commands the equipment phase to
the specified state.

The instruction commands the equipment phase to
the specified state.

postscan

The rung-condition-out is set to false.

No action taken.
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If ProcedureB_Stepindex= 20 (The routine is at step 20.)

Example 1:

Relay Ladder

And this is the transition to step 20 (The ONS instruction signals that the EQU instruction went from false to true.)

Change the state of the Add_Water equipment phase to running via the start command.

PCHD
Equipment Phaze Cammand

Then
EQU bAyOrkS_0
Equal [OMS ]
Source & ProcedureB_Steplndex
20+
Source B 20

If ProcedureB_Stepindex= 20 (The routine is at step 20.)

Phaze Mame  Add ‘water
Command Start
Rezult 1]

And the Add_Water equipment phase is complete (Add_Water:Phase.Complete = 1)

Then
Change the state of the Add_Water equipment phase to resetting via the reset command.
Advance to step 30.
EQU Add_water Phaze Complete PCRD
Equal ] E Equiprent Phase Comrmarnd
Source & ProcedureB_Steplndes Phaze Mame  Add water
20% Command Rezet
Source B 20 Fesult 1]
b 1%
b v
Source an
Dest ProcedureB_Steplndes
20
Structured Text
-

=l

Add_Wiater_Step

Tran_001

F1 | FAction_000
PCMD (Add Water  Start, 0);

FO I Action_004
PCMD (Add Water  Reset, 0);

Add Water:Phase.Complete

N\

When the SFC enters Add_Water_Step, change Add_\Water
equipment phase to running via the start command. The P1 qualifier
limits this to the first scan of the step.

Before the SFC leaves Add_Water_Step
(Add_Water:Phase.Complete = 1), change Add_\Water equipment
phase to resetting via the reset command. The PO qualifier limits this
to the last scan of the step.
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Example 2:
Relay Ladder

If ProcedureB_Stepindex = 30 (The routine is at step 30.)

And this is the transition to step 30 (The ONS instruction signals that the EQU instruction went from false to true.)
Then

Change the Add_Ingredient equipment phase to running via the start command.
Verify that the command was successful and store the result code in PCMD_Result[1] (DINT tag).

EQU MpOMS_1 FPCD
Equal [ONS ] Equipment Phase Command
Saource & ProcedureB_Steplndes Phaze Mame  Add_Inaredient
e Cormmand Start
Saurce B a0 Fesult FCHD_Fesul]1]

Structured Text

IJ.I

P Action_004
PCHMD (Add ITngredient, Start PCHMD_ Result[Z]) ;

Add_Ingredient_Step

PO ... Acton_ 005
PCHMD (Add Tngredient, Peset PCMD Result [2]);

Tran_00Z

Add Ingredient.Complete
When the SFC enters Add_Ingredient_Step:

e Change Add_Ingredient equipment phase to running via the star
command.

o Verify that the command was successful and store the result
code in PCMD_Result[2] (DINT tag).

The P1 qualifier limits this to the first scan of the step.
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A-13

Equipment Phase Override
Command (POVR)

Operands:
PR
Equipment Phaze Owerride Cammand
Phaze Mame 7
Cormmand K
Result ?

POVR (PhaseName,
Command, Result);

Description:

Use the POVR instruction to give a hold, stop, or abort command to
an equipment phase regardless of ownership.

Relay Ladder
Operand:  Type: Format: Description:
Phase Name phase name of the  Equipment phase that you want to change to
equipment  a different state
phase
Command command name of the  One of these commands for the equipment
command phase:
¢ hold
e stop
e abort
Result DINT immediate  To let the instruction return a code for its
tag success/failure, enter a DINT tag in which to

store the result code.
Otherwise, enter 0.

Structured Text

The operands are the same as those for the relay ladder POVR

instruction.

The POVR instruction:

e Gives the hold, stop, or abort command to an equipment phase.

e Overrides all owners of the equipment phase. The command
works even if RSLogix 5000 software, RSBizWare Batch software,
or another program already own the equipment phase.
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Guidelines for Using the POVR Instruction

Guideline:

Details:

Q Make sure you want to override
other owners.

Do you want the equipment to hold, stop, or abort even if you have manual control of the
equipment phase via RSLogix 5000 software?

e YES — Use the POVR instruction.
e NO — Use the PCMD instruction.

This also applies to RSBizWare Batch software or other programs. Use the POVR only when
you must hold, stop, or abort regardless of ownership.

Example: Suppose your equipment checks for jammed material. And if there is a jam, you
always want the equipment to abort. In that case, use the POVR instruction. This way, the
equipment aborts even if you have manual control via RSLogix 5000 software.

Q Limit execution of a POVR
instruction to a single scan.

Limit the execution of the POVR instruction to a single scan. Each command applies to only a
specific state or states. Once the equipment phase changes state, the command is no longer
valid. To limit execution, use methods such as:

e Execute the POVR instruction within a P1 Pulse (Rising Edge) or PO Pulse (Falling Edge)
action

e Place a one shot instruction before the POVR instruction
o Execute the POVR instruction and then advance to the next step

POVR Result Codes

If you assign a tag to store the result of a POVR instruction, the
instruction returns one of the following codes when it executes:

Code (Dec): Description:

0 The command was successful.

24577 The command is not valid.

24578 The command is notvalid for the current state of the equipment phase.

For example, if the equipment phase is in the stopping state, then a
hold command is not valid.

24594 The equipment phase is unscheduled, inhibited, or in a task that is
inhibited.

Arithmetic Status Flags: not affected

Fault Conditions: none
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Execution:
Condition: Relay Ladder Action: Structured Text Action:
prescan The rung-condition-out is set to false. No action taken.
rung-condition-in is false ~ The rung-condition-out is set to false. na
rung-condition-in is true e The instruction executes. na

¢ The rung-condition-out is set to true.

scan of structured text

na

In structured text, instructions execute each time
they are scanned. To limit the scan of an instruction,
use a qualifier of an SFC action and/or a structured
text construct.

instruction execution

The instruction commands the equipment phase to
the specified state.

The instruction commands the equipment phase to
the specified state.

postscan

The rung-condition-out is set to false.

No action taken.
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Example:

+-23 Controller Shear_one
-5 Tasks
=53 Event_Based
+ ﬁ Shear_one_Phase

Check_For_Faults
Clear_Faults
Conveyor_Cankrol
Disable_gxis
Enable_fxis

Home_Reference

The equipment program watches for the following faults:
o faulted axis

= l:ﬂ‘ Sear_One_Equipment_Program ° jammed material
K_" Prograrm Tags )
B Mainroutine If there is a fault, then

Local_Interface.Equipment_Faults_Cleared = 0. This tag is an alias for the
controller-scoped tag Shear_1.

+-23 Controller Shear_one
-5 Tasks
=53 Event_Based
= ﬁ Shear_one_Phase
& Phase Tags
E:‘ Prestate_Routine

The prestate routine of the equipment phase watches for the equipment program to signal a
fault.

o [f Interface_To_Equipment.Equipment_Faults_Cleared = 0 then there is a fault.

o Both Interface_To_Equipment and Local_Interface are aliases for Shear_1, so they
have the same values.

Bz aborting .
B Holding If there is a fault Then
B Resatting Give the Shear_One_Phase equipment phase the abort command. The POVR
% EE?:‘:‘”Q instruction makes sure the command works even if someone has manual control of the
B Stoppingg equipment phase through RSLogix 5000 software.
The PFL instruction sets the failure code for Shear_One_Phase = 333.
The Fault_Strobe keeps these actions to a single scan.
Relay Ladder
Interface_To_Equipment Equipmert_Faultz_Cleared  Fault_Strohe PR
JE [z ] Eqjuipmert Phase Cverride Command
Phaze Mame Shear_One_Phaze
Command Abort
Result ]
333
{PFL
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Structured Text

If NOT
Interface To Equipment.Equipment Faults Cleared
And NOT Fault Strobe Then

POVR (Shear One Phase,Abort,0);
PFL (333);
End If;

Fault Strobe := NOT
Interface To Equipment.Equipment Faults Cleared;
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A-17

Equipment Phase Failure
(PFL)

Operands:

PFL (Failure Code) ;

Description:

Drain_*alve. Faulkdlarm

[

Use the PFL instruction as an optional method to signal a failure for an

equipment phase.

Relay Ladder
Operand: Type: Format: Description:
Failure_Code DINT immediate  value to which you want to set the failure
tag code for the equipment phase

Structured Text

The operands are the same as those for the relay ladder PFL

instruction.

The PFL instruction sets the value of the failure code for an equipment
phase. Use the instruction to signal a specific failure for an equipment
phase, such as a specific device has faulted.

102
<FF

# Controller Tags -

=101

Scope: I i MyF‘haseManagtj l%&I PH&SE

Marne o |‘\-"alue “| Data Type ﬂ
[=|-Cirain_T ank. {...) PHASE
[+]-Cirain_T ank_State ad DINT
—Drain_T ank.Bunning 0 BOOL
—Lirain_T ank.Holding 0 BOOL
—Lirain_T ank. Restarting 0 BOOL
—Cirain_T ank. Stapping o BOOL
—Lirain_T ank.Aborting 0 BOOL
—Lirain_T ank.Reszetting 0 BOOL
—LCirain_Tank. dle 1 BOOL
—Dirain_T ank.Held 0 BOOL
—Lirain_T ank. Complete 0 BOOL
—LCirain_Tank. Stopped 0 BOOL
—Cirain_T ank Aborted o BOOL
[+|-Cirain_T ank.Substate 0 DINT
—Lirain_Tank.Pauging 0 BOOL
—LOirain_Tank. Pauzed 0 BOOL
—Drain_T ank.AutoPause 0 BOooL
[+]-Cirain_T ank. Steplndes 0 DINT
[+]-Cirain_T ank. Failure 102 |DINT
[+|-Crain_T ank. Uritl D 0 DINT

il
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Guidelines for Using the PFL Instruction

Guideline: Details:
() Put the PFL instruction in the The PFL instruction sets the failure code for the equipment phase in which you put the
equipment phase. instruction. There is no operand to identify a specific equipment phase.

Typically, put the PFL instruction in a prestate routine for the equipment phase.
o The controller always scans the prestate routine, even when an equipment phase is in

the idle state.

o The controller scans the prestate routine before each scan of a state.

T

prestate routine

current state
routine

N

o Use the prestate routine to continuously maonitor the health of an equipment phase as
you progress through its states.

() Prioritize your failure codes. The PFL instruction sets the failure code only to a value greater than its current value.

o For example, if a PFL instruction sets the failure code = 102, another PFL instruction
can only set the failure code > 102.

o Make sure that you assign higher values to exceptions that require higher priority in
their handling. Otherwise, a lower priority exception may overwrite a more critical

exception.

(1 To take action when a failure The PFL instruction writes its value to the Failure member of the PHASE tag for the equipment

occurs, monitor the Failure phase.
member of the PHASE tag.

When you create an equipment phase,
RSLogix 5000 software creates a tag for the
status of the equipment phase.

controller scope

name = phase name
PHASE data type

The PFL instruction writes its value to the
failure member for the equipment phase. T~

=

Scope: I il MyPhaseManagfj |5|’l$| PHASE

Mame iy |"-.-"a|ue (-l Diata Ty
[=-Cirain_T ank {. ..} PHASE
[+-Drain_T ank.State ad DINT

—Drrain_T ank-Frarfing o BOOL

|_———Tirain_T ank Halding 0 BOOL
—Dirain_T ank.Restarting 0 BOOL
—Lirain_Tank. Stopping o BOOL
—Lirain_Tank aborting o BOOL
—Dirain_T ank.Rezetting o BOOL
—Dirain_Tank.Idle 1 BOOL
—Dirain_Tank.Held o BOOL
—Dirain_T ank. Complete o BOOL
—Drrain_Tank. Stopped o BOOL
—Drain_Tank_Abarted 0 BOOL
[+]-Drain_T ank.Substate 0 DIMNT
—Lrrain_T ank. Pausing o BOOL
—Lirain_Tank. Pauszed o BOOL
—LDirain_Tank.AutoPausze o|BOOoL
[+-Drrain_T ank. Steplndex ODIMT
[+-Drrain_T ank.F ailure 102 |DINT
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A-19

Guideline:

Details:

(] To clear the failure code, use a

PCLF instruction.

You must use a PCLF instruction to clear the failure code of an equipment phase. Instructions

such as a CLR or MOV won 't change the failure code. See Equipment Phase Clear Failure

(PCLF) instruction on page A-21.

Arithmetic Status Flags: not affected

Fault Conditions: none

Execution:
Condition: Relay Ladder Action: Structured Text Action:
prescan The rung-condition-out is set to false. No action taken.
rung-condition-in is false The rung-condition-out is set to false. na
rung-condition-in is true ¢ The instruction executes. na

e The rung-condition-out is set to true.

scan of structured text

na

In structured text, instructions execute each time
they are scanned. To limit the scan of an instruction,
use a qualifier of an SFC action and/or a structured
text construct.

instruction execution

The instruction sets the value of the failure code for
the equipment phase.

The instruction sets the value of the failure code for
the equipment phase.

postscan

The rung-condition-out is set to false.

No action taken.
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Example:

Relay Ladder

In the prestate routine of an equipment phase...
If Drain_Valve.FaultAlarm =1 (The valve did not go to the commanded state.) then
Failure code for the equipment phase = 102.

Dirain_Walve.Faultdlarm
e

102
<FF

If Drain_Tank.Running =1 (The Drain_Tank equipment phase is in the running state.)
And Drain_Tank.Failure = 102 (failure code for the equipment phase)

Then

Change the state of the Drain_Tank equipment phase to holding via the hold command.

Drrain_T ank. Funning EQL FPChDr
7 E E qual E quipment Phase Command
Saurce & Drain_T ank.Failure Phase Mame  Drain_Tank
102 Command hold
Source B 102 Result 1]
Structured Text
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In the prestate routine of an equipment phase...

(*If the drain valve does not go to the commanded
state, then set the failure code of this equipment
phase = 102.%)
If Drain Valve.FaultAlarm Then

PFL(102);
End If;

(*If the Drain Tank equipment phase = running and
its failure code = 102, issue the hold command and
send the equipment phase to the holding state.¥*)

If Drain Tank.Running And (Drain Tank.Failure =
102) Then

PCMD (Drain_ Tank,hold, 0);
End IF;



Equipment Phase Instructions (PSC, PCMD, POVR, PFL, PCLF, PXRQ, PRNP, PPD, PATT, PDET)  A-21

Equipment Phase Clear Use the PCLF instruction to clear the failure code of an equipment
. hase.
Failure (PCLF) phase

Operands:
_ Relay Ladder
PCLF
Equipment Phaze Clear Failure
Fhaze Marme 7 Operand: Type: Format: Description:
Phase Name phase name of the  Equipment phase whose failure code you
equipment  want to clear
phase
PCLF (Phase_Name) ; Structured TeXt

The operands are the same as those for the relay ladder PCLF
instruction.

Description: The PCLF instruction clears the failure code for an equipment phase.

e You must use a PCLF instruction to clear the failure code of an
equipment phase.

¢ A CLR instruction, MOV instruction, or assignment (:=) doesn’t
change the failure code of an equipment phase.

e Make sure the equipment phase does#’t have other owners
when you use the PCLF instruction. The PCLF instruction won’t
clear the failure code if RSLogix 5000 software, RSBizWare Batch
software, or another program owns the equipment phase.

Arithmetic Status Flags: not affected

Fault Conditions: none
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Execution:
Condition: Relay Ladder Action: Structured Text Action:
prescan The rung-condition-out is set to false. No action taken.
rung-condition-in is false ~ The rung-condition-out is set to false. na
rung-condition-in is true e The instruction executes. na

¢ The rung-condition-out is set to true.

scan of structured text

na

In structured text, instructions execute each time
they are scanned. To limit the scan of an instruction,
use a qualifier of an SFC action and/or a structured
text construct.

instruction execution

The instruction clears the value of the failure code
for the specified equipment phase.

The instruction clears the value of the failure code
for the specified equipment phase.

postscan

The rung-condition-out is set to false.

No action taken.

Example:

Relay Ladder

If Drain_Tank_Restart =1 (restart the Drain_Tank equipment phase) then

Clear the failure code of the Drain_Tank equipment phase
Change the state of the Drain_Tank equipment phase to restarting via the restart command.
Drain_Tank_Restart = 0.

Crrair_T ank_R estart FCLF FCRD Drrain_Tank_Restart
1 F Equipment Phaze Clear Failure E quipment Phase Command {10
Phaze Mame Crrain_T ank. Phaze Mame  Drain_Tank
Command Fieztart
Fesult 1]
Structured Text
(*If Drain Tank Restart = on, then:

Clear the failure code for the Drain Tank
equipment phase.

Restart the Drain Tank equipment phase.

Turn off Drain Tank Restart.¥)

If Drain Tank Restart Then
PCLF (Drain_Tank) ;
PCMD (Drain_ Tank,Restart,0);
Drain Tank Restart := 0;
End If;
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Equipment Phase External

Request (PXRQ)

Operands:

FeR

Equiprment Phase E sternal Request
Fhase Instruction

Euternal Request

Data'Value

7—<ZEN3—

P CIPS—
PO

PXRQ (Phase Instruction,

External Request,
Data Value) ;

Use the PXRQ instruction to initiate communication with

RSBizWare Batch software.

Relay Ladder
Operand:  Type: Format: Description:
Phase PHASE_INSTRUCTION  tag tag that controls the operation
Instruction
External request name type of request
Request For available requests, see
page A-26.
Data Value ~ DINT array tag parameters of the request

For array size and data values,
see page A-26.

Structured Text

The operands are the same as those for the relay ladder PXRQ

instruction.

PHASE_INSTRUCTION Data Type

If you want to: Then check Datatype: Notes:
or set this
member:
determine if a false-to-true transition caused EN BOOL See Figure A.2 on page A-25.
the instruction to execute
determine if the request failed ER BOOL See Figure A.2 on page A-25.
To diagnose the error, see the ERR and EXERR values.
determine if the RSBizWare Batch software PC BOOL See Figure A.2 on page A-25.
has completed its processing of the request
determine if the RSBizWare Batch software is P BOOL See Figure A.2 on page A-25.
processing the request
determine if the instruction sent the request WA BOOL See Figure A.2 on page A-25.
but RSBizWare_Batch software has not yet WA also =0 if:
acknowledged it e connection times out
e netwaork error occurs
e ABORT =1
cancel the request ABORT BOOL To abort (cancel) the request, set the ABORT bit=1.

When the controller aborts the instruction:

e ER=1

o ERR shows the result of the abort

Publication LOGIX-UMOO1TA-EN-P - May 2005



A-24  Equipment Phase Instructions (PSC, PCMD, POVR, PFL, PCLF, PXRQ, PRNP, PPD, PATT, PDET)

If you want to: Then check Datatype: Notes:
or set this
member:
¢ diagnose the cause of an error ERR INT If ER =1, the error code gives diagnostic information. To

e write logic to respond to specific errors

interpret the error code, see “PXRQ Error Codes” on
page A-31.

EXERR INT If ER = 1, the extended error code gives additional
diagnostic information for some errors. To interpret the
extended error code, see “PXRQ Error Codes” on
page A-31.

use one member for the various status bits of Status DINT For this member:  Use this bit:

the tag

EN 31
ER 28
PC 27
P 26
WA 25
ABORT 24
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A-25

rung-condition-in

Figure A.2 Timing Diagram of a PXRQ Instruction

EN

WA

PC or ER

®

Description:

Description:

@

The rung-condition-in goes true.

The instruction sends the request to RSBizWare Batch
software.

®

The rung-condition-in goes true.

The instruction sends the request to RSBizWare Batch
software.

©)

RSBizWare Batch software starts processing the request.

®

RSBizWare Batch software starts processing the request.

®

Either of the following occur:

o RSBizWare Batch software completes its processing
of the request. (PC=1).

e Anerror occurs. (ER = 1).

@

The rung-condition-in goes false.
e ENremains=1.

¢ RSBizWare Batch software continues processing the
request. (IP=1).

The rung-condition-in goes false.

Either of the following occur:

o RSBizWare Batch software completes its processing
of the request. (PC=1).

e An error occurs. (ER = 1).
Since the rung-condition-in is false, EN = 0.

Description: The PXRQ instruction sends a request to RSBizWare Batch software.
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Equipment Phase Instructions (PSC, PCMD, POVR, PFL, PCLF, PXRQ, PRNP, PPD, PATT, PDET)

Guidelines for Using the PXRQ Instruction

Guideline:

Details:

() Make sure to use an array for the
Data Values operand.

The Data Values operand requires a DINT array, even if the array contains only 1 element (i.e.,

the data type is DINT[1]).

(1 Inrelay ladder, condition the
instruction to execute on a
transition.

This is a transitional instruction. Each time you want to execute the instruction, toggle the
rung-condition-in from false to true.

(] Instructured text, use a construct
to condition the execution of the
instruction.

When you program a PXRQ instruction in structured text, consider the following:
e In structured text, instructions execute each time they are scanned.
o The PXRQ instruction updates its status bits only when it is scanned.

To keep the instruction from repeatedly executing but ensure that the status bits update,
enclose the instruction in a construct that:

e initiates the execution of the instruction only on a transition (change in conditions)
e remains true until either PC=10or ER =1

Configure the PXRQ Instruction

For more information about PXRQ requests, see RSBizWare Batch
PhaseManager User's Guide, publication BATCHXUMAOOS-EN-P.

If you want to:

Then configure the PXRQ instruction as follows:

External Request: Data Value Value:
Array
Element:
download all input parameters Download Input Parameters DINT[O] 0
download a single input parameter  Download Input Parameters DINTI[0] parameter |D
download a range of input Download Input Parameters DINTIO] parameter ID of the first parameter
parameter DINT[1] number of values
download the input parameters Download Input Parameters Subset  DINT[0] start=1
configured for automatic download transfer of control =2
on start or transfer of control
download all output parameter Download Output Parameter Limits ~ DINT[O] 0
limits
download a single output Download Output Parameter Limits ~ DINT[0] parameter D
parameter limit
upload all reports Upload Output Parameters DINTIO] 0
upload a single report Upload Output Parameters DINT[O] report ID
upload a range of reports Upload Output Parameters DINT[O] report ID of the first report
DINT[1] number of values

Publication LOGIX-UMOO1TA-EN-P - May 2005



Equipment Phase Instructions (PSC, PCMD, POVR, PFL, PCLF, PXRQ, PRNP, PPD, PATT, PDET)

A-27

If you want to:

Then configure the PXRQ instruction as follows:

External Request: Data Value Value:
Array
Element:
upload the output parameters Upload Output Parameters Subset ~ DINT[0] terminal = 1
configured for automatic upload on transfer of control = 2
terminal state or transfer of control
send a message to an operator Send Message to Operator DINTIO] message 1D
clear a message from an operator ~ Clear Message to Operator DINTIO] 0
acquire a resource Acquire Resources DINT[0] equipment ID
acquire multiple resources Acquire Resources DINTI[0] equipment ID
DINT[1] equipment 1D
release a single resource Release Resources DINTIO] equipment ID
release multiple resources Release Resources DINTIO] equipment ID
DINT[1] equipment ID
release all resources Release Resources DINT[O] 0
send a message (and optional data) Send Message to Linked Phase DINT[0] message ID
o another phase DINT[1] number of receivers
DINT[2] value 1
DINT[3] value 2
send a message (and optional data) Send Message to Linked Phase and  DINT[0] message ID
to another phase and wait forthe ~ Wait DINT[] umber of receivers
phase to receive the message
DINT[2] value 1
DINT[3] value 2
wait to receive a message from Receive Message From Linked DINTIO] message 1D
another phase Phase DINTL] value 1
DINT[2] value 2
cancel a message to another phase  Cancel Message to Linked Phase DINT[O] message 1D
cancel all messages to another Cancel Message to Linked Phase DINT[O] 0
phase
download customer’s batch ID Download Batch Data DINTIO] 1
DINT[1] parameter D in which to store the value
download unique batch ID Download Batch Data DINTIO] 2
DINT[1] parameter D in which to store the value
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If you want to: Then configure the PXRQ instruction as follows:
External Request: Data Value Value:
Array
Element:
download phase ID Download Batch Data DINTIO] 3
DINT[1] parameter D in which to store the value
download recipe control verses Download Batch Data DINTIO] 4

manual phase control DINT[1] parameter D in which to store the value

In the result value:
0 =recipe control
1 = manual phase control

download current mode of the Download Batch Data DINTIO] 5

phase DINT[1] parameter D in which to store the value

In the result value:
0 =P - Auto mode
1=0 - Auto mode

download the low limit of an input ~ Download Batch Data DINTIO] 6
parameter
The input parameter tag stores the low
limit.
download the high limit of an input  Download Batch Data DINT[O] 7
parameter
The input parameter tag stores the high
limit.
download data about the container  Download Material Track Data DINT[O] 1
currently in use. Container In Use DINT[] attribute ID
DINT[2] parameter D in which to store the value
download data about the current Download Material Track Data DINT[O] 2
material inside the container Container In Use -
currently in use. DINT[1] attribute ID
DINT[2] parameter D in which to store the value
dov_vnl_oad data abo_ut the current Down!oad Material Track Data DINT[O] 3
Iuoste|n5|de the container currently in -~ Container In Use DINT[] attribute ID
DINT[2] parameter D in which to store the value
upload data about the container Upload Material Track Data DINT[O] 1
currently in use Container In Use DINTL] attribute 1D
DINT[2] parameter |D that has the value
upload data about the current Upload Material Track Data DINT[O] 2
material inside the container Container In Use -
currently in use. DINT[1] attribute ID
DINT[2] parameter D that has the value
upload data about the current lot Upload Material Track Data DINT[O] 3
Lnssgde the container currently in Container In Use DINTL] attribute 1D
DINT[2] parameter |D that has the value
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If you want to:

Then configure the PXRQ instruction as follows:

External Request: Data Value Value:
Array
Element:
download the current binding's Download Container Binding DINTIO] parameter ID in which to store the value
container priority Priority
upload a new container priority for ~ Upload Container Binding Priority DINT[O] parameter |D that has the value
the current binding
download information regarding Download Sufficient Material DINT[O] parameter D in which to store the value
the availability of sufficient In the result value:
material 0 = insufficient material
1 = sufficient material
generate a signature Generate E Signature DINT[O] ID of the signature template
DINT[1] define if the signature is cancelable:
no=0
yes = nonzero
download material attribute Download Material Track Database  DINT[0] 0
Data DINT[1] parameter D in which to store the value
DINT[2] controller ID
DINT[3] attribute ID
download lot attribute Download Material Track Database  DINT[0] 1
Data DINT[1] parameter ID in which to store the value
DINT[2] controller ID
DINT[3] attribute ID
download container attribute Download Material Track Database  DINT[0] 3
Data DINT[1] parameter ID in which to store the value
DINT[2] controller ID
DINT[3] attribute ID
download container priority Download Material Track Database  DINT[0] 4
assignment Data DINT[1] parameter D in which to store the value
DINT[2] material ID
DINT[3] container ID
DINT[4] feed type:
1 = add to container
2 = distribute from container
upload material attribute Upload Material Track Database DINT[O] 5
Data DINT[1] report ID that has the value
DINT[2] controller ID
DINT[3] attribute ID
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If you want to:

Then configure the PXRQ instruction as follows:

External Request: Data Value Value:
Array
Element:
upload lot attribute Upload Material Track Database DINTIO] 6
Data DINT[1] report ID that has the value
DINT[2] controller ID
DINT[3] attribute ID
upload container attribute Upload Material Track Database DINT[O] 8
Data DINT[1] report ID that has the value
DINT[2] controller ID
DINT[3] attribute ID
upload container priority Upload Material Track Database DINT[O] 9
assignment Data DINT[] report ID that has the value
DINT[2] material ID
DINT[3] container ID
DINT[4] feed type:

add to container = 1
distribute from container = 2
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PXRQ Error Codes
ERR (hex)  EXERR (hex) Description Recommended Action
00 0000 The PXRQ instruction was aborted before it  None
sent the request to RSBizWare Batch
software.
01 0000 The PXRQ instruction was aborted after it~ None
sent the request to RSBizWare Batch
software.
02 0000 2 or more PXRQ instructions executed at the  Limit execution to 1 PXRQ instruction at a time.
same time using the same request type
03 0110 Communication error. The request was not  Check that RSBiz\Ware Batch software is connected and
delivered because there is no subscriber running.
subscribed to the phase.
0210 Communication error. The request was not ~ Check that RSBiz\Ware Batch software is connected and
delivered because there is no connectionto  running.
the Notify object.
0410 Communication error. Delivery failed. Check the connection and communication path to
RSBizWare Batch software.
1010 Communication error. The request was not  Check that RSBiz\Ware Batch software is connected and
delivered because RSBizWare Batch running.
software does not subscribe to receive the
external request.
1020 RSBizWare Batch software isn't attachedto  Check that RSBiz\Ware Batch software is attached to the
the phase. phase.
04 0002 The RSBizWare Batch software Check the connection and communication path to
encountered an error while processing the ~ RSBiz\Ware Batch software.
request.
0003 The PXRQ instruction contains an invalid Check the connection and communication path to
value. RSBizWare Batch software.
0004 RSBizWare Batch software is not in the Check the connection and communication path to
proper state to process the request. RSBizWare Batch software.
0005 2 or more PXRQ instructions executed atthe  Limit execution to 1 PXRQ instruction at a time.
same time using different request types
0006 Error storing to parameter tags at end of Check the connection and communication path to
request processing. RSBizWare Batch software.
05 0000 RSBizWare Batch software received the Check the connection and communication path to
request but passed back an invalid cookie.  RSBizWare Batch software.
06 0000 PXRQ instruction sent an invalid parameter ~ Check the connection and communication path to

to RSBizWare Batch software.

RSBizWare Batch software.

Arithmetic Status Flags: not affected

Fault Conditions: none

Publication LOGIX-UMOO1TA-EN-P - May 2005



A-32

Equipment Phase Instructions (PSC, PCMD, POVR, PFL, PCLF, PXRQ, PRNP, PPD, PATT, PDET)

Execution:
Condition: Relay Ladder Action: Structured Text Action:
prescan The rung-condition-out is set to false. No action taken.

rung-condition-in is false

The rung-condition-out is set to false.

na

rung-condition-in is true

¢ When the rung-condition-in goes from false
to true, the instruction executes one time.

¢ The rung-condition-out is set to true.

na

scan of structured text

na

In structured text, instructions execute each time
they are scanned. To limit the scan of an instruction,
use a qualifier of an SFC action and/or a structured
text construct.

instruction execution

The instruction sends the specified request to
RSBizWare Batch software.

The instruction sends the specified request to
RSBizWare Batch software.

postscan

The rung-condition-out is set to false.

No action taken.
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Example:

Relay Ladder

If ThisPhase.Stepindex.7 =1 (The routine is at step 1.), then
Send the Acquire Resources request to RSBizWare Batch software. The DataValues tag is a DINT array that contains
the equipment IDs of the resources.
When RQ_Control[0].PC= 1 or RQ_Control[0]. ER=1 (The request is complete or it failed.), then

Done = 1. (This signals the sequence to go to the next step.)

ThizPhasze Steplndes.1
<idd v Steplndex 1> FeR0
1 F Equiprnent Phasze Esternal Fequest —<F
Phaze Instruction RO_Cantralll] —ER>—
E sternal Fequest Acouire Resources —CIP2>—
Drata Value Dataalues —IPC—
RGE_Contral[0].PC Step_Done
1 L
1 C s
RE_Contral[0].ER
JrC
1 C

Structured Text

This action executes one time to initialize the data values of the
PXRQ instruction to the equipment IDs of the resources it will

acquire.
o
- J_F"1;I.ﬁ.cticln_l:ll:l'1
F Betup the resources to be acoquired
Step_000 F Thesze are the EBatch Equipment Ids of the resources
] ataWalues[0] = 1;
CataWaluss[1l] = E;
CataWalues[z] = 3;
N | .| Action_000
F Perform the External PBecgquest to the Batch Serwver
ff (Step 000 F2) OR (NOT RO Control [0].PC) then
PARREQIRD_Control[0], AcquirePesources, DataWalues);
5 Iend_lf,:
Lol | Tean oo If Step_000.FS=1 (i fth
-] te, FO = Irst scan of the ste
EQ_Control[0].PC P- ( ) p) o
[Ij Or RQ_Control[0]. PC =0 (The PXRQ instruction is in process.), then
Send the Acquire Resources request to RSBizWare Batch software.

The DataValues tag is a DINT array that contains the equipment IDs
of the resources.

If RQ_Control[0]. PC=1 (The request is complete.), then
Go to the next step.
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Equipment Phase New
Parameters (PRNP)

Operands:
—<PRNF—
PRNP ( ) ;
Description:

When RSBizWare Batch software has new
parameters for an equipment phase, it sets the
NewlnputParameters bit for the phase.

After you download the parameters, use the
PRNP instruction to clear the hit.

Arithmetic Status Flags: not affected

Fault Conditions:
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Use the PRNP instruction to clear the NewInputParameters bit of an
equipment phase.

Relay Ladder

none

Structured Text

none

You must enter the parentheses () after the instruction mnemonic,
even though there are no operands.

The PRNP instruction clears the NewInputParameters bit of the
equipment phase.

# Controller Tags - MyPhaseManager{controller) ;|E
Scope: I ﬂ MyPhaseManagfj Show... I PHASE
Mame | Walue € | Data Type
—add_w ater. Clearbd eszageT o perator o |BOOL
—ddd W ater. GenerateE Signature 0 |BOOL
—add_w ater DownloadE atchData o |BOOL
—add_w ater. Downloadid atenalTrackDataContaine. . o |BOOL
—add_w ater DownloadCantainerB indingPriarity o |BOOL
—add_w ater. DownloadS ufficienthd atenal o |BOOL
—ddd ' ater. Diownloadhd aterialTrackD atabaselD ata 0 |BOOL
—add_w ater Uploadhd atenal T rackDataContainern. o |BOOL
—add_w ater. UploadContainerBindingPriarity o |BOOL
—add_w ater Uploadhd atenialTrackDatabazeData o |BOOL
—add_w ater AbortingR equest o |BOOL
» —ddd W ater. MewlnputParameters 1|BOOL

4 [ ¥ |% Monitor Tags A Edit Tags f

KR

none
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Execution:
Condition: Relay Ladder Action: Structured Text Action:
prescan The rung-condition-out is set to false. No action taken.
rung-condition-in is false ~ The rung-condition-out is set to false. na
rung-condition-in is true e The instruction executes. na

¢ The rung-condition-out is set to true.

scan of structured text na In structured text, instructions execute each time
they are scanned. To limit the scan of an instruction,
use a qualifier of an SFC action and/or a structured

text construct.
instruction execution The instruction clears the NewlnputParameters bit ~ The instruction clears the NewlnputParameters bit
of the equipment phase. of the equipment phase.
postscan The rung-condition-out is set to false. No action taken.

Example:
Relay Ladder

If ThisPhase.NewinputParameters = 1 (RSBizWare Batch software has new input parameters for the equipment phase), then
DataValues[0]= 2. This sets the PXRQ instruction for transfer of contraol.

Send the Download Input Parameters Subset request to RSBizWare Batch software. Since DataValues[0]=2, the
instruction is set for transfer of control.

When RQ_Control[0].PC =1 (The PXRQ instruction is done.), then
ThisPhase. NewlnputParameters = 0 via the PRNP instruction.

ThizsPhaze MewwinputParameters
=izl MewinputParameters= A0
] F Miove
Source 2
Dest Data'values[0]
0 &
PrREC
Equipment Phaze External Request 7 EM —
Phase Instruction RG_Controll0] HER»—
External Reguest Dowenload Input Parameters Subset P —
Diata Walue Datatalues H{PC—
Ri_Caortral[0]. PO
7 E £ PRIP —
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Structured Text

This is a stored action. It continues to execute even after the SFC leaves
Step_001.

|5 .. Acton_008
F Bet up a stored action to check
Step_001 F for New Input Parameters

)

end if;

FRHTPQ ;
end if;

nd if;

HEf (ThisPhase . NewImputParameters) then
OFR (NOT BQ_Control[0].PC) then
= E;

if (Enable FRQ])
Lataalus=s[0]
F<RQ{ED _Control[0], DowmloadInputParametersSubset, DataWalues);
Enable PF<EQ = 07

if (B]_Control[0].PC) then

l=ze
[ Enable THRQ :

L If ThisPhase.NewinputParameters =1 (RSBizWare Batch software has new input parameters for
the equipment phase), then

Otherwise
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If Enable_PXRQA =1 (Let the PXRQ instruction execute.)
Or RQ_Control[0]. PC= 0 (The PXRQ instruction is in process.), then

DataValues[0]= 2. This sets the PXRQ instruction for transfer of control.

Send the Download Input Parameters Subset request to RSBizWare Batch software.
Since DataValues[0]= 2, the instruction is set for transfer of control.

Enable_PXRQ=0 (Do not let the PXRQ instruction restart after the request
completes.)

If RQ_Control[0]. PC= 1(The request is complete.), then

ThisPhase.NewlnputParameters = 0 via the PRNP instruction.

Enable_PXRQ=1 (Let the PXRQ instruction execute the next time new input parameters are
available.
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Equipment Phase Paused

(PPD)

{FPD}

PPD (

) 7

Operands:

Description:

Use the PPD instruction to set up breakpoints within the logic of an
equipment phase.

Relay Ladder
none
Structured Text
none

You must enter the parentheses () after the instruction mnemonic,
even though there are no operands.

The PPD instruction lets you stop execution at a specific step
(breakpoint) to test and troubleshoot your logic. When an equipment
phase is in the pausing substate and the controller executes a PPD
instruction, the controller:

e Sets the Paused bit of the PHASE tag = 1
e Makes the rest of the rung = false (RLL)

Once you place PPD instructions in your equipment phase, you can
either use them or ignore them.

Start ol

o

Resetting

Ahort

Aborting
Ahorted

Complete

Auto Pause

RS L Paused 1

The auto pause and pausing substates let you control whether or not the
equipment phase uses your breakpoints.

The auto pause, pause, and resume commands let you change the substate and step through your

breakpoints.
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The following timing diagram shows how the PPD instruction effects
the substate bits of a PHASE tag.

| | |

| | |

phase_name.AutoPause : : :
- | | |

| | |

phase_name.Pausing

phase_name.Paused

rung-condition-in

rung-condition-out

|
|
|
|
|
|
|
|
|
| + +
phase_name.Running ! | |
1
|
|
|
|
|
|
|
|
|

O © ® ®

Description:

The equipment phase gets the auto pause command.

The equipment phase gets the start command.
Once the equipment phase starts, it goes to the pausing substate.

Input conditions for the PPD instruction go true.
The equipment phase changes from the pausing substate to the paused substate

The equipment phase gets the resume command.

The logic goes to next step, so input conditions go false and the outputs no longer
execute.

® ® 00

Because auto pause is on, the equipment phase automatically goes back to the
pausing substate.
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Guidelines for Using Breakpoints

Guideline:

Details:

(1 Organize your logic as a series of
steps.

PPD instructions (breakpoints) are easiest to use if your logic moves through defined steps,
such as a state machine or SFC.

o A breakpoint only signals that specific conditions are met. It does not stop the
execution of the equipment phase.

¢ To have your logic actually break (pause) at a breakpoint, organize your logic so that it
stays at the step at which the breakpoint occurred until you give the resume
command.

See the examples on page A-41.

(1 Do notuse a PPD instruction as a
temporary end of the routine.

Even when an equipment phase is paused, it continues to execute all its logic.
o When a PPD instruction executes, it only sets the Paused bit for the equipment phase.

o |f you program the PPD instruction in RLL, it disables only the rest of the logic on its
rung. It does not terminate or suspend the execution of the routine.

o Think of the PPD instruction as a condition that you can apply or ignore based on the
auto pause and pause commands.

(1 Limit the execution of a PPD
instruction to a single scan.

In the pausing substate, an equipment phase goes to paused at the first PPD instruction
whose conditions are true. If the PPD instruction executes over several scans, the equipment
phase may continually pause at the same breakpoint. (This is different than a One Shot (ONS)
instruction, which executes only on a false-to-true transition.)

() Make sure only 1 PPD instruction
at a time is true.

A PPD instruction does not have a control tag to remember whether it executed.

e Anytime its conditions are true (and the equipment phase is in the pausing substate),
the PPD instruction acts as a breakpoint (sets the equipment phase to paused).

¢ Limiting your logic to one possible breakpoint at a time ensures that you pause at the
required breakpoint.

() Choose the correct substate.

PPD instructions (breakpoints) work only when the equipment phase is in the pausing
substate:

To pause at: Give this command: Notes:
each true auto pause ¢ \When you start the equipment phase, it goes
breakpoint to the pausing substate.
¢ \When you give the resume command after a
pause, the equipment phase remains in the
pausing substate.
o To turn off auto pause, give the auto pause
command again.
first true pause e Give the pause command after you start the
breakpoint equipment phase.

¢ To pause at another breakpoint, give the
resume command and then the pause
command.

Arithmetic Status Flags: not affected

Fault Conditions: none
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Execution:
Condition: Relay Ladder Action: Structured Text Action:
prescan The rung-condition-out is set to false. No action taken.
rung-condition-in is false ~ The rung-condition-out is set to false. na
rung-condition-in is true The instruction executes. na

scan of structured text na In structured text, instructions execute each time
they are scanned. To limit the scan of an instruction,
use a qualifier of an SFC action and/or a structured
text construct.
instruction execution Substate: Action: Substate: Action:
pausing o The substate = paused. pausing o The substate = paused.
o The Paused bit of the PHASE tag o The Paused bit of the PHASE tag
= 1 = 1
o The rung-condition-out = false.
notpausing  The rung-condition-out = true. notpausing  No action taken.

postscan

The rung-condition-out is set to false.

No action taken.
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Example:

Relay Ladder

If the equipment phase is in the pausing substate

And ThisPhase.Stepindex = 20 (The routine is at step 20.)

And FillTime.DN = On
Then the PPD instruction prevents the MOV instruction from moving the routine to step 30 until the equipment phase gets
the resume command. (The routine stays at step 20.)
When the equipment phase gets the resume command, the PPD instruction lets the MOV instruction execute, so the
routine goes to step 30.

EQu TOM

Equal Timer On Delay
Source & ThisPhaze Steplndes Tirner FillTirne =

<odd water Steplndex: Prezet 10000 &

20+ Accum 10000
Source B 20
FillTirme.OM b %
E=={ PFD —— Mave
Source 30

Dest ThizPhaze Steplndes
¢add MwWater Steplndex:
20€

Structured Text

IJ.I
I = FO .| Action_001 Step_001.T
0
Step_004
Cngredient Add.ZET[0].ZZ.3tate Cmnd = 0;

If Step_007.DN =1 (The step ran for the preset time.), then

Tran 001 / Ingredient_Add. .. State_Cmnd = 0 (stop adding ingredient)
Step OOL.DN

The SFC goes to Step_004

| LN .| Aetion_003

1292 R

Step_H04 ——————————_ Whenthe SFC goes to Step_004
The PPD instruction sets Add_Ingredient.Paused =1
While Add_Ingredient.Paused =1, the SFC stays at Step_004.
Tran_0032

When the equipment phase gets the resume command
Add_Ingredient.Paused =0
The SFC goes to the next step

Hot Add Ingredient. Faused
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Attach to Equipment Phase Use the PATT instruction to take ownership of an equipment phase to
( PATT) either:

e prevent another program or RSBizWare Batch software from
commanding an equipment phase

e make sure another program or RSBizWare Batch software does
not already own an equipment phase

Operands:
_ PATT Relay Ladder
Attach to Equipment Phase |
EL’:EE Name 3 Operand:  Type: Format: Description:
Phase Name phase name of the  Equipment phase that you want to own
equipment
phase
Result DINT immediate  To let the instruction return a code for its
tag success/failure, enter a DINT tag in which to
store the result code.
Otherwise, enter 0.
PATT (Phase_Name, Structured Text
Result) ;

The operands are the same as those for the relay ladder PATT
instruction.

Description: The PATT instruction lets a program take ownership of an equipment
phase.

e Ownership is optional. As long as an equipment phase has no
owners, any sequencer (program in the controller, RSBizWare
Batch software) can command an equipment phase.

e RSBizWare Batch software always takes ownership of an
equipment phase.

e Once a sequencer owns an equipment phase, no other
sequencer can command the equipment phase.
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Guidelines for Using the PATT Instruction

Guideline: Details:

Q Consider ownership if you have  Ownership makes sure that a program can command all the equipment phases it needs and
multiple sequencers that use a locks out any other sequencers.
common equipment phase.

If you use: Then:
RSBizWare Batch software to also run Before you execute your sequence
sequences within this controller (process), take ownership of all the
multiple programs to command the same 3gg|spment phases that the sequence
equipment phase '
none of the above There is no need to own the equipment
phases.
O Remember that RSLogix 5000 Regardless of whether a program or RSBizWare Batch software owns an equipment phase,

software overrides the controller. you can always use RSLogix 5000 software to override ownership and command the
equipment phase to a different state.

This: Overrides this:

RSLogix 5000 software controller (internal sequencer)
RSBizWare Batch software (external sequencer)

controller (internal sequencer) none
RSBizWare Batch software (external none
sequencer)
Q Use the Result operand to Use the Result operand to get a code that shows the success/failure of the PATT instruction.
validate ownership. To interpret the result code, see “PATT Result Codes” on page A-44
Q Avoid or plan for a result code =  On each execution, the PATT instruction tries to take ownership of the equipment phase. Once
24582, a program owns an equipment phase, another execution of the PATT instruction produces a

result code = 24582. When you use a PATT instruction, either:
o Limit its execution to a single scan to avoid the 24582 result code.
o Include in your conditions for ownership a result code = 24582. See the example on

page A-45.
Q When the sequence is done, To relinguish ownership, use a Detach from Equipment Phase (PDET) instruction. See
relinquish ownership. page A-47.
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A-44 Equipment Phase Instructions (PSC, PCMD, POVR, PFL, PCLF, PXRQ, PRNP, PPD, PATT, PDET)
PATT Result Codes
If you assign a tag to store the result of a PATT instruction, the
instruction returns one of the following codes when it executes:
Code (Dec):  Description:
0 The command was successful.
24579 RSLogix 5000 software already owns the equipment phase.
o This program now also owns the equipment phase.
o Since RSLogix5000 software is higher priority than a program, the
program cannot command the equipment phase.
24582 The program already owns the equipment phase.
24593 One of the following already owns the equipment phase.
o external sequencer (RSBizWare Batch software)
o another program in the controller
24594 Equipment phase is inhibited, unscheduled, or in a task that is inhibited.
Arithmetic Status Flags: not affected
Fault Conditions: none
Execution:
Condition: Relay Ladder Action: Structured Text Action:
prescan The rung-condition-out is set to false. No action taken.
rung-condition-in is false The rung-condition-out is set to false. na
rung-condition-in is true ¢ The instruction executes. na

e The rung-condition-out is set to true.

scan of structured text na In structured text, instructions execute each time
they are scanned. To limit the scan of an instruction,
use a qualifier of an SFC action and/or a structured
text construct.

instruction execution The instruction tries to take ownership of the The instruction tries to take ownership of the

specified equipment phase.

specified equipment phase.

postsca

n The rung-condition-out is set to false.

No action taken.
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Equipment Phase Instructions (PSC, PCMD, POVR, PFL, PCLF, PXRQ, PRNP, PPD, PATT, PDET) ~ A-45

Example: Relay Ladder

If Step.7=1 (first step in the sequence) then
Each PATT instruction tries to take ownership of an equipment phase.
If the Result of a PATT instruction = 0 or 24582 (the program owns the equipment phase), then
A bit within the Ownership tag = 1. (In the Ownership tag, each equipment phase is assigned a bit.)

If Ownership= 3 (The program owns both equipment phases as shown by bits 0 and 1.), then:
Done = 1. (This signals the sequence to go to the next step.)

Stepd P TT EQL Dhwrnerzhip 0
1 E Attach to Equipment Phaze Equal L
Phaze Mame Add_ W ater Source & PATT_Result[0]
Result PATT_Result[0] [0+
Source B 1]
EQU
Equal
Source & PATT_Result[0]
&
Source B 24582
PATT EQL Ovirnership1
Aftach to Equipment Phaze Equal L
Phaze Mame  Add_lnaredient Source & PATT_Result1]
Fezult PATT_Resul1] Qe
Source B a
EqQu
Equal
Source & PATT_Reszult1]
e
Source B 24582
EQU Step Done
Equal L
Source & Owhership
0+
Source B K
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A-46  Equipment Phase Instructions (PSC, PCMD, POVR, PFL, PCLF, PXRQ, PRNP, PPD, PATT, PDET)

IJ'I

Structured Text

At the first step in the sequence, this action tries to take ownership
of 2 equipment phases that the sequence uses.

T ake_COwnership
)

1

Lo | Tran_oos

Ovmership
7

= o

M I Action_00=

PATT (Add Water ,PATT Result[0]1);
PATT (Add Ingredient PATT DResult[1l]);

M ...Iﬁ-.-::ti-:-n_ElI:IQ
Cf (PATT Result[0d]= 0) or (PATT_ Result[0]= 24582) then

Ovnership. 0 = 1;

End If:

Lf (PATT Result[l]l= 0) or (PATT PResult[l]l= Z4528Z) then
Ovmership.1 := 1;

|End_I £

=3 This action checks that the program owns the equipment phases. If
the Result of each PATT instruction = 0 or 24582 (the program owns

the equipment phase), then

A bit within the Ownershiptag = 1. (In the Ownership tag,
each equipment phase is assigned a bit.)

If Ownership= 3 (The program owns both equipment phases as shown by bits 0 and 1.), then the

SFC goes to the next step.
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Equipment Phase Instructions (PSC, PCMD, POVR, PFL, PCLF, PXRQ, PRNP, PPD, PATT, PDET) ~ A-47

Detach from Equipment

Phase (PDET)

Operands:

FODET
Detach fram Equipment Phaze

Phaze Mame

?

PDET (Phase Name) ;

Description:

Arithmetic Status Flags:

Fault Conditions:

Use the PDET instruction to relinquish ownership of an equipment
phase.

Relay Ladder
Operand:  Type: Format: Description:
Phase Name phase name of the  Equipment phase that you no longer want to
equipment  own
phase

Structured Text

The operands are the same as those for the relay ladder PDET
instruction.

After a program executes a PDET instruction, the program no longer
owns the equipment phase. This frees the equipment phase for
ownership by another program or by RSBizWare Batch software. Use
the PDET instruction only if the program previously took ownership
of an equipment phase via an Attach to Equipment Phase (PATT).
instruction.

not affected

none
Execution:

Condition: Relay Ladder Action: Structured Text Action:

prescan The rung-condition-out is set to false. No action taken.

rung-condition-in is false ~ The rung-condition-out is set to false. na

rung-condition-in is true ¢ The instruction executes. na

e The rung-condition-out is set to true.

scan of structured text na In structured text, instructions execute each time
they are scanned. To limit the scan of an instruction,
use a qualifier of an SFC action and/or a structured
text construct.
instruction execution The instruction relinquishes ownership of the The instruction relinquishes ownership of the
specified equipment phase. specified equipment phase.
postscan The rung-condition-out is set to false. No action taken.
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A-48 Equipment Phase Instructions (PSC, PCMD, POVR, PFL, PCLF, PXRQ, PRNP, PPD, PATT, PDET)
Example:
Relay Ladder
If Step.6="1 (step 6 in the sequence) then
Each PDET instruction relinquishes ownership of the equipment phases that the sequence owned.
Each Ownership bit = 0. (In the Ownership tag, each equipment phase is assigned a bit.)
Done = 1. (This signals the sequence to go to the next step.)
StepE FDET Cwnerzhip.
7 E Dretach from E quipment Phase Wik
Phagze Mame Add W ater
FOET Cwnerzhip. 1
Cietach fram E quipment Phase 11
Phage Mame Add_|ngredient
FOET Qwnerzhip, 2
Cietach fram E quipment Phase 11
Phasze Mame Agitate
FOET Qwnerzhip, 2
Detach from Equipment Phaze 1
Phasze Mame Drain_Tank
Step_Done
1
Structured Text
When the sequence is done, this action:
o relinquishes ownership of the equipment phases
o clears the ownership flags (bits that the SFC set when it took
ownership of the equipment phases)
The P1 qualifier limits this to the first scan of the step.
L
_I = F1 _I Relingquish_Cwnership
PDET (Add Water); Ownership. 0 := 0;
Complete FDET (Add_Ingredient); Ownership.l := 0;
PDET (Agitate) ; Ownership. 2 = 0;
PLET (Drain Tank); Ownmership.3 -= 0;
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Appendix B

PHASE Data Type

Using the PHASE Data Type The PHASE data type gives you status information about an

equipment phase.

# | Controller Ta =
When you create an equipment phase, Soope I 0 Myphasemanagfj |Sh¢| PHASE

RSLogix 5000 software creates a tag for the Name_ o | Value ¢|DaaTy
status of the equipment phase. E-Drain_Tank A wrdr PHASE

[+-Drrain_Tank. State 64 DIMT

controller scope Drain_TankRarifing 0 BOOL

name = phase name | —Ciain_Tank.Holding o BOOL

PHASE data type — —Dirain_Tank.Restarting o BOOL

—LDirain_T ank. Stopping o BOOL

Set and Clear Equipment For most of the members of the PHASE data type, you can only
Phase Ta g Values monitor its value. You can control only the following members:

Member Control Method

StepIndex If you program an equipment phase as a sequence of steps in ladder diagram or structured
text, use the Steplndex value as the step number or bit value. (SFCs automatically
sequence through steps.)

e Toinitialize the Steplndex value, use the configuration properties for the equipment
phase:

[ Equipment Phase Properties - Add_W _ |EI|5|

Gereral  Configuration* | F'alametersl Moniturl

Agzigned Foutines:

Prestate: |<none> j
Fault: |<nnne> j
[ Inhibit Equipment Phase
Imitial State: I |dle j

When the equipment phase
goes from idle —running, v Complete State Immediately I nat Implemented

Steplndex = Initial Step Index. — g Initial Step Index: |1 =

¢ To advance to the next step, write logic to increment the Stepindex value (e.g.,
MOV, MUL, OTL, :=)
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B-2 PHASE Data Type

Member Control Method
Failure To: Use this instruction:
set the Failure value Equipment Phase Failure (PFL)
clear the Failure value Equipment Phase Clear Failure (PCLF)
NewlnputParameters To clear.the NewlInputParameters bit, use an Equipment Phase New Parameters (PRNP)
instruction.
Producing Use bit-level instructions or an assignment to set or clear this bit (e.g., OTE, :=).
Standby Use bit-level instructions or an assignment to set or clear this bit (e.g., OTE, :=).

PHASE Data Type

If you want to: Then check this Data type: Notes:
member:

use one member to monitor the state of an State DINT Read—only

equipment phase For this state: Use this bit:
Running 0
Holding 1
Restarting 2
Stopping 3
Aborting 4
Resetting 5
dle 6
Held 7
Complete 8
Stopped 9
Aborted 10

see if the equipment phase is in the running Running BOOL Read—only

state

see if the equipment phase is in the holding Holding BOOL Read-only

state

see if the equipment phase is in the restarting  Restarting BOOL Read—only

state

see if the equipment phase is in the stopping ~ Stopping BOOL Read-only

state

see if the equipment phase is in the aborting  Aborting BOOL Read-only

state

see if the equipment phase is in the resetting ~ Resetting BOOL Read—only

state

see if the equipment phase is in the idle state  Idle BOOL Read—only

see if the equipment phase is in the held state Held BOOL Read-only
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PHASE Data Type B-3

If you want to: Then check this Data type: Notes:
member:
see if the equipment phase is in the complete  Complete BOOL Read—only
state
see if the equipment phase is in the stopped  Stopped BOOL Read—only
state
see if the equipment phase is in the aborted ~ Aborted BOOL Read—only
state
use one member to monitor the substate of an ~ Substate DINT Read—only
equipment phase For this substate: Use this bit:
Pausing 0
Paused 1
AutoPause 2
see if the equipment phase is in the pausing  Pausing BOOL Read—only
substate
see if the equipment phase is in the paused Paused BOOL Read—only
substate
see if the equipment phase is in the AutoPause BOOL Read—only
auto pause substate
use an integer value or the bits of an integerto ~ Steplndex DINT e To initialize the StepIndex value, use
sequence through a series of steps the configuration properties for the
equipment phase.
¢ To advance to the next step, use logic
such as an MOV, MUL, or :=to
increment the Stepindex value.
flag a specific e_xception for an equip_rr_]ent Failure DINT To: Use:
phase (fault, failure, off-normal condition, etc.) seta Failure value PFL instruction
clear the Failure value PCLF instruction
find the unit ID of an equipment phase UnitlD DINT RSBizWare Batch software sets this value.
monitor the ownership of an equipment phase  Owner DINT Read—only
see if an external request is in process via a PendingRequest DINT ¢ Read-only
PXRQ instruction e Fach bit = the state of a specific
request, starting with bit 0. The bits
are in the order shown by the
request-specific members below.
see if a Download Input Parameters request is  DownloadInputParameters  BOOL Read—only
in process via a PXRQ instruction
see if a Download Input Parameters Subset DownloadInputParameters  BOOL Read—only
request is in process via a PXRQ instruction Subset
see if a Upload Output Parameters requestis  UploadQOutputParameters ~ BOOL Read—only
in process via a PXRQ instruction
see if a Upload Output Parameters Subset UploadQutputParameters  BOOL Read—only
request is in process via a PXRQ instruction Subset
see if a Download Output Parameter Limits DownloadQOutput BOOL Read—only

request is in process via a PXRQ instruction

ParameterLimits
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B-4 PHASE Data Type

If you want to: Then check this Data type: Notes:
member:

see if an Acquire Resources request is in AcquireResources BOOL Read—only

process via a PXRQ instruction

see if an Release Resources request is in ReleaseResources BOOL Read—only

process via a PXRQ instruction

see if a Send Message To Linked Phase SendMessageToLinked BOOL Read—only

request is in process via a PXRQ instruction Phase

see if a Send Message To Linked Phase And ~ SendMessageTolinked BOOL Read—only

Wait request is in process via a PXRQ PhaseAndWait

instruction

see if a Receive Message From Linked Phase  ReceiveMessageFrom BOOL Read—only

request is in process via a PXRQ instruction LinkedPhase

see if a Cancel Message To Linked Phase CancelMessageTolLinked ~ BOOL Read—only

request is in process via a PXRQ instruction Phase

see if a Send Message To Operator request is ~ SendMessageToOperator ~ BOOL Read—only

in process via a PXRQ instruction

see if a Clear Message To Operator requestis  ClearMessageToOperator  BOOL Read—only

in process via a PXRQ instruction

see if a Generate E Signature request is in GenerateESignature BOOL Read—only

process via a PXRQ instruction

see if a Download Batch Data request is in DownloadBatchData BOOL Read—only

process via a PXRQ instruction

see if a Download Material Track Data DownloadMaterialTrack BOOL Read—only

Container In Use request is in process via a DataContainerlnUse

PXRQ instruction

see if a Download Container Binding Priority ~ DownloadContainer BOOL Read—only

request is in process via a PXRQ instruction BindingPriority

see if a Download Sufficient Material request  DownloadSufficient BOOL Read-only

is in process via a PXRQ instruction Material

see if a Download Material Track Database DownloadMaterialTrack BOOL Read—only

Data request is in process via a PXRQ DatabaseData

instruction

see if a Upload Material Track Data Container ~ UploadMaterialTrackData  BOOL Read—only

In Use request is in process via a PXRQ ContainerlnUse

instruction

see if a Upload Container Binding Priority UploadContainderBinding  BOOL Read-only

request is in process via a PXRQ instruction Priority

see if a Upload Material Track Database Data ~ UploadMaterialTrackData  BOOL Read—only

request is in process via a PXRQ instruction baseData

see if your logic has aborted a PXRQ AbortingRequest BOOL Read-only

instruction
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PHASE Data Type B-5

If you want to: Then check this Data type: Notes:
member:
see if RSBizWare Batch software has new NewlInputParameters BOOL e Read-only
parameters for an equipment phase « RSBizWare Batch software sets this
bit when it has new parameters for an
equipment phase.
e To clear the NewlnputParameters bit,
use a PRNP instruction.
initiate a producing state Producing BOOL Logix5000 equipment phases don't have a
producing state. To create a producing state,
use the Producing bit.
initiate a standby state Standby BOOL Logix5000 equipment phases don't have a

standby state. To create a standby state, use
the Standby bit.
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B-6  PHASE Data Type

Notes:
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Appendix C

Purpose

When

Open the Configuration for
an Equipment Phase

Configure an Equipment Phase

This appendix steps you through the configuration settings for an
equipment phase.

Use this appendix when you want to change the default settings of an
equipment phase.

-3 Controller MyController
ES Tasks

| E4E MainTask

Eﬁ; MainProgram
o (o

= -

Finalize all Edits in Phase: Ctrl+Shift+F

| Properties l\ |
4\

O]

B Equipment Phase Properties - My_Phase

Gereral  Configuration l Palametersl Mnnitnr]

Azzighed Routines:

Prestate: |<n0ne>

Lef L

Fauilt: |<ngne>

[ Inhibit Equipment Phase
Imitial State: | |dle j

[v Complete State Immediately [F not Implemented

0 3:
<hong> -
<none> -

Cancel | | Help |

Initial Step Indes:

Enternal Sequencer Loss of
Communication Command;

Euternal Request Haold Action:

o |
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C-2 Configure an Equipment Phase

Configure an Equipment
Phase

Use the following settings to configure an equipment phase.

Setting Choices
1. Prestate /_\
prestate routine current state
routine
The prestate routine runs all the time, even when the equipment phase is in the idle state.
It runs before each scan of a state.
Do you want to run a prestate routine?
o YES — Select the routine that you want to run.
e NO — Leave this box set to <none>
2. Fault A fault routine lets you clear a major fault made by an instruction.

Do you want to set up a fault routine for the instructions in this equipment phase?
o YES — Select the routine that you want as your fault routine.
e NO — Leave this box set to <none>

3. Inhibit Equipment Phase

Do you want the controller to run this equipment phase?
e YES — Leave this box unchecked or uncheck it.
e NO — Check this box.

4. Initial State

Which state do you want the equipment phase to go to when you turn on the controller?
e idle
e complete
e stopped
e aborted

5. Complete State Inmediately If
not Implemented

Do you want the equipment phase to skip any states that you aren’t using?
e YES — Leave this box checked or check it.
e NO — Uncheck this box.

6. Initial Step Index

A. Are any of the state routines in ladder diagram or structured text?
e NO — Skip this box.
e YES — Go to step B.

B. Do any of those state routines use step numbers?
o YES — Type the number for the first step of each state.
o NO — Skip this box.

The tag for the equipment phase has a Steplndex number. The controller resets the
Steplndex each time the equipment phase changes states. The controller resets the
Steplndex to the number you put in the Initial Step Index box.
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Configure an Equipment Phase C-3

Setting Choices
1. External Sequencer Loss of A. Are you using RSBizWare Batch software to command this equipment phase?
Communication Command o NO — Skip this box.

e YES — Go to step B.

B. If the controller loses communication with RSBizWare Batch software, what do you
want the equipment phase to do?

o Continue in its current state — Select <none>.
o (o to aborting — Select Abort.

¢ (o to holding — Select Hold.

¢ (o to stopping — Select Stop.

The equipment phase must still follow the state model. For example, it goes to holding only
if it is in running or restarting when communication fails.

8. External Request Hold Action A. Are you using any PXRQ instructions?
e NO — Skip this box.
e YES — Go to step B.

B. What do you want to do if an equipment phase goes to holding while a PXRQ
instruction is in process?

¢ Nothing — Select <none>.
o Stop the request — Select Clear.
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C-4 Configure an Equipment Phase

Notes:
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aborted state
use 1-5
aborting state
use 1-5, 3-12
add
equipment phase 2-2
phase state routine 2-2
attach to equipment phase instruction
A-42

breakpoint
See PPD instruction

C

clear
PHASE tag values B-1
command
example 3-21, 3-22
give 1-6, A-8
give with PCMD instruction 3-18
give with RSLogix 5000 software 2-3
complete state
use 1-5
configure
equipment phase C-1
create
equipment phase 2-2
phase state routine 2-2

D

detach from equipment phase
instruction A-47

E

equipment module
See equipment program
equipment phase
add prestate routine 3-13
compared to PackML 1-9
compared to S88 1-9
configure C-1
create 2-2
create a phase state routine 2-2
data type B-2
define your states 3-4
download or upload paramters A-23
faults 3-12

give acommand A-8
handle faults 3-12
inhibit C-2
initial state 2-6
instructions 1-1
lay out 3-2
lay out the code 3-9
monitor 1-7, 2-3
new input parameters bit A-34
number 3-2
override command 3-20
overview 1-1
ownership A-42, A-47
parameters A-23, A-34
pause A-37
phase state routine 2-2
relinquish ownership A-47
set a breakpoint A-37
set a failure code 3-15
set initial step index C-2
set or clear tag values B-1
set the initial state 2-6
set the prestate routine 3-14
setup 3-2
start 3-21, 3-22
states 1-4
take ownership A-42
test states 2-3
use 3-2
equipment phase clear failure
instruction A-21
equipment phase command instruction
A-8
equipment phase external request
instruction A-23
equipment phase failure instruction
A-17
equipment phase instructions
overview 1-1
PATT A-42
PCLF A-21
PCMD A-8
PDET A-47
PFL A-17
POVR A-13
PPD A-37
PRNP A-34
PSC A-5
PXRQ A-23
equipment phase new parameters
instruction A-34
equipment phase override command
instruction A-13
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equipment phase paused instruction
A-37
equipment program
interface tag 3-26
lay out the code 3-9
set up the data 3-26
use 3-9
example A-35
clear a failure code A-22
equipment phases for a machine 3-3
equpment phases for a tank 3-3
get a result code A-12
give a command A-11
handle a fault A-20
handle a jam 3-23, A-16
handle fault of a device 3-16
handle timeout 3-17
interface tag for a machine 3-29
interface tags for a tank 3-28
let go of ownership A-48
machine is done resetting 3-25
override an owner A-16
procedure for a tank 3-21
separate code for a machine 3-11
separate code for a tank 3-10
sequence equipment phases 3-21
set up breakpoints A-41
signal a state as done A-7
start a machine 3-22
state model for a machine 3-8
state model for a tank 3-7
take ownership of several phases A-45
tank is done adding water 3-25
use a failure code A-20
use PXRQ instruction to acquire
resources A-33
exception
handle 3-12
external request
hold action C-3
respond to lost communication C-3

F

failure code
clear A-21
set A-17
fault
example 3-16, 3-17, 3-23
handle 3-12
set a failure code 3-15
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held state

use 1-5
holding state

use 1-5, 3-12

idle state
use 1-5
inhibit
equipment phase C-2
initial state
choose 3-4
set 2-6
initial step index
set C-2

monitor
equipment phase 2-3

0

override command
example 3-23
ownership
overview 1-7
take with RSLogix 5000 software 1-7

P

parameters
download or upload A-23, A-34
PATT instruction A-42
PCLF instruction A-21
PCMD instruction A-8
PDET instruction A-47
PFL instruction A-17
PFL instructon
use 3-15
phase
See equipment phase
PHASE data type
members B-2
set or clear values B-1
use a state hit 3-14
phase state complete instruction A-5
phase state routine
add 2-2
POVR instruction A-13



Index 3

PPD instruction A-37
prestate routine

add 3-13

assign 3-14

example 3-16, 3-17, 3-22, 3-23

overview 3-12

use 3-12
PRNP instruction A-34
producing state

setup 3-4
program

equipment phase 3-9
PSC instruction A-5
PXRQ instruction A-23

hold action C-3

lost communication C-3

report
send A-23
resetting state
use 1-5
restarting state
use 1-5, 3-12
routine
add phase state routine 2-2
RSBizWare Batch software
external request A-23
report A-23
RSLogix 5000 software
give command 2-3

monitor an equipment phase 1-7, 2-3

ownership 1-7
running state
use 1-5

S

sequencer
example 3-21

set

hold action for a PXRQ instruction C-3
initial step index C-2
PHASE tag values B-1

set up

equipment interface tag 3-26
equipment phase 3-2

states 3-4

transitions 3-18

standby state

setup 3-4

state model

See states

state routine

See phase state routine

states

compared to PackML 1-9
compared to S88 1-9
handle exceptions 3-12
mark as done 3-24
overview 1-4

set the initial state 2-6
set up transitions 3-18
step through 1-7, 2-3
transition when done 3-24
transitions between states 1-6, 3-18
use 1-5, 3-4

use a state bit 3-14

stopped state

use 1-5

stopping state

test

use 1-5

T

equipment phase 2-3

transfer of control A-35
transition

step through 2-3
when done 3-24
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Location/Phone

_No, there is no need to contact me

Yes, please call me

Yes, please email me at

Yes, please contact me via

Return this form to:  Rockwell Automation Technical Communications, 1 Allen-Bradley Dr., Mayfield Hts., OH 44124-3705

Fax: 440-646-3525

Email: RADocumentComments@ra.rockwell.com
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Rockwell Automation Rockwell Automation provides technical information on the web to assist you
in using its products. At http://support.rockwellautomation.com, you can find

support technical manuals, a knowledge base of FAQs, technical and application
notes, sample code and links to software service packs, and a MySupport
feature that you can customize to make the best use of these tools.

For an additional level of technical phone support for installation,
configuration and troubleshooting, we offer TechConnect Support programs.
For more information, contact your local distributor or Rockwell Automation
representative, or visit http://support.rockwellautomation.com.

Installation Assistance

If you experience a problem with a hardware module within the first 24
hours of installation, please review the information that's contained in this
manual. You can also contact a special Customer Support number for initial
help in getting your module up and running:

United States 1.440.646.3223
Monday — Friday, 8am — 5pm EST

Outside United Please contact your local Rockwell Automation representative for any
States technical support issues.

New Product Satisfaction Return

Rockwell tests all of its products to ensure that they are fully operational
when shipped from the manufacturing facility. However, if your product is
not functioning and needs to be returned:

United States Contact your distributor. You must provide a Customer Support case
number (see phone number above to obtain one) to your distributor in
order to complete the return process.

Outside United Please contact your local Rockwell Automation representative for
States return procedure.

www.rockwellautomation.com

Corporate Headquarters
Rockwell Automation, 777 East Wisconsin Avenue, Suite 1400, Milwaukee, WI, 53202-5302 USA, Tel: (1) 414.212.5200, Fax: (1) 414.212.5201

Headquarters for Allen-Bradley Products, Rockwell Software Products and Global Manufacturing Solutions

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, WI 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444

Europe/Middle East/Africa: Rockwell Automation SA/NV, Vorstlaan/Boulevard du Souverain 36, 1170 Brussels, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846

Headquarters for Dodge and Reliance Electric Products

Americas: Rockwell Automation, 6040 Ponders Court, Greenville, SC 29615-4617 USA, Tel: (1) 864.297.4800, Fax: (1) 864.281.2433

Europe/Middle East/Africa: Rockwell Automation, Herman-Heinrich-Gossen-Strasse 3, 50858 Kéln, Germany, Tel: 49 (0) 2234 379410, Fax: 49 (0) 2234 3794164
Asia Pacific: Rockwell Automation, 55 Newton Road, #11-01/02 Revenue House, Singapore 307987, Tel: (65) 6356 9077, Fax: (65) 6356 9011

Publication LOGIX-UMOOTA-EN-P - May 2005 PN 957899-90

Supersedes Publication - Copyright © 2005 Rockwell Automation, Inc. All rights reserved. Printed in the U.S.A.



% A :m n-B ra Qsm Y PhaseManager User Manual



	LOGIX-UM001A-EN-P, PhaseManager User Manual
	Important User Information
	Preface
	When to Use This Manual
	Purpose of This Manual
	Who Should Use this Manual
	How to Use this Manual

	Table of Contents
	1 - Introduction
	What is PhaseManager?
	How does PhaseManager help me?
	What is a state model?
	How do I apply a state model to my equipment?
	How does my equipment change states?
	Can I manually change states?
	What is ownership?
	What if my equipment doesn’t fit the state model?
	How does PhaseManager compare to other state models?
	How do I get started?

	2 - PhaseManager Quick Start
	Purpose of this chapter
	When to use this chapter
	How to use this chapter
	Equipment
	Create an Equipment Phase
	Create a State Routine
	Manually Step Through the States
	Configure the Initial State for an Equipment Phase

	3 - Guidelines
	Purpose of this chapter
	When to use this chapter
	How to use this chapter
	Use a separate equipment phase for each activity
	Fill out the state model for each equipment phase
	Separate equipment phase code from equipment code
	Separate normal execution from exceptions
	Use the PCMD instruction to transition to a different state
	Use a PSC instruction to signal when a state is done
	Create equipment interface tags
	Use alias tags

	A - Equipment Phase Instructions (PSC, PCMD, POVR, PFL, PCLF, PXRQ, PRNP, PPD, PATT, PDET)
	Purpose of This Appendix
	Conventions and Related Terms
	Prescan of Routines
	Choose an Equipment Phase Instruction
	Phase State Complete (PSC)
	Equipment Phase Command (PCMD)
	Equipment Phase Override Command (POVR)
	Equipment Phase Failure (PFL)
	Equipment Phase Clear Failure (PCLF)
	Equipment Phase External Request (PXRQ)
	Equipment Phase New Parameters (PRNP)
	Equipment Phase Paused (PPD)
	Attach to Equipment Phase (PATT)
	Detach from Equipment Phase (PDET)

	B - PHASE Data Type
	Using the PHASE Data Type
	Set and Clear Equipment Phase Tag Values
	PHASE Data Type

	C - Configure an Equipment Phase
	Purpose
	When
	Open the Configuration for an Equipment Phase
	Configure an Equipment Phase

	Index
	Back Cover

