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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.rockwellautomation.com/literature/)
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.

WARNING: |dentifies information about practices or circumstances that can cause an explosion in a hazardous
environment, which may lead to personal injury or death, property damage, or economic 10ss.

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

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

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

> BB >

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

Allen-Bradley, Rockwell Software, Rockwell Automation, SoftLogix, FlexLogix, CompactLogix, ControlLogix, DriveLogix, PhaseManager, Powerflex 700S, Logix5000, Logix5550, PLC-5, SLC 500,
SoftLogix5800, FactoryTalk Batch, RSLogix 5000, RSBizWare Batch, and TechConnect are trademarks of Rockwell Automation, Inc.

Trademarks not belonging to Rockwell Automation are property of their respective companies.


http://literature.rockwellautomation.com/idc/groups/literature/documents/in/sgi-in001_-en-p.pdf
http://www.rockwellautomation.com/literature/

Summary of Changes

To find new and updated information, look for change bars, as shown

Introduction The release of this document contains new and updated information.
next to this paragraph.

Updated Information This document contains the these changes.
Topic Page
Execution Guidelines 34
PXRQ Error Codes 85
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Appendix B PHASE Data Type

Notes:
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Appendix C

Configure an Equipment Phase

Introduction 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.

Open the Configuration for
an Equipment Phase

-3 Controllsr MyController
Ela Tasks

: E@ MainTask.

: CE; MainPragram
o g

1. -3 Unscheduled ams | Phases-(
L]
- Finalize all Edits in Phase Ctrl+5Shift+F
| Properties l\ |
4\
B Equipment Phase Properties - My_Phase _@E]
2.

Gereral  Configuration l Parametersl Mnnitor]

Agzigned Foutines:

Prestate: |<none>

LefLe

Fault: |<ngne}

[ Inhibit Equipment Phase
Initial State:  [Idie =l

[v Complete State Immediately IF not Implemented

Initial Step Index: I El:

External Sequencer Loss of R -

Communication Command:

Euternal Reguest Haold Action; <noner -
0k | Cancel | | Help |

Publication LOGIX-UMOO1B-EN-P - April 2010 109



Appendix C  Configure an Equipment Phase

Equipment Phase Settings

Use the following settings to configure an equipment phase.

Setting Choices
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.
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?
e YES — Select the routine that you want as your fault routine.
e NO — Leave this box set to none.

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.

Initial State

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

complete
stopped
aborted

Complete State Immediately 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.

Initial Step Index

A. Are any of the state routines in ladder diagram or structured text?
o 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.

110
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Configure an Equipment Phase ~ Appendix C

Setting

Choices

External Sequencer Loss of Communication
Command

A. Are you using RSBizWare Batch software to command this equipment phase?
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 — Choose None.
o (o to aborting — Choose Abort.

¢ (o to holding — Choose Hold.

¢ (o to stopping — Choose 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.

External Request Hold Action

A. Are you using any PXRQ instructions?
o 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 — Choose none.
o Stop the request — Choose Clear.

Publication LOGIX-UMOO01B-EN-P - April 2010
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Notes:
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Glossary

This manual uses the following terms:

Term Definition Example
Unit A group of equipment that works together to produce the product or o brew kettle
interim product. The equipment of a unit operates independent o mixing tank

(relatively independent) from other equipment.

bottle filling machine
bottle capping machine

Equipment module

A group of input devices, output devices, motors, drives, and soft
controls (PID loops, totalizers, and so forth.) that go together to perform a
specific activity (task, function) of a unit. The devices within an
equipment module:

o work as one entity.

o operate independent (relatively independent) from other
equipment.

fill a tank with water

mix the contents of a tank
drain a tank

fill bottles

cap hottles

Equipment module
interface

Collection of data values that you supply to an equipment module or get
from it to monitor and control it. An equipment module interface includes
on/off/start/stop commands, mode requests, set points, and fault/health
status. It acts as a faceplate for your logic to the equipment module.

BOOL tag: Go_To_This_State
BOOL tag: In_This_State
BOOL tag: Go_To_This_Mode
BOOL tag: In_This_Mode

Unit procedure The sequence of processing activities that a unit performs to produce the Brew
product or interim product.
o A unit procedure directs the execution of phases. Charge
 Aunit procedure could be a hierarchy of SFCs that is subdivided 1
into specific operations. Each operation directs the execution of a
group of phases. Boil
o A unit may have multiple unit procedures depending on how the
sequence changes for different products. T
Drain
Phase A specific task that your equipment does. A phase directs the actions of | e Fill bottles with product.
your equipment. It tells the equipment what to do and when to do it. e Put bottles in carton.
o Fill tank with water
o Mix ingredients in tank
State The condition of your equipment in relation to normal production. A ¢ In the running state, fill the tank

phase can have up to 11 different states, some of which are active and
other are waiting.

o Active (...ing) states represent the things your equipment does at
a given time (running, holding, restarting, stopping, aborting,
resetting). Each state contains a separate blocks of code (routine)
and can call other routines.

¢ Waiting states represent the condition of your equipment when it
is in-between active states (stopped, complete, idle, held,
aborted, stopped). Waiting states have no associated routines or
logic
A phase transitions from one state to another only in a specific order.
Your equipment can go from its current state to only certain other states.

with water.

In the holding state, temporarily
stop filling the tank with water.

In the resetting state, reset the
logic and clear the totals.
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Glossary

Notes:
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Index

A

aborted state
use 13
aborting state
use 13, 34
add
equipment phase 18
phase state routine 18

attach to equipment phase instruction 96

breakpoint
See PPD instruction

C

clear
PHASE tag values 103
command
example 43, 44
give 14, 62
give with PCMD instruction 40
give with RSLogix 5000 software 19
complete state
use 13
configure
equipment phase 109
create
equipment phase 18
phase state routine 18

D

detach from equipment phase
instruction 101

E

equipment module
See equipment program
equipment phase
add prestate routine 35
compared to PackML 16
compared to S88 16
configure 109
create 18
create a phase state routine 18
data type 104
define your states 26
download or upload paramters 77
faults 34
give a command 62

Publication LOGIX-UMO0O1B-EN-P - April 2010

handle faults 34
inhibit 110
initial state 22
instructions 9
lay out 24
lay out the code 31
monitor 15, 19
new input parameters bit 88
number 24
override command 42
overview 9
ownership 96, 101
parameters 77, 88
pause 91
phase state routine 18
relinquish ownership 101
set a breakpoint 91
set a failure code 37
set initial step index 110
set or clear tag values 103
set the initial state 22
set the prestate routine 36
set up 24
start 43, 44
states 12
take ownership 96
test states 19
use 24
equipment phase clear failure
instruction 75
equipment phase command instruction
62
equipment phase external request
instruction 77
equipment phase failure instruction 71
equipment phase instructions
overview 9
PATT 96
PCLF 75
PCMD 62
PDET 101
PFL 71
POVR 67
PPD 91
PRNP 88
PSC 59
PXRQ 77
equipment phase new parameters
instruction 88
equipment phase override command
instruction 67
equipment phase paused instruction 91
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Index

116

equipment program
interface tag 48
lay out the code 31
set up the data 48
use 31
example 89
clear a failure code 76
equipment phases for a machine 25
equpment phases for a tank 25
get a result code 66
give a command 65
handle a fault 74
handle a jam 45, 70
handle fault of a device 38
handle timeout 39
interface tag for a machine 51
interface tags for a tank 50
let go of ownership 102
machine is done resetting 47
override an owner 70
procedure for a tank 43
separate code for a machine 33
separate code for a tank 32
sequence equipment phases 43
set up breakpoints 95
signal a state as done 61
start a machine 44
state model for a machine 30
state model for a tank 29
take ownership of several phases 99
tank is done adding water 47
use a failure code 74
use PXRQ instruction to acquire
resources 87
exception
handle 34
external request
hold action 111
respond to lost communication 111

F

failure code
clear 75
set 71
fault
example 38, 39, 45
handle 34
set a failure code 37

H

held state

use 13
holding state
use 13, 34

idle state
use 13
inhibit
equipment phase 110
initial state
choose 26
set 22
initial step index
set 110

monitor
equipment phase 19

0

override command
example 45
ownership
overview 15
take with RSLogix 5000 software 15

P

parameters
download or upload 77, 88
PATT instruction 96
PCLF instruction 75
PCMD instruction 62
PDET instruction 101
PFL instruction 71
PFL instructon
use 37
phase
See equipment phase
PHASE data type
members 104
set or clear values 103
use a state bit 36
phase state complete instruction 59
phase state routine
add 18
POVR instruction 67
PPD instruction 91
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Index

prestate routine

add 35

assign 36

example 38, 39, 44, 45

overview 34

use 34
PRNP instruction 88
producing state

setup 26
program

equipment phase 31
PSC instruction 59
PXRQ instruction 77

hold action 111

lost communication 111

report
send 77
resetting state
use 13
restarting state
use 13, 34
routine
add phase state routine 18
RSBizWare Batch software
external request 77
report 77
RSLogix 5000 software
give command 19
monitor an equipment phase 15, 19
ownership 15
running state
use 13

S

sequencer
example 43
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set
hold action for a PXRQ instruction 111
initial step index 110
PHASE tag values 103
set up
equipment interface tag 48
equipment phase 24
states 26
transitions 40
standby state
set up 26
state model
See states
state routine
See phase state routine
states
compared to PackML 16
compared to S88 16
handle exceptions 34
mark as done 46
overview 12
set the initial state 22
set up transitions 40
step through 15, 19
transition when done 46
transitions between states 14, 40
use 13, 26
use a state bit 36
stopped state
use 13
stopping state
use 13

T

test

equipment phase 19
transfer of control 89

transition
step through 19
when done 46
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Rockwell Automation Support

Rockwell Automation provides technical information on the Web to assist you in using its products. At
http://www.rockwellautomation.com/support/, you can find 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://www.rockwellautomation.com/support/.

Installation Assistance

If you experience an anomoly within the first 24 hours of installation, review the information that is contained in this

manual.
You can contact Customer Support for initial help in getting your product up and running.

United States or Canada |1.440.646.3434

Qutside United States or |Use the Worldwide Locator at http://www.rockwellautomation.com/support/americas/phone_en.html,

Canada or contact your local Rockwell Automation representative.

New Product Satisfaction Return

Rockwell Automation 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, follow these

procedures.

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

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

Documentation Feedback

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve
this document, complete this form, publication RA-DU002, available at

http://www.rockwellautomation.com/literature/.

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 53204 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444

Europe/Middle East/Africa: Rockwell Automation, 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
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