�


Number  23	October  2, 1996


�
Developing Allen-Bradley Phase Logic for InBatch�by Daren Moffatt


Introduction


Wonderware® InBatch™, Wonderware's Flexible Batch Management System, controls and monitors batches through the execution of phases.  A phase is an independent processing action that can reside within the batch server, a batch operator client station, a programmable logic controller, or other control system used to evaluate logic and/or exercise manufacturing equipment.  The flexibility in phase locations is derived from the standard, structured interface between the batch management system and the phase.  To communicate with the batch system, each phase must be developed according to this standard interface and it must follow certain guidelines  This Tech Note provides you information on how to design and develop phase logic for the Allen-Bradley PLC 5 family of programmable logic controllers (PLCs).  There are many ways to develop controller logic and while the guidelines presented here are not the only way in which the Allen-Bradley logic can be constructed, it is a design that has been tested and proven to work with InBatch.


Requirements


Definition of a Phase Block


The basic building block used for coordinating the control system communication with the flexible batch system is the phase block.   Also called a phase, the phase block is a small portion of logic that conducts an independent action within a process or transfer class that is associated with a batch.  Some examples of phase blocks are: ramp heat, ramp cool, soak, and bulk add.  Phase blocks are associated with each unit or connection in a particular modeling class.  Therefore, there could be an agitator phase block that corresponds to a reactor, as well as an agitator phase block that corresponds to a receiving tank.


Wonderware Technical Support recommends that you design phase blocks as self-contained as possible.  This will allow the phase blocks to be moved from one control system to another with minimum alterations.  Thus, a large library of phase blocks could be altered and used on an individual basis as new equipment or new systems are installed.


Function Block Diagram


There are seven main components to a phase block and they are: the phase control bits, the phase status bits, the control inputs, the control outputs, the formula parameters, the control buttons, and the interlocks.  These components are transmitted between the control system and InBatch through tagnames. The phase block acts on this information to control the process equipment.  The function block diagram below illustrates the interaction between these components.
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Figure 1.  Block Diagram of an Example Phase Block


There are five control commands that are initiated from the batch engine and six statuses that are set by the phase logic in response to the commands (see figure 2 on the next page).  Only one control command will be issued at a time, and only one status may be set at any one time.  Not all eleven of the control and status items must be configured for a phase.  The InBatch Process Model Editor is used to configure the interface for each phase.  At a minimum, all phases requiring a phase control and status interface must have the Start and Reset control command configured, as well as the Ready and Done statuses.  This minimum configuration is referred to as a one-shot phase configuration.  Any combination of the other control and status parameters is permitted.  However, the batch engine can only issue the appropriate control commands, if configured, and will only recognize the configured statuses.  For example, a phase cannot be put on hold if the Hold control parameter is not defined for the phase in the model.


The following is a brief explanation of the sequence of events for a typical phase block:


When a phase block is inactive, the phase status is either Ready or Interlocked.  Interlocks are pre-run conditions that prevent the operation of the phase.  The same interlock conditions can be alarms when the phase is running.  When the phase is encountered in a recipe, the batch control system writes all formula parameters to the phase followed by the Start command.  Normally, when the Start is received, the phase block enters the Run status mode and executes the logic that has been written for the phase.  It is also possible for the phase to become Held or even Done.  The Held state would occur if an alarm condition were present immediately following the Start command.  The Done status would result if the phase were configured to be a one-shot type of phase.  If configured, and in the Run state, the block can be put into the Held status through the batch control system phase Hold command, or by the occurrence of an alarm condition.  From the Held status mode, the phase block can either be restarted or aborted. The Restart command from the batch engine normally returns the phase to Run and resumes the phase block operation.  The Abort normally places the phase block in the Aborted status mode and ends the block operation.  If the phase block continues to completion, the execution will end and the status becomes Done.  The batch control system continuously monitors the status of the phase and initiates the Reset command when either the Done or Aborted status is read.  The phase recognizes this Reset command and returns the block to the Ready state.  This sequence of events is followed for each phase, every time the phase has been included in the recipe and is encountered by the batch engine.
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Figure 2.  Phase Control Commands and Status Items


What follows is an example of phase logic written for the Allen-Bradley PLC 5 family.  This logic was constructed using the Logic 5 programming software from Rockwell Software.  The logic shown represents a timed mixer phase.  This phase enables an agitator in a mixer vessel for the time defined in the recipe.


The most important information included in this logic is the manner in which the control and status information is interfaced.  The control commands are received from the batch engine and immediately written to a series of bits.  The command bit is then reset in order to recognize the next command from the batch engine.  Thus, the phase logic is responsible for turning off all control commands that originate from the batch management system.  The batch engine does not disable any control commands.  Other important information in the logic corresponds to the handling of interlocks and alarm conditions. Interlocks refer to conditions within the control system that prevent the execution of the phase.  These may be the same conditions that put the phase in Held after the phase is started.  The logic has been constructed to minimize the duplication of interlocks and alarms within the phase.  Finally, when the Reset command is enabled from the batch management system, all of the formula parameter information is reset to an appropriate value (usually zero) and the phase is returned to the Ready state.


� EMBED Word.Picture.6  �����
���
����


�
Summary


This Tech Note has presented the rules for correctly implementing an InBatch phase using an �Allen-Bradley PLC 5 family controller.  Also, a complete example has been presented illustrating the implementation of the phase logic rules.  As was described, the key to phase logic development is the structure that the batch management system requires of the phase in order to communicate.  This structure standardizes all phase logic and provides you with a method for implementing and maintaining controller logic as changes are later incorporated into the process.


The Tech Note publication is published periodically by the Wonderware Technical Support group.  Editor: Mari Fujii;  Technical Publications Coordinator:  Sabrina Haag;  Director of  Technical Support: Sheila S. Tyler;  Publisher, Wonderware Corporation, 100 Technology Drive, Irvine CA 92618.  E-mail your questions or requests to techpubs@wonderware.com.


There is also technical information on the Wonderware software products on the Wonderware Bulletin Board Service at (714) 727-0726,  the Wonderware CompuServe forum (GO WONDER), and the Comprehensive Support Knowledge Base CD.  Call Wonderware Technical Support at (714) 727-3299 for more information on the BBS, the Wonderware CompuServe forum, or the Comprehensive Support Knowledge Base CD.
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