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Welcome

The InBatch User’s Guide is a general overview and
discussion of the capabilities of the InBatch software,
including process modeling, creating and using tags, recipe
management, materials tracking, batch management,
history and reporting. It explains the interface between
InBatch software and your control system, including
alarming and utility programs.

Documentation Conventions

This documentation uses the following conventions:

Convention Used for
Initial Capitals Paths and file names.
Bold Menus, commands, dialog box names,

and dialog box options.

Monospace Code samples and display text.

InBatch User’s Guide



18 @ Welcome

Technical Support

Wonderware Technical Support offers a variety of support
options to answer any questions on Wonderware products
and their implementation.

Before you contact Technical Support, refer to the relevant
section(s) in this documentation for a possible solution to the
problem. If you need to contact technical support for help,
have the following information ready:

o The type and version of the operating system you are
using.

e Details of how to recreate the problem.
o The exact wording of the error messages you saw.

* Any relevant output listing from the Log Viewer or any
other diagnostic applications.

e Details of what you did to try to solve the problem(s) and
your results.

o If known, the Wonderware Technical Support case
number assigned to your problem, if this is an ongoing
problem.

InBatch User’s Guide



19

Chapter 1

Overview

Overview of InBatch

This section provides a general overview and discussion of
the capabilities of the InBatch software, including process
modeling, creating and using tags, recipe management,
materials tracking, batch management, history, and
reporting. It describes the interface between InBatch
software and your control system, including alarm and utility
programs.

InBatch is a flexible batch management system that you can
configure quickly and easily after you understand its
fundamental concepts. It is extremely important that you
understand these concepts before attempting to use the
InBatch system.

InBatch is Consistent with the ISA-88 standard. You can
create recipes quickly and easily and simulate their
processing against a model of the process — all before you
write one line of control code. You can also access complete
production history and materials genealogy.

InBatch provides out-of-the-box batch management
functionality that eliminates the need for unsustainable
custom code in a programmable logic controller (PLC) or
distributed control system (DCS) and dramatically reduces
your life-cycle engineering effort. The sophisticated batch
engine 1s responsible for unit-to-unit material tracking, short
term scheduling, dynamic batch and equipment
management, and batch history and reporting. The batch
management system also supports redundancy for critical
applications.
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Flexible Recipes and Process Lines

Within the InBatch control system, you can easily change
recipe procedures. For new product introductions, you can
reconfigure formula and process lines instead of
re-engineering them. The InBatch system is flexible because
it enables you to model your plant, create new process lines,
manage recipes, schedule and execute batches, and keep a
history of all batch processing activity.

Flexibility in a batch process makes a plant more
competitive. Improvements occur because of faster line
changeovers, faster time-to-market for new products, quick
response to customer orders, accurate batch history, and
consistent product quality.

Process Modeling

A batch processing plant is made up of units and connections.
The five main components of the process model are:

e Units

e Process classes (processes)
o Connections

o Transfer classes (transfers)

» Processing capabilities.

Units

A unit is any vessel that can hold or process materials. Some
units have no processing capabilities, such as bulk storage
vessels, manual add stations, and hold tanks. Other units
have significant processing capabilities, such as reactors,
blenders, mixers, dryers, retorts, and washers. Examples of
processing capabilities are agitating, mixing, heating,
cooling, blending, and packaging. Other examples of units
are storage tanks, silos, ovens, fillers, washers, retorts,
molders, bottlers, wrappers, cartoners, and palletizers.

Connections

Connections are the equipment that is necessary for
transferring a product from one unit to another. Examples
are pumps, valves, separators, condensers, and flow meters,
Many plants have units that are connected to more that one
unit and some plants have multiple connections between the
same two units.
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Process Classes and Transfer Classes

All units that have the same processing capabilities or
perform the same function are grouped into one process class.
All the connections between the same two process classes are
grouped into one transfer class. Process classes and transfer
classes define a family of units and connections, respectively.
Grouping units and connections into classes allows for a
flexible batch system.

Phases

Processing and transferring capabilities are defined by
phases. Each phase is an independent action that can contain
a unique set of parameters. Parameters configure the phase
based on recipe requirements. Phases can be automatically
processed by the control system or manually run by an
operator.

Process Modeling Work Flow
Defining the plant processing capability is called process
modeling and involves the following steps:

1 Identify each unit and its attributes.

Group units into process classes.

Identify all connections between units.

Define all equipment segments and assign to connections.

Group connections into transfer classes.

o U1 AW N

Define the processing capabilities of each process class
(phases and parameters).

7 Define the transferring capabilities of each transfer class
(phases and parameters).

8 Define the status of equipment.
9 Define trains.

10 Develop phase logic.
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Tag Creation and Linking

An integral part of process modeling involves defining
specific data points, called tags, for units, processes,
connections, and transfers. Tags enable data to move
between the batch system and the control system. You must
define tags before you configure any of the batch system
application modules. The number of tags allowed in the batch
system is limited only by the amount of mass storage in the
system.

When you create the process model, you create tags for units,
connections, segments, phases, and phase parameters.

You must link the model and its tags to control system
addresses using the InBatch TagLinker. The TagLinker
provides automatic and manual linking of tags to external
systems.

Materials Tracking Management

Materials tracking management includes the ability to define
materials as ingredients, intermediates, finished goods,
by-products, and others. You can define characteristics for
each material entered in the system.

You can use the Materials Editor to track the location of
materials that are stored in units. This tracking capability
pertains to bulk ingredients and work in process materials.
The batch management system uses the ingredient location
data to determine where to obtain ingredients when a batch
is to be produced. This capability allows ingredient locations
to be independent of recipes and control programs and
permits ingredients to change locations with no effect on
recipe processing.

The Materials database is used by the Recipe Editor in the
construction of recipes. Only materials in the Materials
database can be used in recipes.

When new bulk ingredients are received, plant personnel can
enter the unit location into the Materials database. You can
also assign a lot identification to the material. You can store
multiple lots of the same ingredient in the same vessel. The
batch management system updates the database when
ingredients are used and when intermediates or finished
goods are produced. The database gives you easy access to
work-in-progress (WIP) information. You can also use the
database to update higher level material management and
material resource planning (MRP) systems with ingredient
usage information, WIP, and finished goods production. The
Materials Editor is not an inventory management system,
but you may use it to complement existing systems.
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Recipe Management

The batch control system manages and constructs recipes
according to the guidelines outlined in the ISA-88 Flexible
Batch Specification.

Master Recipes

You can construct and edit master recipes. Master recipes
are not specific to process lines, but are independent of
equipment. You can assign master recipes to any process line
(train) that has units belonging to the classes of process
equipment defined in the recipe.

A master recipe is not size specific, but is scalable to the
batch size defined by production scheduling. You can enter
all formula quantities for ingredients, intermediates,
by-products, and finished goods as either actual quantities or
as a percent of the total batch size. Quantities expressed in
percentages are scaled by the batch management system
when the batch runs.

Control Recipes
A master recipe becomes a control recipe as the units defined

in the train are dynamically allocated and used in producing
a batch.

Recipe Editor

Use the Recipe Editor to construct and alter recipes. You can
save, retrieve, and print recipes. A revision control system
provides you with an accurate time-stamped history of all
changes and revisions that have been made to the recipe.

Batch Management

Batch management consists of scheduling batches,
initializing batches, coordinating the processing of batches
with the control system, interfacing with operators, and
storing all batch activity. You perform these tasks using the
Batch Manager, Batch Scheduler, and Batch Display
programs.

Batch Scheduling

Use Batch Manager to dispatch to plant floor operators the
batches that are ready to run. To schedule a batch, you
manually enter the batch identification, master recipe, batch
size, and train (process line) into the Batch Scheduler. After
you enter the batch, you can initialize it.
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Batch Initialization

You must initialize each batch before you can run it. The
initialization process involves validating the recipe, checking
if the train exists, checking if the bulk materials defined in
the recipe are available in the train, ensuring that the recipe
equipment requirements are satisfied by the train, and
verifying that the Process Model database is compatible with
the recipe.

Batch and Unit Management

The Batch Manager directs and supervises the processing of
each batch. The Batch Manager interprets recipes and
enables the control system. Based on the recipe procedure,
blocks of control software, referred as phase blocks, are
signalled to run by the Batch Manager. Phase block control
logic, located in the control system, controls the process.
Before enabling each phase block, the Batch Manager
verifies that the phase block is ready to be processed. If so,
phase parameter values are downloaded to the block, and the
block starts.

The Batch Manager also interacts with batch display
programs. The batch display programs provide operators
with information about all batches that are initialized or
running in the system. Through these displays, operators can
put a batch or phase on hold, as well as restart and cancel
batches or phases. Operators can change phase parameter
values, acknowledge the processing of phases, review phase
interlock statuses, and enter comments while the batch is
running.

The Batch Manager coordinates how process units are used
for each batch. The Batch Manager can run a large number
of batches simultaneously. Each batch is a separate entity
and contends along with other batches to possess the process
units it needs. The Batch Manager allocates ownership of
units to batches as units become available and releases units
when the batch no longer requires the unit.

In flexible batch systems that use controllers, the
supervisory workstation becomes an active participant in
processing a batch. Unit management is very sophisticated in
a flexible batch system. Most controllers do not have the
ability to program a unit manager that is capable of
interpreting and processing the recipe procedures that are
constructed in the batch control system.
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A master recipe uses classes of process units, not specific
units. Thus, phases pertain to a class of units rather than a
specific unit. When the Batch Manager runs a master recipe,
each phase encountered is converted into a unit-specific
phase. This process is called master recipe to partial control
recipe conversion. The train assigned to produce the batch
specifies all the units that can be used. The Batch Manager
automatically converts the master recipe to a control recipe
based on the units found in the train.

History
Batch Manager captures and stores all processing and
operator activity when a batch runs.

Batch History

InBatch uses Microsoft SQL Server for its historical
database.

The batch management system logs all information related to
the production of a batch to the history database. This data
includes all the events, process data, production information,
material usage, operator comments, operator actions,
equipment used to produce the associated batch, and all
batch-related process alarms.

Batch Reports

InBatch uses Wonderware® Information Server (WIS) for
reporting. WIS provides a flexible and open platform so that
you can easily build custom reports. You can use a set of
pre-defined report templates to design reports.

You can retrieve batch reports using the run-time reporting
system. You can automatically trigger reports while a batch
runs or at the end of a batch.
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InBatch Integration

InBatch integrates with a number of other Wonderware
applications.

Tag Management

InBatch interfaces to other Wonderware components like
InControl™, I/0O servers, DAServers, and InTouch® software
through tags. Also, you can integrate InBatch with the
Wonderware Application Server and leverage the full
capabilities of both components to extend the boundaries of
the implementation.

Model Editor

Use the Model Editor to construct the plant model consisting
of units, connections, phases, phase parameters, and
segments. Tags are automatically created using these names
and are used by InBatch to communicate with PL.C or DCS
systems.

TagLinker

Use the InBatch TagLinker to link the tags you create in the
Model Editor to control system addresses. The TagLinker
provides capabilities to link tags automatically using default
links, manually through the graphical user interface, or by
external interfaces using a comma separated variable format
import or export file. The TagLinker also validates model
tags.

Tag Communications

InBatch communicates with other applications or
components through OPC, Suitelink, or Message Exchange
(MX). Tag communications are used to interface to unit
control logic, phase logic, and operator displays. The Phase
Logic and TagView tools are available to diagnose,
troubleshoot, and exercise tags communications.

Phase Logic Testing Tool (PhaseLogic)

Use the Phase Logic tool to test and exercise the handshake
interface between the Batch Manager and the control system
phase logic. PhaseLogic is a testing tool and should not be
used during normal operation.

TagView Tool

Use the TagView tool to monitor InBatch tags at run time.
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Batch Alarms

Batch alarms are captured, associated with a batch, and
stored in the history database. The Unit or Connection Name
parameter of the tag is the key in accomplishing this. All
alarms from a designated InTouch application are monitored
by the batch control system. If the first portion of the tag
name corresponds to a unit, connection, or segment name in
the InBatch model, the alarm is automatically logged to the
InBatch history and associated to the batch that was active
in the named equipment at the time of the alarm.

Terminal Services Support

Extensibility

InBatch supports Terminal Services. Terminal Services
allow InBatch development clients and InBatch run-time
client applications to run on a terminal server in such a way
that the client computers themselves function as terminals
rather than independent systems. The server provides a
multi-session environment that runs the InBatch
applications and other Windows-based programs on the
clients.

Because all the InBatch software is resident on the terminal
server, you do not need to install InBatch client software on
remote systems. For any application that requires upgrade or
modification, Terminal Services is an efficient, highly
manageable way to provide user workstations with the most
current version of the application.

InBatch includes ActiveX objects, ActiveX Servers, and a
library of API functions that allow integration with external
applications such as ERP and scheduling systems. You can
develop custom applications that access the batch control
system that share and exchange formulas and recipes,
materials, and production results.

InBatch uses Microsoft SQL Server for its historical
database.

These features make it easy for you to integrate with
enterprise resource planning (ERP) and advanced planning
systems (APS), by allowing InBatch to be a key link in
successful supply chain management initiatives.
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Managing InBatch Configurations

When you install the InBatch server software, a default
folder structure is created. We recommend that you do not
modify this structure except for the configuration folder.

The InBatch configuration that you create is located in the
InBatch\cfg\config_A folder. When InBatch runs, it must
find your configuration in the config_A folder. If you intend to
develop other configurations, you should create a different
folder and move the contents of the configuration into it. For
example, create a folder named AnotherConfig, and then
move the configuration files from config_A into it. You can
then copy an empty set of default database files from the
dflt_cfg folder into the config_A folder.

InBatch Programs

InBatch programs include configuration programs, run-time
programs, and utility programs.

Configuration Programs

You can use the following configuration programs to develop
and manage your batch system.

Environment Editor (EnvEdit)
(Required) Use the Environment Editor to define the batch
configuration and run-time applications that are to be run.

Process Model Editor (ModelEdit)

(Required) Use the Process Model Editor to create a Process
Model database. Only one Process Model Editor can run in a
system at a time.

Tag Linker Editor (TagLinker)

(Required) Use the Tag Linker Editor to associate InBatch
tags with a control system. You can also use the Tag Linker
Editor to associate InBatch tags with InTouch tags. The Tag
Linker also exports InBatch tags to a comma-separated
variable file that populates the InTouch tag dictionary with
memory and I/O tags.

Train Editor (TrainEdit)
(Required) Use the Train Editor to create production lines on
which batches are scheduled.
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Materials Editor (MaterialEdit)

(Required) Use the Materials Editor to create and edit a
Materials database both online or offline. You can run
multiple Materials Editors in a system to enable multiple
users to edit the same database simultaneously.

Recipe Editor (RecipeEdit)

(Required) Use the Recipe Editor to create and edit a recipe

database both online or offline. You can run multiple Recipe
Editors in a system, which enables multiple users to edit the
same database simultaneously.

Process Log Editor (LogEdit)
(Optional) Use the Process Log Editor to create, edit, and
print batch-related data logging configurations.

Batch Reporting (BatchReport)

(Optional) Use the BatchReport icon to open a web browser
that provides access to the InBatch web-based reporting
system.

Security Editor (SecEdit)

(Optional) Use the Security Editor to define InBatch system
users, user security roles, user access, and recipe access for
each user and to enable or disable applications and functions
that require security.

Run-Time Programs

The following run-time programs are used by the InBatch
system during batch processing.

Environment Manager (EnvMngr)

(Required) The Environment Manager manages the
processing of the InBatch run-time applications defined with
the Environment Editor.

Environment Display (EnvDspl)

(Required) The Environment Display is a client of the
Environment Manager and provides a single interface for
starting and stopping all InBatch system GUI applications.

Note When the User Account Control (UAC) is enabled in the
operating system, the component prompts you to grant
administrative privileges when you start the Environment Display
Module. The UAC prompt appears whenever administrative
privileges are required. For more information, see Chapter 22,
System Administration.
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Log Viewer

(Optional) The Log Viewer displays messages for all system
activity, including the InBatch server, run-time clients and
development clients such as startup, shutdown, warnings
and errors, as well as time and date stamps.

Unilink Manager (UnilinkMngr)
(Required) The Unilink Manager manages inter-process
communications among all the batch system applications.

InBatch Client (IBCli)

(Required) The InBatch Client (IBCIli) is the link to I/O
servers that communicate with plant-floor systems, including
programmable logic controllers (PLC) and distributed control
systems (DCS). IBCli communicates with tag server
components using OPC, or SuiteLink protocols.

Note The latest Windows operating systems do not support the
NetDDE protocol.

InBatch Message Exchange (IBMX)

(Required if using Galaxy data) The InBatch Message
Exchange (IBMX) is the link to Galaxy data using
Wonderware Application Server. It enables mapping InBatch
Tags with Galaxy attributes to transfer data between both
environments. The communication between InBatch and
Wonderware Application Server uses the Message Exchange
protocol.

Memory Tag Manager (MemTagMngr)

(Required) The Memory Tag Manager generates all InBatch
memory tags, including the system tags, for all the
equipment in the process model.

Simulation Manager (SimMngr)

(Required for Simulation) The Simulation Manager replaces
the communication drivers for an InBatch system and
enables the system to be run without the presence of control
system hardware.

Information Manager (InfoMngr)
(Required) The Information Manager provides general
InBatch server information to client applications.

InBatch Server (IBServ)

(Required) This run-time server application enables
SuiteLink client applications (such as InTouch) to use control
system tags.
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InBatch Function Server (IBFServ)

Note InBatch 8.1 is the last release to support batch function
tags. We strongly suggest you use the BatchHook Active X
automation server interface for customizing the batch engine.

Batch Manager (BatchMngr)

(Required) The Batch Manager interacts with the Process
Model, Recipe, and Materials databases. The Batch Manager
works in conjunction with the Batch Scheduler and Batch
Display programs. The Batch Manager processes all recipes,
manages unit allocation, moves batch information to the
history database queue, and triggers reports.

Batch Scheduler (BatchSched)

(Optional) The Batch Scheduler interacts with the Batch
Manager. Use the Batch Scheduler to construct a schedule of
batches to be run. Multiple Batch Schedulers can run in a
system.

Batch Display (BatchDspl)

(Optional) The Batch Display is a client of the Batch
Manager and provides all the run-time information
concerning the processing of a single batch. Multiple batch
displays can run in a system.

Process Log Manager (LogMngr)

(Optional) The Process Log Manager controls the data
logging of any tag in the system according to the logging
configuration.

Security Manager (SecMngr)

(Optional) The Security Manager is used in batch and
external applications to evaluate and respond to requests for
security clearance.

Recipe Automation Server (RecipeEdit)
The Recipe Automation Server is an integral part of Recipe
Editor and is installed on the InBatch server and the InBatch

development client. For more information, see the InBaich
COM Technical Reference Guide.

Batch Talk ActiveX Control (OCXBATCH.OCX)

The OCXBATCH.OCX is a background server supporting
ActiveX technology that includes all functionality provided
by the Batch Talk API. This server is installed in the InBatch
server, run-time client and development client. For more
information, see the InBatch COM Technical Reference
Guide.
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Tools

Recipe Procedure SFC Active X Control
(INBATCHSFC.OCX)

The SFC ActiveX Control is a GUI-based control for the
recipe procedure. This control is installed in the InBatch
server, run-time client, and development client. For more
information, see the InBatch COM Technical Reference
Guide.

Material Automation Server (MATERIALSVR.EXE)

The Material Automation Server provides access to the
Material database using ActiveX technology. This server is
installed in the InBatch server, run-time client, and
development client. For more information, see the InBaich
COM Technical Reference Guide.

Batch Function Interface Type Libraries
(BATCHOBJSRV.DLL & BATCHVBSERVER.DLL)

You can use the Batch Function Interface Type libraries to
construct a Batch Manager in-process server. The libraries
provide access to the key events during batch processing. For

more information, see the InBatch COM Technical Reference
Guide.

Use the following tools to assist your development and
run-time processes.

Phase Logic Testing Tool (PhaselLogic)
(Optional) The Phase Logic testing tool permits individual
phase processing independent of any batch operation.

Change Password (ChgPwd)

(Optional) Use the Change Password tool to interact with the
security system from the command line to change an
employee’s password. The Change Password utility is part of
the security system.

TagView Utility (TagView)
(Optional) The TagView application permits you to monitor
and change any of the InBatch equipment.
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InBatch Configuration Architecture

The following diagram shows the InBatch configuration

architecture.
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InBatch Run-time Architecture

The following diagram shows the InBatch run-time

architecture.
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I/A Series Differences

Starting with InBatch 9.0 with SP1, I/A components can be
installed on non-I/A systems. In such cases, any updated
models placed in the Config_A folder can be subsequently
moved to systems where I/A Series is installed.

The following information is applicable to I/A Series only.

I/A Series Integration
The following topics are applicable only to I/A Series.

I/A Series Tag Management

I/A Series Batch interacts with other I/A Series Control Suite
components such as Control Processors and FoxView
software through tags. Several I/A Series Batch components
create, edit, link, validate, communicate, and generally
manage tags.

Tag Communication

All tag communication between the I/A Series Batch and

I/A Series Control Suite is through the FoxAPI™. Tag
communication between I/A Series Batch and I/A Series
Control Suite is used to interact with unit control logic, phase
logic, and operator displays. Two utilities or tools are
available to diagnose, troubleshoot, and exercise tag
communications between I/A Series Batch and I/A Series
Control Suite.

Process Status (ProcStatus) Tool
You can use the ProcStatus tool to monitor I/A Series Batch
tags at run time.

Batch Alarms

Batch alarms in I/A Series Batch are captured, associated
with a batch, and stored in the history database. The
LOOPID parameter of the I/A Series compound is the key in
accomplishing this. All units, connections, and segments
have system tags that reflect the batch to which they are
allocated. Each unit, connection and segment also has a
corresponding I/A Series compound or block in the I/A Series
control station. When the Batch Manager allocates
equipment to a batch, it writes the Batch ID to the system
tags of the equipment. These tags are linked to the
COMPOUND.LOOPID parameter of the equipment. When
alarms occur in the compound, an alarm message is sent to
I/A Series Batch, where it is stored in the history database
and annunciated in FoxAlert.
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The I/A Series Batch Display can start FoxAlert so that you
can view the alarms for a selected batch. Additionally, from
FoxAlert, you can select an alarm and append a comment to
it using the Alarm Comment Editor.

I/A Series Batch Programs

The following batch programs are either different from
InBatch or have different names.

I/A Series Link Editor (IALink) - Configuration
Program

(Required) The I/A Series Link Editor associates I/A Series
Batch tags with I/A Series Control tags.

I/A Series Tag Driver (IADriver) - Run-Time Program
(Required for run time) The I/A Series Tag Driver (IADriver)
uses the FoxAPI to read and write tags between I/A Series
Batch components and I/A Series Control Suite components,
such as FoxView software and control stations.

System Tag Manager (SysTagMngr) - Run-Time
Program

(Required) The System Tag Manager generates the system
tags for all the equipment in the process model.

Batch Logger (wwlogvwr) - Run-Time Program
(Optional) The Batch Logger shows messages for all system
activity for the InBatch server, run-time clients, and
configuration clients, such as startup, shutdown, warnings,
and errors, as well as time and date stamps.

Alarm Comment Application (CommentApp) -
Run-Time Program

(Optional) The Alarm Comment application starts from
FoxAlert after a batch alarm is selected. Operators use this
application to enter comments that are appended to batch
alarms.

ProcessStatus (ProcStatus) - Utility Program
(Optional) Use the ProcessStatus application monitor and
change any of the I/A Series InBatch equipment tags.
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I/A Series Batch Configuration Architecture

The following diagram shows the I/A series batch
configuration architecture.
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I/A Series Batch Run-time Architecture
The following diagram shows the I/A Series batch run-time
architecture.
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Environment Management
System

Use the Environment Management System to manage the
running of applications within the batch system. The system
consists of the following components:

e The Environment Editor. Use the Environment Editor to
configure the applications that run on the batch server.

o The Environment Manager. Use the Environment
Manager to start and stop applications, manage
databases, and control the system.

o The Environment Display. Use the Environment Display
to interact with the batch system.

The Environment Management System monitors the
interdependencies of system applications to ensure correct
startup and shutdown sequences. The Environment
Management System also allows you to configure the
operation of custom applications.
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Overview

You can use the Environment Editor to define the
applications that run on a batch server. Configure an
environment by selecting from a list of available applications.
The editor then sorts and shows the list of selected
applications in the order that they are to be run. This
sequential ordering is caused by interdependencies of batch
applications.

The Environment Manager reads the environment database
to determine which applications are shown in the
Environment Display dialog box. The Environment Manager
ensures that the proper interdependent applications are
running and shows an appropriate error message otherwise.
For example, you want to add Batch Display to the
Environment Display dialog box. The operation of Batch
Display requires the server capability of Batch Manager.
Therefore, the editor must ensure that Batch Manager is
selected or already in the system.

The Environment Display dialog box is the user interface to
the batch server applications. Operators typically use the
Environment Display dialog box to view the status of
background applications and to start foreground
applications.

The Environment Management System provides an
environment for editing an offline copy of the Process Model
database (CfgModelDB). This capability enables you to edit
an offline copy of the model while the batch system continues
normal run-time operation. After you complete your changes
to the model, you can shut down the run-time system, update
the configuration process model database with the run-time
process model database, and then restart the system.
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Environment Management System Architecture

The following diagram shows the architecture of the
Environment Management System.
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Using the Environment Display

Use the Environment Display dialog box to start batch system
applications, configure the environment system, and view the
status of background applications.

To open the Environment Display dialog box

4 On the Windows Start menu, click Programs, point to
Wonderware, InBatch Server, and then point to
Environment Display.

The Environment Display dialog box appears.

The following image shows the Environment Display

dialog box for InBatch.
B4 Environment Display E]@rg|
File Update “iew Help
Buntime. .. /4 B2 4 NG gl 7 5 £ —
e | T4y 8% W & 2 & F B ¥ O
Environment ModelEdit  Taglinker TrainE dit MHE dit RecipeE dit SecEdit LogE dit BatchSched  BatchDspl  BatchReport
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*% Environment Display

The following image shows the Environment Display dialog
box for I/A Series. Also, this dialog box is shown when I/A
component features are installed on non-I/A systems.
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Note When the Environment Display dialog box opens, the
Environment Manager (EnvMngr), Lock Manager (Im_tcp) History
Queue Manager (HistQMngr), and Security Manager (SecMngr)
applications are started in the background.

When the Environment Display dialog box opens, it also
starts the Log Viewer. The Log Viewer shows messages
for all system activity for the InBatch server, run-time
clients and development clients such as startup,
shutdown, warnings and errors along with time and date
stamps. If the Log Viewer is closed, you can restart it by
selecting the Windows Start menu, clicking Programs,
pointing to Wonderware, and then pointing to System
Management Console. When the dialog box opens, click
Log Viewer.

A typical Log Viewer dialog box is shown here.

% SMC - [Archestra System Management Console (CONFIG6571¥M0)'\Log Yiewer',Default Group'Local]
File Action Yiew Help
> B R BB RTARTRSR
(8 uchested System Managem | |5 syt Tine: 8/11/2008. 411207 M Hl’ EndTime: 12/21/2100 {1453:53 P11 b
(- %] Galaxy Database Mana
. E Lo Vi:;wer . No; |Date \Time |Pr0cess D \Thread D |L0g Flag |C0mgonent |Message
’ I%g Default Grau 755 G/12/2008  1:57:16 AM 3564 2604 Info Batchached Startup, Batch OCx
T | P 756 G/12/2006  1:57:16 AM 3564 2804 Info OcxBatch Wonderware 55C - Version 7,0,100,1 (31 L.1) {2+ 4.1){3: 5.0.97)
- Loca 77 2008 110125 AM 3564 2504 Infa Batchched shutdown
{0 OpenedLoaFles  flocg  gjiopooe  11:01:25 M 384 2804 Info Batchsched Shutdonn, Batch OCX
Platform Manager 759 GAZZO0E 110141 AM 259 1764 Infa Batchched Startup - Version 9,0.0 0183.01:33,0000,0000
760 3/12j2008  11:01:41 M 23% 1784 Infa Batchched Startup, Batch OCY
761 SI12/2008  11:01:41 AM  289% 1784 Infa OcxBatch Wonderware 55C - Version 7,0,100,1 (31 1,13 (2 : 4.13{3: 5.0.97)
762 G/12/2008  11:01:56 AM 2896 1764 Info Batchached Shutdown -
q | 4
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Performing System-Wide Functions

The following section explains how to perform system-wide
functions for the Environment Display application.

Exiting the Environment Display Application

Use the Exit option to stop the Environment Display
application. Selecting File > Exit does not stop background
run-time applications or services.

To stop the Environment Display
4 On the File menu, click Exit.

Terminating a Batch Application

You can terminate applications that failed to start or stop in
the batch system (the default timeout is two minutes). You
can select the Terminate App option only when applications
are available for termination.

Terminate Application |

—Applications

Newlpp u M ame: II-IEWApp

Instance: II'IEI'TILII'III

;I Statuz  Starting

Terminate Clozse |

To terminate an application

1 From the Applications list, select the applications you
want to terminate.

2 Click Terminate.
3 Click Close.

Note By default, the Environment Manager waits 120 seconds
before declaring that an application is available for termination.
It may be necessary to increase this system timeout value. For
more information on changing the default system timeout value,
see Setting the Environment System Timeout on page 64.
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Stopping All System Components

You can stop the Environment Display, Environment
Manager, Security Manager, History Queue Manager,
database Lock Manager (Im_tcp), all active batch system
applications (such as Model Editor and Recipe Editor) and all
active run-time applications.

Important An Exit and Shutdown command completely stops the
batch system. If you are not logged on to the operating system
with administration privileges, you cannot restart Environment
Manager or Environment Display. To restart the batch system, a
user with proper administrative privileges must log on. To avoid
this situation, you can configure security for the Environment Exit
and Shutdown function using the security system.

To exit and shut down all system components
4 On the File menu, click Exit and Shutdown.

The batch system begins the process of stopping the
run-time system. If configuration applications such as
Model Editor or Recipe Editor are running, you are
prompted as to whether or not you want to stop them.

For more information on configuring security, see
Configuring Security Modes on page 523.

Re-Initializing the Environment

You can re-initialize the Environment Manager based on the
environment database configuration. Changes that you make
to the environment database with the Environment Editor are
not active until you update the environment.

Note You cannot update the environment when any other batch
application is running. This includes applications started on a
batch client that access your batch server. All batch applications,
including the run-time system, must be shut down before the
update can be successfully run.

To update the environment

1 On the Environment Display File menu, point to Update
and then click Environment.

The Environment Display message box appears and
prompts you to proceed with the update.

2 Click Yes on the message box.
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Copying Offline Changes to the Run-Time
Environment

You can make offline changes to process models and tag
linker databases. Use the Runtime option to copy the contents
of the process model and link databases into the
corresponding run-time databases. Changes that you make
to a process model are not active until you update the
run-time databases. You cannot perform an Update Runtime
command on a running system.

WARNING! The contents of the run-time process model, and
link databases are overwritten by the configuration databases
when you perform a run-time update. You should back up your
run-time databases before proceeding.

To update the run-time databases

1 On the Environment Display File menu, point to Update
and then click Runtime.

A confirmation message appears to inform you that the
run-time databases in your system are going to be
overwritten by the configuration databases. The date and
time are shown in the message so that you can determine
whether or not you want to proceed with the update.

2 Click Yes.

Updating the Configuration Databases

You can discard any offline changes to the process model and
tag linker databases. Use the Configuration option to copy the
contents of the process model and link run-time databases
into the corresponding configuration databases. You cannot
perform an Update Configuration command on a running
system.

WARNING! The contents of the configuration process model
and link databases is overwritten by the run-time databases
when you update the configuration. You should back up your
databases before proceeding.

To update the configuration databases

1 On the Environment Display File menu, point to Update
and then click Configuration.

A confirmation message appears to inform you that the
configuration databases in your system are going to be
overwritten by the run-time databases. The date and
time are shown in the message so that you can determine
whether or not you want to proceed with the update.

2 Click Yes.
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Viewing the Status of Run-time Applications

You can see the current status of the background
applications that were automatically started with the
Environment Display. Each application listed in the dialog
box must be running to initiate any of the associated
configuration and run-time applications.

To view the status of system applications

1 On the Environment Display File menu, point to View and
then click Status.

The System Application Status dialog box appears.

System Application Status : x|

Database Manager Punning ;I
History Queue Punning
Boourity Syotcm  Dannineg

=

The Database Manager entry refers to the database Lock
Manager (Im_tcp). The History Queue entry refers to the
History Queue Manager. The Security System entry
refers to the Security Manager. These applications are
run as an operating system service and are started by the
Environment Manager.

Note The System Application status dialog box shows the status
of the Redundancy Manager if redundancy is being used.

2 Click Close.
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Starting and Stopping Applications from the
Environment Display

You can start and shut down batch system run-time
applications using the Environment Display dialog box or you
can configure the applications to automatically start or shut
down.

BS Environment Display

File Update ¥ew Help

=17 & ¥ 4 ¥ X § & ® =

Envitoninent ModelEdit  TagLinker TrainEdit MUE dit RecipeEdit SecEdit LogEdit  BatchSched  BatchDspl  BatchReport

If you have a plant in which you need unattended shutdown
or startup your batch run-time system, see Automatic
Startup and Shutdown of Run Time on page 65.

Configuration and run-time applications that a have a GUI
and were configured in the environment editor, appear as
icons in the Environment Display. Start any of the
applications in the Environment Display dialog box by
double-clicking the application icon.

Configuration applications start when you select them.
Run-time applications start only if the corresponding server
is running. For example, Batch Scheduler and Batch Display
do not start if Batch Manager is not running. If you attempt
to start a run-time application and its server is not started,
an error message appears.

A typical Log Viewer dialog box is shown here.

/% SMC - [Archestrs System Management Console (CONFIGE571¥MOY\Log Yiewer'Default Group'Local]

File Action View Help

¢4 |8F R EREIZTARTR SR
B iachestris System Msnagem || 157 ctart Time: 6/11/2008 11107 AM |j I Er e, 12/31/2100) L153:55FM =
[ @ Galaxy Database Manag -
G ] Lo Vewer No: |Date |T|me |Pr0cess ] \Thread o] |L0g Flag |C0mpo£nt |Message
= 2 betouk o 755 B1Z2008 105716 AM 3564 2604 Info Batchsched Startup, Batch OCK
5 756 8i12/2008  10i57:16 AM 3564 2804 Infa OcxBatch Wonderware S5C - Version 7,0,100,1 {31 1.1)(2 1 4.1) (3: 5.0.97)
&} Lo 7T G/1Zf2008 110125 AM 3564 2504 Info Batchached shutdown
10 OpenedloaFles  loee  grizpons 110125 AM 3564 2604 Infa Batchsched Shutdawn, Batch OCK
Flatform Manager 750 BZZ008 110141 AM 285 1784 Info Batchsched St arbup - Yersion 9,00 0183.0133,0000.0000
760 BZZ008 110141 AM 285 1784 Info Batchsched Startup, Batch OCK
761 G/12/2006  11:001:41 AM 2896 1784 Info OcxBatch ‘Wonderware 55C - Yersion 7,0,100,1 {31 L1) {2 4.1) (3 5.0.97)
762 B1Z2008 1101356 AM 285 1784 Info Batchsched Shutdown B
{ | Bl
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Starting and Stopping Run-time Applications

Run-time applications run as Windows services. You can
start and stop individual or multiple applications.

To start all run-time applications
1 On the Environment Display dialog box, click Runtime.

The Runtime Application Display dialog box appears.

Note The list of applications appears vary, depending on what
you have configured in the Environment Editor dialog box.

Runtime Application Display x|

Application Instance Statuz

nilinkMoegr T lkMhgr Stopped
MenTagMhgr MenTagMngr Stopped
SinMngr SimMngr Stopped
InfolMgr InfolMngr Stopped
BatchIhgr Batchingr Stopped
IEServ IES3ery Stopped

-

Start All | Stop Al | Stat fpp | Stopbpp | Cloze I

If you are using I/A Series, the default Runtime
Application Display dialog box looks slightly different
because it has an entry for SysTagMngr.

Runtime Application Display g|

Application Inztance Statusz

UnilinkMngr TUnlkMngr Stopped
SysTagMngr SvaTagMngr Stopped
SimMngr SimMngr Stopped
InfoMngr InfoMngr Stopped
BatchMngr BatchMngr Stopped
EventMngr EventMngr Stopped

Start Al ] Stop Al Start App | Close |

2 Click Start All.

All the run-time applications start in the same order in
which they are listed.

When an application starts, a message indicating the
application status is shown in the Status column of the
dialog box. As each application starts, its Status changes
from Stopped to Starting, and then finally, to Running.
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To stop all run-time applications

4 On the Runtime Application Display dialog box, click Stop

All.

All the run-time applications stop in the same order in
which they were started.

When an application stops, a message indicating the
application status appears in the Status column of the
dialog box. As each application stops, its Status changes
from Started to Stopping, and then, finally to Stopped.

An error message appears if you attempt to stop an
application that has a interdependent client application
running.

To start a single run-time application

1

In the Application list of the Runtime Application Display
dialog box, select the application.

Click Start App.

When the application starts, a message indicating the
status of the application appears in the Status column of
the dialog box. As the application starts, its Status
changes from Stopped to Starting, and then finally, to
Running.

The Environment Manager ensures that the appropriate
server applications are running when you attempt to
start a single application. If the required servers are not
running for the selected application, an error message
appears.

To stop a single run-time application

1
2

Open the Runtime Application Display dialog box.

From the Applications list, select the application that you
want to stop.

Click Stop App.

When the application stops, a message indicating the
status of the application appears in the Status column of
the dialog box. As the application stops, its Status changes
from Started to Stopping, and then, finally to Stopped.
An error message appears if you attempt to stop an
application that has an interdependent client application
running.
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Using the Environment Editor

You can configure individual applications within the batch
system. You use the Environment Editor to add or remove
applications from the Environment Management System and
configure application parameters. You can also configure the
applications within the Environment Display that are
controlled by the Environment Manager.

To open the Environment Editor

4 On the Environment Display dialog box, click Environment.
The Environment Editor dialog box appears.

& Environment Editor \._ =]

File Edit Help
Application Instance
Uni linkMnar UnlkMngr
MenTagMngr MenTagMungr
SimMngr Simfngr
InfoMngr InfoMngr
BatchMngr EatchMngr
ModelEdit ModelEdit L
TaglLinker Taglinker
TrainEdit TrainEdit
MaterialEdit MtlEdit
RecipeEdit RecipeEdit ]
Instance: ;Unlangr

Add.. Change I Delete
Parameter Walue
Walue: I
Mew... !
A
el
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Viewing and Modifying System Parameters

You can view and modify environment system parameter
values assigned to background service applications (such as
Lock Manager and Redundancy Manager) that are started
before all applications.

To edit system parameters
1 Start the Environment Editor.
2 On the Edit menu, click System Parms.

The Edit System Parameters dialog box appears.

Edit Systen Parameters [EJ

Farameters
Uszer Id Time-out ~ Specifies the default domain to show in
Number Recipe Lewels Description:  |the security login dialog (05 Security
L110W SYNC Approvals Mode) .
Debug 035 Security ot alue:

3 In the Parameters list, select the item that you want to
edit.

4 In the Value box, type the required value in accordance
with the table below.

Parameter

Description

Max locked files

The maximum number of database files under lock
manager control. The default is 256.

Max locks in queue

The maximum size of the file lock request queue. The
default is 128.

Max users

The maximum number of users lock manager may control.
The default is 32.

Redundancy Time-out

The number of seconds that the backup computer waits
when a communication failure occurs before it becomes a
master (applicable to redundant systems only).

User ID Time-out

The number of seconds that the current User ID 1is
retained before it must be reentered. The default value of 0
retains the User ID indefinitely.

Number Recipe Levels

Number of levels to the recipe procedure. Valid values are
2 and 3. The default is 3.

Allow Sync Approvals

Allows the Recipe Edit user to optionally retain all recipe
approvals when syncing recipes. Options are 1 or 0. A
value of 0 completely removes this feature from
RecipeEdit. The default is 1.
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Parameter

Description

Default Domain

Determines the default domain that appear in most dialog
domain or user boxes. However, all domain or user boxes
are editable. For the default domain name to be enabled,
you must exit and shut down the Environment Display.

Debug OS Security

Determines the amount of information stored in the
WWLogger. A value of 1 records detailed OS security event
information in OS security mode concerning the user or
domain. A value of 0, which is the default, records only
basic user information in OS security mode. For more
information on security, see Security System on page 517.

Max Shutdown Time

Determines the maximum allowed time in seconds to
properly shot down all services. We suggest setting this
value to 120.

5 Click Change.

If you do not click Change, the values that you entered do
not update.

6 Click Close.

Note System parameter changes do not take effect until you shut
down and restart your batch system.

Adding Applications to the Environment

You can add batch system applications and user-defined
applications to the environment.

You can also add multiple instances of some configuration
and batch client applications running on a batch server.
Some run-time manager applications cannot have multiple
instances. If you attempt to add an instance of a run-time
server that is present in the environment, an error message
appears.

When you have multiple instances of configuration and batch
client applications running on a batch server, you must
specify a unique name for each. Instance names (12
characters maximum) should describe the purpose of the
application.

Application names, including instances, appear as icon labels
in the Environment Display dialog box. They are also listed in
the Runtime Application Display dialog box.
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When you add an instance, a unique name is automatically
assigned. You can use the Environment Editor to change the
name. Instance names within the batch system must be
unique. If they are not, an error message appears.

Adding Applications

To add an application

1

On the Environment Editor dialog box, click Add.

The Add Applications dialog box appears.

Add Applications | X |

— Applications

UnilinkMngr
IECLi

IBMK
HenTagMngr
SinMngr
IEF3ery
InfoMngr
Batchlngr
LogMngr
IEServ
ModelEdit
Taglinker
TrainEdit
MaterialEdit
RecipeEdit
SecEdit
LogEdit
Batchiched
BatchDspl
BatchBeport

[ o ]

|»

&pply

Applications in the Environment Editor Application list are
shown in the sequence in which the batch system runs

them.

The Applications list contains all the batch system and
user defined applications that you can add.

2 In the Applications list, select the item to add.

3

Click Add or OK as appropriate.
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To add an instance of an application
1 On the Environment Editor dialog box, click Add.
The Add Application dialog box appears.

Add Applications

—Applications

UnilinkMngr
IECLli

IEBICE
MenTagMngr
SinMngr
IEF3erw
Infolngr
BatchMhgr
LogMhor
IE3erw
ModelEdic
Taglinker
TrainEdit
MaterialEdit
RecipeEdit
SecEdit
LogEdit
EBatchiched
BatchDapl
BatchReport ;I

kK I Apply | Other. .. | Cloze |

|»

The Applications list contains all the batch system and
user-defined applications that you can add.

2 In the Applications list, select the item to add as an
instance.
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3 Click Add or OK as appropriate.

The default instance name appears in the Application list
of the Environment Editor and in the Instance name box.

@4 Environment Editor O] x|
Fil= Edit Help

Application |ngtance

IESery IESery ;I

ModelEdit ModelEdit

TagLinker TagLinker

TrainEdit TrainEdit

MaterialEdit MtlEdit

FecipeEdit FecipeEdit

SecEdit SecEdit

LogEdit LogEdit

Batchhspl Batchhspl LI

Instance: IBatchSched

Add... | Change | Delete
Parameter Walue

Sgaiamn Earme... [Ehatime [elete |

Z

4 In the Instance box, type an appropriate name for the
application.

5 Click Change.

The new Instance name appears in the Instance list of the
Environment Editor dialog box.
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Assigning Application Parameters

You must assign parameters so that certain applications can
run properly.

To assign application parameters

1

From the Environment Editor dialog box, select an
application in the Application list.

If you want create a new parameter, click New and then
type an appropriate parameter Name and Value.

The new parameter is available for assignment.
Click Assign Parm.

If you select an application whose parameters cannot be
configured, the Assign Parm button is unavailable.

The Assign Application Parameters dialog box appears.

Assign Application Parameters ﬂ

=
F

Restarting Batches
Fhase/Batch 3tatus

The Batch Manager sets all unit and
Description:  |segquent status tags to the default
valuc defined in the Process Model

LIFD Materials
Unit States j

In the Parameters list, select the appropriate parameters.

Click Add or OK as appropriate.

Assigning Application Parameter Values

To assign application parameter values

1
2

Open the Environment Editor.
In the Application list, select an application.

The parameter appears in the Parameter list. The current
value appears in the Value list and in the Value box.

If you select an application whose parameters cannot be
configured, the list is empty.

In the Value box, type the required value.

For more information on application parameters, see
Application Parameter Descriptions.

Click Change to update the value.
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Application Parameter Descriptions

All the available parameters for each application are
described in the following tables.

Simulation Manager (SimMngr)
The following table lists the parameters and their
descriptions for Simulation Manager.

Parameters

Description

Seconds per Phase

Length of time for which each new phase runs. The default
value 1s30 seconds.

Write R/O Tags Enables writing to read-only tags in the batch system.
Process Log Manager (LogMngr)
The following table lists the parameter and its description for
Process Log Manager.

Parameters Description

Configuration Name of the configuration defined in the Process Log Editor.
Batch Manager (BatchMngr)
The following table lists the parameters and their
descriptions for Batch Manager.

Parameters Description

Restarting Batches All batches are resumed in their previous state upon system

restart.

Phase/Batch Status

The Batch Manager controls all active phases upon a single
batch phase becoming held or restarted.

Init Status Tags

The Batch Manager sets all unit and segment status tags to
the default value defined in the Process Model.

LIFO Materials

Material consumption uses LIFO instead of the default FIFO
method.

Unit States

Enables the use of Unit State system tags by Batch Manager.
Refer to Chapter 9, Batch Management System, for details on
unit control using Unit State tags.

COM Interface

Enables the use of COM for batch hooks in Batch Manager.

Server Node ID

Sets the Batch Server unique identifier. Enables multiple
batch servers to use a single history database. Use only the
characters A through Z to define the ID.

InBatch User’s Guide



58 @ Chapter 2 Environment Management System
Parameters Description
Disable Warm Disables loading and saving of warm restart information. All
Restart batches are lost when the application stops.

Parm Time (msecs)

Time, in milliseconds, between each attempt to read a
parameter tag value with a valid timestamp. The default value
is 50 msecs. This parameter determines how often the Batch
Manager tries to read the parameter values at the end of a
phase.

Parm Timeout (sec)

Time, in seconds, of all attempts to read a parameter tag value
before a timeout failure. The default value is 30 seconds. A
value of zero disables retries. This parameter determines how
long the Batch Manager continues to retry reading parameters
before generating an error.

Semi-Auto On
Abort

The batch is placed in Semi-Automatic mode when a phase is
cancelled.

Batch Stats

The time interval at which batch diagnostic data is dumped
into the BatchStats.txt file.

We highly recommend that you use this parameter only under
the guidance of Technical Support.

Disconnect Clients

Disconnects all deadlocked clients.

Batch Display (BatchDspl)
The following table lists the parameter and its description for
Batch Display.

Parameters

Description

Manual Operations

Enables the selection of manual operation from Batch Display.

InBatch 1/0 Client (IBCli)
The following table lists the parameters and their
descriptions for InBatch I/0 Client.

Parameters

Description

Access Name

Access name for which IBCIli obtains values for the assigned
tags.

Advise All

Performs an Advise All command on initialization.

Backup App

Secondary application from which IBCli looks for tag values if
there is a communications failure.

Backup Node

Secondary workstation from which IBCli looks for tag values if
there is a communications failure.
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Parameters

Description

Backup Topic

Secondary topic from which IBCIli looks for tag values if there
1s a communications failure.

Connect Time (sec)

Time after which an IBCIli connect to the I/0 server times out.

Disable Timestamp

Disables the end-of-phase time stamp for this topic.

Force Use Tag
Name

Use tag name instead of the defined item name.

Ping Time (sec)

Time after which IBCli pings the 1/0 server to detect a
connection loss.

Recon Time (sec)

Time after which IBCli attempts to re-establish
communications with the I/0 server.

Response Time
(sec)

Time after which an IBCli request to the I/O Server times out.
The default is 15 seconds.

Verbose Mode

Enables extensive messaging for IBCli information and
application errors.

InBatch Function Server (IBFServ)
The following table lists the parameters and their
descriptions for InBatch Function Server.

Parameters

Description

ProtTimer (msecs)

I/0 Server toolkit setting.

Verbose Mode

Enables extensive messaging for IBFServ application errors
and information.
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InBatch Server (IBServ)
The following table lists the parameters and their
descriptions for the InBatch Server.
Parameters Description

ProtTimer (msecs)

I/0 Server toolkit setting.

Verbose Mode

Enable extensive messaging for IBServ application errors and
information.

InBatch MX Service(IBMXService)
The following table lists the parameters and their
descriptions for the InBatch MX service.

Parameters

Description

Advise All

Performs an Advise All command on initialization. If you set
this parameter, all items referred to by InBatch are
subscribed to receive data during the startup of the IBMX
service.

Disable Timestamp

Disables the end-of-phase time stamp.

Force Use Tag Forces the use of the tag name instead of the defined name.
Name
Verbose Mode Enables extensive messaging for IBMX service information

and application errors.

No Poke Acks

Enables faster write actions by not waiting for the write
confirmation.

I/A Series Tag Driver (IADriver)

The following table lists the parameters and their
descriptions for the I/A Series Tag Driver (if applicable to
your installation).

Parameters

Description

Read Delta

Defines how much a tag value must change before it is read
and I/A Series Batch is updated. The default is 1.0.

Write Delta

Defines how much a tag value must change before it is written
to the I/A Series Control Suite (Control Processor). The
default is 1.0.

Read Scan Rate

Defines the Object Manager read scan rate. The default is
1 second.

Write Scan Rate

Defines the Object Manager write scan rate. The default is
2 seconds.
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Parameters Description

Mreaidx Poll Rate Defines the poll rate for I/A Series Batch updates. The actual
poll rate is the Mreaidx Poll Rate value times Read Scan Rate
value. The result is in milliseconds. The default is 500 ms.

Unlinked Tag Enables detection and logging to Batch Logger when tags are

Warning not linked. The default is False.

Unlinked Tag When this option is enabled, tags that are not linked are not

Ignore created by IADriver. This allows other tag servers, such as

SimMngr, to have the opportunity to create and service those
tags. Be careful when using this option because unlinked
phase or batch control tags that are controlled by a simulator
(that is, SimMngr) can cause unexpected results in a
production system. The default is False.

Max Precision

Enables the maximum available resolution for tag values. The
default is False.

Event Manager for I/A Series

The following table lists the parameters and their
descriptions for the I/A Series Event Manager (if applicable
to your installation).

Parameters

Description

FMI Logical Name

If the value is not defined, the batch system uses the name
FBFMI by default. FBFMI is the default I/A Series alarm
destination name for Event Manager. You can assign a
different alarm destination name, so that when multiple batch
servers are on the same I/A Series network, I/A Series detected
alarms can be sent to the correct Event Manager.

Deleting Application Parameters

To delete application parameters

1 Open the Environment Editor.

1 In the Application list, select an application.
2 Click Delete.

The application parameter is no longer assigned to the
application.
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Adding Custom Applications and System

Parameters

You can add applications and parameters can to the
Environment Management system. Only batch
system-compatible applications work properly within the
environment system. You cannot enter and run standard
operating system applications. This section describes how to
add previously created applications to the environment
system. Creating compatible applications is beyond the scope
of this documentation.

To add a user-defined application
1 On the Add Applications dialog box, click Other.
The User Defined Applications dialog box appears.

User Defined Applications 8 ﬂ
— &pplications
HNewlpp H MName: INemApp
Tope: [Editor =

Edit Parameters. .. |

Clignt. Of Server To
TnilinkMongr - TnilinkMngr -
IEC1i IEC1i
IEMX IBMX
MenTagMngr MenTagMnogr
SimMugr SinMhgr
IBEF3ery IBEFierw
LI InfoMngr ;I InfoMngr ;I
Change | Delete | Cloge I

2 Type a Name (16 characters maximum), Type, Parameters,
(optional), and select Client Of and Server To designations
(optional).

Note The Name must be unique from all other applications in the
environment. If the Name is not unique, the environment
database might become corrupted.
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3 Select a Type from the list.

Type Description

Editor Designates the application as a configuration application
within the Environment system.

Single Runtime Designates the application as a run-time application that can
only be added once to the Environment system.

Multiple Runtime  Designates the application as a run-time application that can
be added more than once to the Environment system.

The Client Of and Server To selections define the list item
location in the Add Applications list. The selection of this
location is important since the custom application also
appears in the Runtime Applications Display dialog box. The
order that the applications are listed is essential for proper
batch system operation. Editors do not appear in the Runtime
Application Display dialog box and are placed at the end of the
Applications list in the Add Applications dialog box.

User-Defined Application Parameters

You can define parameters for your application. These
application parameters are available for selection in the
Assign Applications Parameters dialog box after the your
application is added to the environment system.

To add parameters to a user-defined application

1 On the User Defined Applications dialog box, click Edit
Parameters.

The User Defined Application Parameters dialog box
appears.

User Defined Application Parameters x|

— Optian:

New Parameter Naue Mame: |New Parameter Name

HNew Parameter Description
Description:

Parameter: F

v Parameter Required

Delete | Cloze |
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2 Type a Name (20 characters maximum), optional
Description (120 characters maximum) and
Parameter value.

You can assign multiple parameters to your applications.

3 If your application requires parameters, select the
Parameter Required check box.

Using the Environment Manager

The Environment Manager is an operating system service
that manages batch system application processing.

Use the Environment Manager to start up and shut down the
following functions:

o Database Lock Manager (Im_tcp)

e Security Manager

o Redundancy Manager (if enabled)

e Any batch system run-time application

If you successfully install the batch system, the Environment
Manager starts automatically when your computer starts. If
you exit and shut down the batch system, the Environment
Manager restarts when the Environment Display initiates.

Setting the Environment System Timeout

By default, the Environment Manager assumes that an
application is available for termination if it has not started
after 120 seconds. For most applications associated with the
Batch System, the timeout value of 120 seconds is sufficient.
However, run-time applications such as IBCli sometimes
require a longer period of time on larger systems to properly
start. The length of time required varies depending on your
particular application and the number of tags associated
with IBCli. Unless you are experiencing a conflict as a result
of an insufficient timeout, we recommended that you do not
change the default value.

Note Changing the Timeout value has a global effect; that is,
Environment Display waits the specified amount of time before it
reports any application that is available for termination.
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To change the Environment System timeout
1 Open the Control Panel.

2 Double-click the System icon.
The System Properties dialog box appears.
Click the Environment tab.

4 In the System Variables list, add a variable named
TIMEOUT, and type the required Value (integer value in
seconds).

5 Click Set and then click OK.

6 To enable the change of the Timeout value, you must shut
down and restart Windows.

Automatic Startup and Shutdown of Run Time

This section describes how you can automatically start up or
shut down your batch system without the intervention of a
person. Normally, you would use Runtime Application of the
Environment Editor to do this. In some instances, however,
you might need to start up or shut down your batch system
when no employees are present in your facility.

The example in this section describes a facility in which the
batch run-time system is configured to shut down (or start
up) as a result of a power outage. When momentary or
prolonged power outages occur, users and the system
software must be able to react accordingly.

Automatic Shutdown Requirements

The main requirements for automatic shutdown in a batch
process are:

e The Batch Server computer must be connected to an
uninterruptable power supply (UPS), which maintains
power to the server computer for a minimum of five
minutes.

e The server software must recognize external commands
initiated from the UPS that allow it to shut down
gracefully with no manual intervention.

¢ On computer restart, either through power restoration or
manually, the batch system must completely restart
run-time operation with no manual intervention.
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Using the etcmds.exe Program

To satisfy these requirements, the batch system includes an
executable (etcmds.exe) that controls the startup and
shutdown of the run-time system. This executable provides
options for starting the run-time system, shutting down the
run-time system, or exiting and shutting down the entire
batch system.

You can run the etcmd.exe program, located in the
InBatch\bin folder of your batch system, from a command
prompt or you can start it from another application.

Note You must use one of the following options when you run the
application. There is no feedback from this application. It runs
without any confirmation.

The following options are available and for the etcmds.exe
application.

Option Description

-r Starts the run-time applications. These
applications pertain to those found in the
Runtime dialog box opened from the
Environment Display.

-s Stops only the run-time applications. These
applications pertain to those found in the
Runtime dialog box opened from the
Environment Display. This option also
automatically halts all batch client
applications such as Batch Scheduler and
Batch Display.

-X Stops all applications. This option is
identical to performing an Exit and Shutdown
command from the Environment Display.
This option also automatically halts all batch
client applications such as Batch Scheduler
and Batch Display.
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Considerations for Automatic Shutdown and

Startup

Keep these considerations in mind when you are planning for
automatic system shutdown and startup operations.

Stopping the batch system automatically can be
accomplished by using the functionality provided by most
intelligent UPS systems. Typically, a UPS has an option
that allows you to configure a command file, such as a
batch file, that is run on loss of power. Parameters, such
as time delay that are associated with this process can
usually be configured. This method provides a very easy
way to stop the batch run-time system.

Depending on the number of run-time and client
applications that are started, the batch system may take
several minutes to completely shut down. The UPS must
provide ample time for a complete, undisturbed
shutdown.

After an Exit and Shutdown occurs (- x), a confirmation
message appears if the Environment Display is active.
You must manually acknowledge this message to
completely close the Environment Display application.
However, failure to manually acknowledge this message
does not result in any problems or loss of data. All
InBatch services and databases close before this
confirmation message.

Starting the batch system automatically can be
accomplished by creating a batch file that starts the
etcmds program. You must place this batch file in the
Windows Startup program group.

sleep 150

etcmds -r
The start run-time option does not initiate any client
applications such as Batch Scheduler and Batch Display.

Exercise caution when restarting the batch system. The
InBatch Management System retains knowledge of all
active batches and phases. If the controller resets with a
power outage, the batch system and the controller logic
may lose synchronization. You should implement
procedures to recover from such a situation. Options
include manually restarting all previously active phases,
putting a UPS on the controller, or aborting all active
phases prior to shutdown.
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Chapter 3

Process Modeling

Configuring a process model requires a thorough
understanding of the process and the control system that you
want to model. Using the Process Model Editor to configure a
process model is not an overly complicated task. You invest
most of your development effort in revising the process model
based on information that you gather about the process of
your facility and achieving your desired level of flexibility.

Obtaining accurate process and instrumentation diagrams
(P&IDs) of the process before configuring the process model
is very helpful. You can use the P&IDs to determine the
components and capabilities of the process.

Batch processing facilities are typically comprised of a
variety of vessels, and the equipment necessary to move
materials and products between the vessels. Use the Process
Model Editor to configure a batch control system in a manner
that facilitates recipe creation and the running of recipes
within batches.
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Types of Process Models

Process models for batch facilities are based on two primary
modeling approaches: the comprehensive model and the
connectionless model. You can also use a hybrid model that
contains elements of both. To ultimately decide which
approach is optimal for your specific application, you should
analyze the theoretical batch philosophy of the company, the
process that is being modeled, the flexibility requirements,
the user interface requirements of the recipe builder and
process operators, and the historical batch recording
requirements.

A summary of these approaches, including the benefits and
liabilities of each, is described in this section. All the features
of the Process Model Editor are described, regardless of
which modeling approach you choose.

Comprehensive Model

A comprehensive model approach uses all of the available
configuration tools of the flexible InBatch system. It also
provides complete material tracking and ease-of-use for the
recipe builder and operators.

In a comprehensive model, the physical process is defined
with units and connections. This gives the sophisticated
batch engine the information it needs to most efficiently
orchestrate your batch process. It also saves you from writing
a lot of custom code in the control system that would
otherwise be required to coordinate material transfers
between units. This is the preferred modeling technique
since it leverages the full power of the batch system.

A unit is defined as any vessel that can hold or process materials.
Examples of units are bulk storage vessels, reactors, blenders,
mixers, hold tanks, etc. Unique statuses can be defined that
describe the possible states that each unit can assume.

In addition to units, the comprehensive model includes
information about the material transfer capabilities between
units. A connection is any means of getting materials from
one units to another. A connection might be automatic
equipment that transfers product between units such as
pumps, values, and piping. Or it might be a manual transfer
such as an operator carrying a tote. A semi-automatic
transfer is one in which an operator may be required to
prepare some equipment such as a flexible pipe connection or
hose, before the automated transfers can take place. You can
accurately model all of these situations.
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Some plants have single units with connections to multiple
units while others have multiple connections between two
units. After all, there may be more than one way of getting
material from unit A to unit B. Connections can be further
divided into segments. Connection availability is determined
by the status of all of the segments that are a part of the
connection. Unique statuses can be defined that describe the
possible states that each segment can potentially assume.

All units that have the same processing capabilities or
perform the same function are grouped in the same process
class. All connections between the same two process classes
are grouped in a transfer class. The processing and
transferring capabilities for each of these classes are defined
with phases. Each phase is an independent action that
requires a unique set of parameters. Parameters configure
the phase based on the requirements of a recipe. A phase can
be processed either automatically or manually. The InBatch
Management System is responsible for coordinating
unit-to-unit management.

Connectionless Model

A connectionless model approach uses a subset of the
available configuration tools of the flexible InBatch system.
This approach requires a more complete understanding of
the process by the recipe builder and the operators. With
some extra work in the control system logic, a connectionless
model approach can also provide complete material tracking.

In a connectionless model, the physical process is defined
with units only. Units are the same in any model, that is, any
vessel that can hold or process materials. Unique statuses
can be defined that describe the possible states that each unit
can assume.

All units that have the same processing capabilities or
perform the same function are grouped in the same process
class. The processing capabilities of each class are defined
with phases. Each phase is an independent action that
requires a unique set of parameters that configure the phase
based on the requirements of a recipe. A phase can be
processed either automatically or manually.
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The connectionless model approach does not use connections
and segments. The movement of material between units is
accomplished using complementary process phases. For
example, to move material from a reactor to a mix tank, a
discharge phase associated with the reactor and a charge
phase associated with the mix tank are required. The recipe
builder is responsible for coordinating these two phases as
part of the recipe procedure. Coordination of unit-to-unit
management is the responsibility of the operator or control
system.

Proper material tracking within a connectionless transfer
requires the definition of input parameters for the
appropriate source class discharge phase, and the definition
of output parameters for the appropriate destination class
charge phase.

Hybrid Model

The hybrid model approach uses a combination of elements of
the comprehensive and connectionless models. It allows you
to configure a process in a way that maximizes the benefits of
both approaches by providing all of the available
configuration tools, material tracking and ease-of-use for the
recipe builder and operators.

In the hybrid model, the physical process is defined with
units and connections. However, only the static, non-flexible
material paths are defined as connections. Flexible paths or
those that involve many possible destinations are not defined
as connections. Like the comprehensive and connectionless
models, all of the units that have the same processing
capabilities or perform the same function are grouped in the
same process class, and all connections between the same
two process classes are grouped into a transfer class.

Flexible paths that are not defined with connections use the
complementary process phase approach.

For more information on complementary process phases, see
Connectionless Model on page 71.

The most beneficial advantage of the hybrid approach is that
it can minimize the overall number of connections and
associated tags in the model while preserving all the
connections for paths that are constant.
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Model Comparisons

This table summarizes the benefits, liabilities and
recommended usage for the comprehensive, connectionless
and hybrid model approaches.

Approach

Benefits

Liabilities

Usage

Comprehensive
Model

Automatic unit-to-unit
batch management
Complete material
genealogy

Intuitive for recipe
builder and operator
Assignment of bulk
material sources for
automatic lot tracking
One phase to conduct
material transfers
minimizes recipe
complexity
Connections and
segments provide some
automatic interlocking
functionality when
moving materials
between units

Possibility of many
connections and associated
connection tags for flexible
paths

Mostly
static
(fixed)
transfers

Connectionless
Model

Complete material
genealogy
Eliminates many
connections and
connection tags for
flexible paths

Requires complementary
process phases in recipes
for all material movement
More training for recipe
builder and operator
Operator or control system
must guarantee the
coordination of units
Requires extensive control
system logic and
interlocking when moving
materials between units

Automatic tracking of input

materials requires

definition of parameters for

the source process phase
Automatic tracking of
output materials requires

definition of parameters for

the destination process
phase

Totally
dynamic
transfers
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Approach Benefits Liabilities Usage

Hybrid Model Complete material Liabilities of Partially
genealogy comprehensive and fixed and
Minimizes flexible connectionless models are partially
connections and present for areas defined flexible
preserves static with and without transfers

connections

Benefits of
comprehensive and
connectionless models
are present for areas
defined with and
without connections

connections

Process Modeling Steps

This table shows the general steps necessary to create a
process model. The steps are shown in sequential order. The
steps required for each approach are marked with an X.

Modeling Steps Comprehensive Connectionless Hybrid

1. Define units. X X X

2. Define units of measure. Optional Optional Optional
3. Define enumeration. Optional Optional Optional
4. Group units into process classes and X X X
define attributes.

5. Define all connections between X

units.

6. Define all fixed connections between X
units.

7. Group connections into transfer X X
classes.

8. Define the phases of each process X X X
class.

9. Define the phases of each transfer X X
class.

10. Define the segments and assign to Optional Optional

connections.
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Modeling Steps Comprehensive Connectionless Hybrid
11. Define the possible equipment X X X
statuses that units and segments can

assume.

12. Define Tags for transferring the X X X

specific phase data points between the
batch and control systems.

13. Develop phase logic. X X X

Process Modeling Components

The following section describes components of the process
model.

Units

A unit is a group of processing equipment that performs one
of the following functions.

o The unit processes materials. Examples are reactors,
mixers, blenders, and retorts.

e The unit holds materials. Examples are manual add
stations, hold tanks, bulk storage vessels, and filling
stations.

Units can have unique attributes, such as capacity or
material of construction, which define the processing
capabilities or limitations of the unit.

Process Classes (Processes)

A process class is a group of units. Each unit in the class has
the same processing capabilities or performs the same
function. For example, a plant may have five blenders, each
of which has the same processing capability. The only
difference between the blenders might be capacity and
blending efficiency. All five blenders can therefore be
identified by one process class.

Some units have no processing capabilities but perform the
same function. Examples of these units are bulk ingredient
storage tanks, hold tanks, filling stations, and manual add
stations.
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Each process can have a common set of attributes, which
further define the capabilities of each unit in the class. Unit
attributes are used by the InBatch Management System to
verify that the units in the train match the equipment
requirements defined by the recipe.

Connections

A connection defines a group of equipment such as valves,
pumps, and flow meters that transfer materials from a
source unit to a destination unit. When you configure the
process model, you must define all connections between
units. Some processes may have more than one connection
between the same two units. In this case, you define each
connection separately.

Transfer Classes (Transfers)

Phases

You must assign each connection to a transfer class. Transfer
classes are similar to process classes, except where process
classes are associated with units transfer classes are
associated with connections. Transfers define a group of
connections where all source units are in the same process
class and all destination units are in the same process class.
The source and destination process classes can be the same.
For example, all the connections between the source process
class Bulk Ingredient Silos and the destination process class
Scales are assigned to the same transfer class. Another
example of a transfer class includes all the connections
between the process class Scales and the process class
Blenders.

A Phase is an independent process action. Phase logic refers
to the logical steps and sequences within the control system
that occur during the processing of a phase. You can
construct phase logic to automatically accommodate formula
parameter values received during run time. Parameter
values originate within a recipe.
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Phase Types

There are three types of process phases and four types of
transfer phases. Process phases are classified as either
automatic, manual, or data. Transfer phases are classified as
either automatic, semi-automatic, manual, or data.

Automatic Phases

Automatic phases are executed by the control system.
Therefore, there must be phase logic in the control system for
the phase to execute. Examples of automatic phases include
bulk add, discharge, heat, and mix.

Manual Phases

Manual phases are executed by the InBatch Management
System in conjunction with an operator. The control system
1s not involved in the processing of a manual phase.
Therefore, no phase logic is required. Examples of manual
phases include manual add and test.

Semi-Automatic Phases

Semi-Automatic can be defined only for transfer phases.
Successful processing requires the operator and the control
system to work together in order to successfully complete the
phase. Semi-Automatic phases require control system phase
logic. An example of a Semi-Automatic phase is drum add.
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Data Phases (InBatch Only)

Data phases are processed by the InBatch Management
System. They have no phase control or status tags for
handshaking with the control system and do not require
operator acknowledgement. They do not have control button
capability but do allow formula parameter assignments.
When a data phase is encountered during batch processing,
the InBatch manager automatically writes (downloads) all
parameter values to the control system.

Note Data phases are intended to be used to write a target value
to a controller. If the process model has only parameter target
tags created, the target value is written to both the Target and
Actual in history. If Actual tags have been created in the process
model, the Actual value from the controller is written to history.

Class Class Type Phase Phase Type

BulkBInd Transfer BulkAdd Automatic

DrumBInd Transfer DrumAdd Semi-Automatic

Blenders Process Blend Automatic

BlndCook Transfer Discharg Automatic

Cookers Process AgitOn Automatic
AgitOff Automatic
Heat Automatic
Cool Automatic
Soak Automatic
Sample Manual

CookHold Transfer Discharg Automatic
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Download Phases (IA Series Only)

Download phases are run by the Batch Management system.
They have no phase control or status tags for handshaking
with the control system and do not require operator
acknowledgement. They do not have control button capability
but do allow formula parameter during batch processing, the
batch manager automatically writes (downloads) all
parameter values to the control system.

Note Download phases are intended to be used to write a Target
value to a controller. If the process model has only parameter
Target tags created, the Target value is written to both the Target
and Actual in history. If Actual tags have been created in the
process model, the Actual value from the controller is written in

history.

Class Class Type Phase Phase Type
BulkBInd Transfer BulkAdd Automatic

DrumBInd Transfer DrumAdd Semi-Automatic

Blenders Process Blend Automatic

BlndCook Transfer Discharg Automatic

Cookers Process AgitOn Automatic
AgitOff Automatic
Heat Automatic
Cool Automatic
Soak Automatic
Sample Manual

CookHold Transfer Discharg Automatic
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Phase Logic

Phase logic refers to the steps and sequences in a control
system that are exercised during the processing of a phase.
Phase logic makes the control system program very
structured. Phase logic is required to support every phase
defined as automatic or semi-automatic. For example, if a
process class of blenders has three automatic phases, each
blender in the process class requires three phase logic blocks.
Similarly, phase logic blocks are required for each automatic
or semi-automatic phase defined for each connection
assigned to a transfer class. The logic for each can be
identical; however, the physical I/O and internal address
assignments are different for each blender in the class.
Manual phases are processed by the InBatch Management
system through interaction with operators and do not require
phase logic.

The following diagram shows the structured interface
between phase logic and the InBatch Management system.

Formula Parameters

Interlocks
Control Buttons —; ‘

Start —» —> Ready
Hold —» — > Run
Phase Restart—> Phase — > Held Phase
Control Abort —» Logic —> Done Status
Reset — — Interlocked
—» Aborted

Control Input34T |—> Control Outputs
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Phase Parameters

Phase parameters are used to configure, control, and monitor
a phase. There are four types of parameters: formula
parameters, phase control and status control bits, interlocks,
and control buttons. Each of these types is shown in the table
following the definitions.

Formula Parameters
There are three types of formula parameters: input, output,
and process variable.

A recipe consists of a header, a procedure, equipment
requirements, and a formula. The formula contains the
defined input, output, and process variable parameters.
Input and output parameters are used to define and track
material transfer quantities. Process variable parameters
define set points. Parameter elements, such as high and low
deviation, are used to quantify, define, and track the formula
when a batch is executed. Units of measure can also be
assigned to process variables.

Phase Control and Status Control Bits

Phase control and status control bits are used by the InBatch
Management System during run-time to control and monitor
the processing of each phase.

Interlocks

Each phase logic block may require interlocks. Interlocks
provide safety and security for personnel and equipment by
preventing the processing of a phase when other equipment
or operators are not ready. You can assign all tags within the
system as an interlock to a phase. There is no limit to the
number of interlocks that you can assign to a phase. The
physical interlocking is performed in the control system, not
by the batch control system. In this case, the batch control
system serves as a diagnostic tool by showing the status of
interlocks.

Control Buttons

Operators use control buttons to initiate or alter process
actions during phase processing. Control buttons are
included in user interfaces for batch processing displays.
Each phase has two available control buttons. Control
buttons are associated with the values of discrete tags.
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A summary of all phase parameters is shown in the following
table.

Parameter Type Elements

Formula Input Target
Actual
High Deviation (%)
Low Deviation (%)
Lot Code
Preact
Lot Code
Material Id

Process Variable Target
Actual
High Deviation (%)
Low Deviation (%)
High Limit
Low Limit

Output Target
Actual
Material Id

Phase Control Start
Hold
Restart
Abort
Reset

Phase Status Ready
Run
Held
Done
Aborted
Interlocked

Interlocks Application Specific

Control Buttons Button #1
Button #2
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Segments

A segment is a subsection of a connection. You can define
segments in the process model whenever multiple
connections share the same equipment and when it is
necessary to prevent the automatic use of common segments.
Examples of segments are sections of common piping, shared
valves, and shared pumps. Defining and using segments is
optional. If you do use segments in your model, it is not
necessary to assign segments for all the connections.

Equipment Status

An equipment status represents the transition states of units
or segments and is defined in the process model. Equipment
status is evaluated before the allocation of units or
connections. The use of equipment status is optional.

Units of Measure

A unit of measure is an attribute of a formula parameter.
You define units of measure in the process model and define
them only for process variables. An example of assigning a
unit of measure might involve a process variable formula
parameter named Temperature. The unit of measure
assigned to this parameter might be Degrees F. Each process
variable in your process model should have a unit of measure
assignment.

Enumerations

An enumeration is a data class that is identified by a set
name in which a list of integer values correspond to an
alpha-numeric string value.

The enumeration data class is available for process variable
formula parameters. You use the Process Model Editor to
define enumeration data class set names and values.
Associate each enumeration set name with at least one
enumeration value and name. An example of an enumeration
1s the set name Boolean. In this example, you could associate
the values 0 and 1 with the names False and True,
respectively. The use of enumerations is optional.
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Tags
A tag is a collection of data or information that is given. Tags
are named and defined with the Process Model Editor. A tag
usually corresponds to a control system data point. Tags are
also used to configure batch control system applications such
as recipes and reports. All tagnames must be unique.

The batch control system has eight tag types: unit tags,
process tags, connection tags, transfer tags, system class
tags, system unit tags, system connection tags, and system
segment tags. Each type has a unique responsibility as
described in the following table.

Value
from
Control
Tag Type Use System Comments
Unit Process Modeling: Yes
Transfer and Process Phase
Interlocks
All SCADA Applications
Process Process Modeling: No Note 1: For each process tag,
Process Phase Control the Model Editor
Buttons automatically creates one
Process Phase Control Bits unit tag for each unit in the
Process Phase Status Bits process class.
Process Phase Formula Note 2: For each process
Parameters class, the Modeling Editor
automatically creates a set of
Recipes: System Class Tags.
Transition Logic Note 3: For each unit in the
process class, the Model
Editor automatically creates
a set of System Unit Tags.
Connection Process Modeling: Yes

Transfer and Process Phase
Interlocks
All SCADA Applications
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Value
from
Control
Tag Type Use System Comments
Transfer Process Modeling: No Note 1: For each transfer tag,
Transfer Phase Control the Model Editor
Buttons automatically creates one
Transfer Phase Control Bits connection tag for each
Transfer Phase Status Bits connection in the transfer.
Transfer Phase Formula
Parameters
Recipes:
Transition Logic
System Process Modeling: No Note 1: System tags are
Class Process Phase Formula internal batch control system
Parameters tags and are updated by the
Transfer Phase Formula InBatch Management
Parameters System.
Note 2: System Class tags
Recipes: are automatically generated
Transition Logic for each process and transfer
class defined in the process
model.
System All SCADA Applications No Note 1: System Unit tags are
Unit automatically created for
each unit assigned to a
process class.
System All SCADA Applications No Note 1: System Connection
Connection tags are automatically
created for each connection
assigned to a transfer class.
System All SCADA Applications No Note 1: System Segment tags
Segment are automatically created for

each defined segment.

Unit Tags

Unit tags define data points that are uniquely associated

with a single processing unit.

InBatch User’s Guide



86 @ Chapter 3 Process Modeling

Process Tags

Process tags define all the data points that are common to all
the units associated with a process class. Each automatically
defined process tag generates a set of unit tags for each
member in the process class. For example, if there are three
units in a process class and one process tag is entered, three
unit tags are created: one for each unit in the process class.
Each of these unit tags correspond to a specific address in a
control system. Process tags are indirectly associated to the
control system by way of the unit tags that they create.

Process tags have an abstract nature; that is, they are not
directly associated with the control system. Process tags
represent a set of unit tags. Process tags become unit tags
when a batch is executed in a process. Process tags can be
used as part of recipe transition logic.

Connection Tags

Connection tags define data points uniquely associated with
a connection.

Transfer Tags

A transfer tag defines the data points that are common to all the
connections associated with a transfer class. Each automatically
defined transfer tag generates a set of connection tags for each
member in the transfer class. For example, if there are three
connections in a transfer and one transfer tag is entered, three
connection tags are created; one for each connection in the
transfer class. Each of these connection tags correspond to a
specific address in a control system. Transfer tags are indirectly
associated with the control system by way of the connection tags
that they create.

Transfer tags are abstract in nature; that is they are not
directly associated with the control system. They represent a
set of connection tags. Transfer tags become connection tags
when a batch is executed in a process. Transfer tags may be
used as part of recipe transition logic.
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System Tags

System tags are automatically created by the Model Editor
when a process class, transfer class, or segment is added to the
model. There are four types of system tags:

° System class tags

e System unit tags

e System connection tags
e System segment tags

System class tags are identical to process and transfer tags,
system unit tags are identical to unit tags, and system
connection tags are identical to connection tags. System
segment tags are similar to system connection tags. System
class tags do not correspond to a specific address in the control
system. They are internal batch control system tags. However,
they may be assigned to formula parameter elements and used
in recipe transition logic. System unit, connection, and segment

tags may be assigned to the control system and can be used in
SCADA applications.

The following table shows the system class tagnames for
unit, connection, and segment information.

Description System Class Tagname Data/Information
Unit Allocation Possible Values:
Information Ready
Allocated
Batch_ID Batch ID of batch unit is allocated to.
Batch_Mode Possible Values:
Automatic
Semi-Auto
Manual
Batch_Size Assigned batch size of batch within unit.

Batch_Status

Possible Values:
Open
Ready
Run
Held
Aborting
Aborted
Done

Campaign_ID

Campaign ID of batch unit is allocated to.

Last_Recipe_ID

ID of last recipe produced within unit.

InBatch User’s Guide



88 @ Chapter 3 Process Modeling
Description System Class Tagname Data/Information
Lot_ID Lot ID of batch unit is allocated to.
Recipe_ID ID of recipe assigned to batch within unit.
Recipe_Name Name of recipe assigned to batch within
unit.
Status Current status of unit. Possible values
are defined by user in the Equipment
Status tab within the process model
editor.
Connection Allocation Possible Values:
Information Ready
Allocated
Availability Possible Values:
Available
Unavailable
Batch_ID Batch ID connection is allocated to.
Campaign_ID Campaign ID connection is allocated to.
Last_Recipe_ID ID of last recipe produced within
connection.
Lot_ID Lot ID connection is allocated to.
Segment Allocation Possible Values:
Information Ready
Allocated
Batch_ID Batch ID segment is allocated to.

Campaign_ID

Campaign ID segment is allocated to.

Last_Recipe_ID

ID of last recipe produced within
segment.

Lot_ID

Lot ID segment is allocated to.

Status

Current status of segment. Possible
values are defined by user in the
Equipment Status tab within the process
model editor.
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Using Process and Transfer Tags versus Unit and
Connection Tags

The following guidelines can help you decide when to define a
tag as a process, transfer, unit, or connection tag.

Any data point that is common to all units in a process
class can be entered as a process tag.

Any data point that is common to all connections in a
transfer class can be entered as a transfer tag.

Any data point that is not common to all units in a
process class must be entered as a unit tag.

Any data point that is not common to all connections in a
transfer class must be entered as a connection tag.

Any data point that is to be used in recipe transition logic
must be entered as either a process or transfer tag.

Any critical phase logic data point must be entered as a
process or transfer tag. The critical phase logic data
points are required by the InBatch Management System
to control, monitor, and configure a phase based on the
requirements of a recipe.

The following table lists the critical phase logic data
points.

Item Data Point

Phase Control Bits Start
Hold
Restart
Abort
Reset

Phase Status Bits Ready
Run
Held
Done
Interlocked
Aborted

Control Buttons Control Button #1
Control Button #2

Formula Parameter Elements: Target

Process Variable Actual
High Deviation (%)
Low Deviation (%)
High Limit
Low Limit
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Item Data Point

Formula Parameter Elements: Target

Input Actual
High Deviation (%)
Low Deviation (%)
Preact
Lot Code
Material ID

Formula Parameter Elements: Target
Output Actual
Material ID

Working with Tags

A tag consists of a structured name. Each tagname must be
unique within the batch control system. The terms tagname
and tag are used throughout the documentation to refer to
tags in the process model.

A tagname is a unique, structured name that defines one
data point. Tagnames have a hierarchical structure. The
highest level of the structure depends on the tag type. The
unit name is the highest level for unit tags, the process class
name for process tags, the connection name for connection
tags, and the transfer class name for transfer tags. Each is
followed by phase, parameter, and element.

Tagname Structure

The following table shows the tagname structure.

Number of
Name Characters
Unit or Connection, Process Class or 16
Transfer Class
Phase Name 16
Parameter Name 16
Element Name 5
Attribute Name (InTouch dot field) 16
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Valid Characters for Tagnames

You can use the following characters in a tagname:

e A through Z
o athroughz
e 0 through 9
e @2, #,8%, %, _,&

Delimiters

The following table shows the delimiters for tagnames.

Delimiters
Item InTouch ArchestrA
Between Names dash (-) period ()
Before Attribute period (.) period ()

Automatically Generated Tagnames

The following table shows tagnames that are automatically

generated.

Automatically

Tag Appended

Classification Parameter Name Element Name Description

Unit System Not used CAMPN Campaign ID

Tags LOTID Lot ID
BATCH Batch ID
RECID Recipe ID
RECNM Recipe Name
BATSZ Batch Size
BATST Batch Status
BATMD Batch Mode
USTAT Unit Status
ALLOC Unit Allocation
LASTR Last Recipe ID
USTATE Unit State

Connection Not used CAMPN Campaign ID

System Tags LOTID Lot ID
BATCH Batch ID
AVAIL Connection
ALLOC Availability
LASTR Connection Allocation

Last Recipe ID
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Automatically

Tag Appended
Classification Parameter Name Element Name Description
Segment Not used CAMPN Campaign ID
System Tags LOTID Lot ID
BATCH Batch ID
USTAT Segment Status
ALLOC Segment Allocation
LASTR Last Recipe ID
Phase Control CONTROL_STATUS START Start
Tags HOLD Hold
RSTRT Restart
ABORT Abort
RESET Reset
Phase Status CONTROL_STATUS READY Ready
Tags HELD Held
RUN Run
DONE Done
ABRTD Aborted
INTLK Interlocked
Unit Control Not used UHOLD Unit Hold
Tags URSTR Unit Restart
UABRT Unit Abort
Phase Parameter Name ACT Actual
Parameter TAR Target
Tags HIDEV High Deviation
LODEV Low Deviation
HILMT High Limit
LOLMT Low Limit
PRACT Preact
LOTCD Lot Code
MATID Material ID
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Tag Description

Each tag can be given a 120-character description. This
allows for complete documentation of every tag in the system.

Data Class

A tag can be classified as discrete, analog, string or
enumeration. Discrete tags have two logical states; zero (0)
and one (1). Analog tags reflect the process status with a
numerical value and can have many states. String tags are
identified by an alphanumeric value and may contain up to
80 characters. Enumeration tags are identified by an integer
value which represents a textual enumeration name.

Access Mode

Access Mode defines whether a tag is Read-only or

Read/Write. A check box is used to select the access mode for
a tag.
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Process Modeling Summary

The following figure shows a summary of the process model.

Trains
A group of units on which
a recipe is processed.

Units Connections

Equipment that can hold »  Each connection consists

or process materials. of a source unit and a
destination unit.

Process Classes Equipment Status Transfer Classes
A group of units that User-defined state of a A group of connections
have the same processing unit or a segment. where the source units are
capability or function. A in the same class and the
destination units are in the
same class.
Segments
A division of a
connection.
 Z \ 4
Process Tags Process Transfer Transfer Tags
Tags that define process Capabilities Capabilities Tags that define transfer
phase control, status, Capabilities defined Capabilities defined phase control, status, control
control button, and formula by phases by phases button and formula
parameters for a process and parameters. and parameters. parameters for a transfer.
class. Process tags Transfer tags are connection
are unit independent. independent.
\ 4
Unit Tags Segment Tags Connection Tags
Unit tags are created for each Segment tags are created for Connection tags are created
unit when a process tag is each segment defined in the for each connection when a
entered. All other data points process model. transfer tag is entered. All

other data points associated
with a connection are defined

as connection tags.
Unit and Connection

tags are linked to

Control System
control system addresses.

associated with a unit are
defined as unit tags.

InBatch User’s Guide



Example: Process Phases and Tags ® 95

Example: Process Phases and Tags

The example shown in this section illustrates how a Heat
phase block can be developed and interfaced to the batch
control system for two reactors. The two reactors found in our
example plant are in the same Process Class called Reactors.
The names of the reactors are Reactor A and Reactor B.

Ramp Heat Phase Logic

You must develop a phase block for each reactor to perform
the heat function. When instructed to run, the heat phase
block heats the contents of the reactor to a specified
temperature and at the specified rate. The target
temperature and rate are parameters used to configure the
phase block. The parameters, which are both designated as
process variables, are assigned a value in the recipe. The
value becomes part of the recipe formula.

The Heat phase blocks must be designed to be completely
independent of each other.

Reactor A and Reactor B are identical to each other in every
way, except that Reactor B utilizes a special pressure probe,
which Reactor A does not have.

To keep our example simple, only one input and one output
are shown for each phase. In actuality, there can be several
inputs and outputs, as well as many other internal data
points that can be common to each phase.

For more information on Phase Logic, see Designing Phase
Blocks on page 560.

Process Tags and Unit Tags

Reactor A and Reactor B are in the same process class.
Therefore, you must define process tags that define the
interface between the batch control system and the generic
phase named Heat. The interface requires that you define
process tags for phase control, phase status, formula
parameters, control buttons, and interlocks. If inputs,
outputs, and internal data points are common to each phase,
which is the case in this example, they are also be entered as
process tags. Any tags that are not common to both of the
phase blocks are entered as unit tags. The only unit tag in
this example is the Reactor B Pressure Probe.

Each process class tag is a global tag that represents a set of
unit tags; one unit tag for each reactor in the class. For
example, Reactors-Heat-CS-START is a global tag that
represents the ReactorA-Heat-CS-START and
ReactorB-Heat-CS-START unit tags.
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Process Classes and Generic Phases in Recipe

Editor

Process tags are used to define the interface points between
the batch control system and a generic phase defined for a
process class. In this example, Heat is the generic phase and
Reactors is the process class. Recipe Editor creates master
recipes, which are equipment independent. The Recipe
Editor references process classes (Reactors) and generic
phases (Heat) instead of specific units (Reactor A) and phases
(Reactor A Heat).

For more information on Master Recipes and Recipe Editor,
see Chapter 8, Recipe Editor.

Batch Manager Resolves Process Tags into Unit

Tags

Process tags and process classes are of an abstract nature.
This means that they are not associated with a specific piece
of process equipment. Rather, their association with actual
equipment occurs when a batch is defined, scheduled and
then processed.

Batches are defined by specifying a campaign ID lot 1D,
batch ID, recipe ID, and train. Recipes are equipment
independent. Trains specify the process equipment (units)
that are to be used. The InBatch Management System uses
the recipe and train information to resolve which heat phase,
and ultimately, the set of unit tags that are to be used.
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Example Plant
The following diagram shows an example plant structure.

Bulk
Tank 1

Water Supply
Material Add Material Add
Station 1 Station 2
[ l

Reactor A | Condenser 1 |

| Condenser 2

I—o
Liquid/Oil Liquid/Oil
Separator 1 Separator 2

L
—

)

Mix Tank 1

|

Receiving
Tank 2

Receiving
Tank 1

Fill Station 1 Fill Station 2

— Example Plant
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Using the Model Editor

Use the Model Editor (ModelEdit) to create and edit the
process model. While you are using the Model Editor, all
additions and changes that you make to the model are
dynamically updated in the Process Model configuration
database.

The Model Editor guides you and verifies, where possible,
that your entries and assignments are made correctly. It is
ultimately your responsibility to accurately define the
process model.

Copying Your Configuration to the Run-Time

Database

After all the configuration changes have been made, you
must use the Environment Display dialog box menu option
Update > Runtime to copy the Process Model configuration
database to the Process Model run-time database. This action
allows the run-time system to access the configuration
changes. Use the menu option Update > Configuration to copy
the Process Model run-time database to the Process Model
configuration database.

WARNING! Use caution when you update your configuration
from the Environment Display dialog box. When you update the
configuration, the Process Model configuration database is
overwritten by the Process Model run-time database. All
configuration changes are lost.

Process Run-time Batch
Modeling Editor Management System

Environment

\4 Display
Configuration Run-time
Model Database Model Database
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Understanding Dialog Box Conventions

The following conventions apply to editors:

Whenever you enter new elements you must click Add.

If you make changes to an element, you must click
Change.

To remove elements, click Delete.

The following conventions apply when you select items and
apply values in dialog boxes:

Select and deselect list items by clicking the item. You
can select multiple entries by holding down the control
(or shift) key while simultaneously clicking the desired
items.

After making your selection, click Apply if you want the
dialog box to remain open so that you can continue the
operation for other items.

To apply your selections and close the associated dialog
box, clicking OK

To close a dialog box after you have performed multiple
operations, click Close.
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Deleting Model Components

WARNING! When you delete a unit, process class, connection,
or transfer class, other elements of the overall process model
are also deleted. Always back up your work before you make
changes. The following table describes the effect of deleting
model components.

Element
Deleted Related Deletions
Unit All unit tags associated with the unit
All unit tags associated with the process class to which the unit is
assigned
All connections in which the unit is a source or a destination
Process All process tags associated with the class
Class All unit tags resulting from the process tags

All process phases associated with the class
All transfers in which the class is a source or a destination

Connection  All connection tags associated with the connection
All connection tags associated with the transfer class to which the
connection is assigned

Transfer All transfer tags associated with the transfer
Class All connection tags resulting from the transfer tags
All transfer phases associated with the class

Note You cannot delete a unit that is assigned to a train until you
remove the unit from each train. When you delete a unit that is
assigned to a train, the train names in which the unit has been
assigned are be listed in the Log Viewer.

For more information on creating trains, see Opening the
Train Editor on page 260.
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Opening the Process Model Editor Dialog Box

Use the Process Model Editor dialog box to define and edit all
your process model.

To start Model Editor

@ On the Environment Display dialog box, double-click the
ﬂ ModelEdit icon.

Note The Model Editor dialog box does not open if you are
running the Train Editor or the TagLinker. You cannot start more
than one instance of Model Editor.

The Process Model Editor dialog box appears.

&y Process Modeling Editor

EULE TANES BULE_TANE3

Group of all tanks that hold a bulk raw
material.
¥

EULE TANE 1
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Defining the Process Model (Units Tab)

Use the Units tab to define and edit process model units for
the processing vessels in the plant.

To activate the units tab
¢ On the Process Model Editor dialog box, click the Units tab.

The Units tab becomes active. All the available units in
your process model are listed in the Units list. The
selected unit name appears in the Name box. Optional
information about the unit appears in the Description box.

=4 Process Modeling Editor k -I:Iil
Fle Edt Hep

Unite |Prmm| Comnections | Trarshers | Segments | Equipment Status | Units of Messuie | Erumeration |
— Lhnilz

Bulkl [ -] Mame: [Bulkl

Bulk:2
Bulk3 |Eu1k Storage Tank Mumber One

Filll Dlescription:
Fill2 s

MHinThl
MixThk2
Feactork
ReactorB
Recw Tkl
Becw_TEZ
Warer

add | Chenge |  Dete | Tags. |
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Adding and Editing Units
Follow these steps to add a unit to the process model or to
edit information about an existing unit.

To add or edit a unit

1

In the Name box, type a name for the unit (16 characters
maximum).

In the Description box, you can optionally type text that
describes the unit (120 characters maximum).

Click Add to include the new unit in the Units list or click
Change to update the unit.

The editor verifies all unit names to ensure validity and
uniqueness. You are be prompted to change the unit
name in the event you enter a duplicate.

Deleting Units
Follow these steps to delete a unit from the process model.

To delete a unit

WARNING! Deleting a unit affects other elements of the overall
process model. Always back up your work before making
changes.

1

From the Units list, select the unit that you want to
delete.

Click Delete.

If you attempt to delete a unit that is part of a train, a
warning box appears, and the unit is not deleted. In this
case, you must first delete the unit from the train, and
then delete the unit from the model.

Procezz Modeling Editor |

Operation Abarted. Unit iz uzed in a Train.
Wiew Wiondenware Logger far Train names.
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Associating Tags with a Unit

Each unit in a process model can have tags associated with
it. Use Edit Unit Tags dialog box to associate tags with a unit.
Tags that are associated with process phases must be
entered as process tags.

A unit tag consists of the following elements. Some elements
are required, while others are optional.

o Phase Name (optional, 16 characters maximum)

o Parameter Name (optional, 16 characters maximum)
o Element Name (required, 5 characters maximum)

o Description (optional, 120 characters maximum)

o Data Class (required: Enumeration, Analog, Discrete, or
String)

e Access Mode (required: either Read Only or Read/Write)

o Attributes (optional: select from available InTouch dot
fields)
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To associate tags with a unit
1 On the Units tab, click Tags.
The Edit Unit Tags dialog box appears.

Edit Unit Tags

HILIMIT

Unit Tab representing the high lewel
limit switch in Reactor B.

Select a tag from the list.

Type an Element name.
Select a Data Class.

Select an Access mode.

N o0 o1 AW N

Click Add or Change as appropriate.

Optionally type a Phase name and a Parameter name.
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Assigning Attributes to Unit Tags

Use the Assign Attribute Tags dialog box to assign attributes to
unit tags. The Assign Attribute Tags dialog box contains a list
of the available InTouch dot (.) fields that you can select.
These fields correspond to the data class of the selected unit
tag. The editor creates internal tags corresponding to the
selected fields. The tags are not shown in the unit tags list
but are available in tag selection dialog boxes.

To assign attributes to unit tags
1 On the Edit Unit Tags dialog box, click Attributes.
The Assign Attribute Tags dialog box appears.

Azzign Attribute Tags
FParent Data Clazs: Analog

Hame Data Clazs Access

MinET Analog Read/Wrice -
MoxET Aralog HNecad Writc

Normal Discrete Fead Only

Llarm Dizcrete Fead Only
LlarmEnahled Iizcrete Fead/Write

Ack Discrete Read/Write
AlarnValDeadband Analog Read/Wrice
HiHilimit analog Fead/Write
HiHiZtatus Dizcrete Fead Only

Hilimit inalog Read/Write =]

L

Attributes are not available for tags of String or
Enumeration data types.

2 Select the desired attribute Name.
3 Click Apply or OK as appropriate.
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Defining Process Class Units (Processes Tab)

Use the Processes tab to define or edit process class units for
the processing vessels in the plant.

To activate the Processes tab

@ On the Process Model Editor dialog box, click the Processes
tab.

The Processes tab becomes active. All the available
process classes (processes) in your process model are
listed in the Process Classes list. When you select a
process class, its name appears in the Name box.
Information regarding the process class appears in the
Description if you enter such information.

=4 Process Modeling Editor O] x|
File Edk Help

Unkz  Procssses ] Comnections | Trarufers | Segments | Equipmert Stalus | Units of Messure | Erumersion |
— Process Clastas

BulkTk= - I ame: ACTAEE !
FillTes

|
IlixTanks Group of all reactors that share the

Dezerption: |2ame processing capebilities.

RecvThs

HaterialType Z. D000 Walg: 11DDD* o

SeparationType 3. 0000
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Adding Process Classes
Use this procedure to add a process class name.

To add or edit a process class
1 In the Name box, type a name for the process
(16 characters maximum).

2 In the Description box, you can optionally type text
describing the process (120 characters maximum).

3 Click Add to include the new process in the Process
Classes list or Change to update the list.

The editor verifies all process names to ensure validity
and uniqueness. You are prompted to change the process
name in the event you enter a duplicate.

Deleting a Process Class
Use this procedure to delete a process class name.

WARNING! Deleting a process class affects other elements of
the overall process model. Always back up your work before
making changes.

To delete a process class

1 From the Process Classes list, select the process name that
you want to delete.

2 Click Delete.

When you delete a process class, name, the editor
provides a warning message indicating the relationship
of the tags in process class to other batch system
elements. Read any such warning messages very
carefully.

Enabling Unit Control and Unit State Tags

The Batch Manager uses unit control tags to inform the
control system of an operator initiated batch hold, restart, or
abort action When a hold, restart, or abort action is initiated,
Batch Manager identifies the units involved in the batch and
sets the appropriate tags within the control system. The
control system manages control phase logic as required by an
application. The three types of unit control tags are unit hold,
unit restart, and unit abort.

Unit state tags are discrete, and are used by the control
system to inform Batch Manager that the status of a unit is
alarm, held, run or ready.

Unit control and state tags are automatically created for each
unit in a class when you enable the Use Unit Control/State
Tags check box.
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To enable unit control and state tags for a process class

1 From the Process Classes list, select the required process.
2 Enable the Unit Control/State Tags check box.

3 Click Change to associate the unit control and unit state
tags with the Process Class.

Assigning Units to a Process Class

A process class can have one or more units assigned to it. Use
the Assign Units button on the Processes tab to associate units
to a process class.

To assign units to a process class

1 On the Processes tab, select the required process from the
Process Classes list.

All the units that are currently assigned to the selected
Process Class are shown in the Units list.

= Process Modeling Editor =10] %]
Fle Edk Help

Unis  Processas ] Connections | Transters | Segments | Equipment Status | Units of Messune | Erumerstion |

— Process Classas
Mame: [BulkTka
FillTes
HixTanks Group of all tanka that hold a bulk raw
Feactocs Desciplion: fnacerisl,
RecvThs

™ Lise Uit CortiolState T ags

Detete | Jage. | Awbwes. | Phases. |
Desciption: [Bulk itorage Tenk Eumber One
Altibube Wahae
H e 1
AT0E
H - |

2  You can select and deselect units in the Units list.
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3

If you want to add additional units to the Units list, and
ultimately, the process class, click Assign Units.

The Assign Units to Process dialog box appears.

Assign Units bo Process x|
Uiz
Bul Mame: [Bulkl
ulk Storage Tank Number One

3 Descrplion
Fillz2
HixTeL
HixTEZ
Hecw TKL
Fecv Tha

oy | oo |

The Units list shows all the units (unassigned and
previously assigned units) that you can assign to the
process class. By default, all units that were previously
assigned are selected.

From the Units list, select the desired units.
Click Apply or OK as appropriate.

The assigned units appear in the Units list on the
Processes tab.
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Assigning Process Class Attributes

Attributes are process class characteristics that you define
during recipe creation. Attributes enable you to categorize, or
narrow, the available units that can be selected from the
process class. There is no limit to the number of attributes
that you can define for a class.

To assign attributes to a process class

1

On the Processes tab, select a name from the Process
Classes list.
Click Attributes.

The Edit Attributes dialog box appears. If Attributes have
already been created for the process class, they appear in
the Process Attributes list.

Edit Attributes |
— Process Attributes
il Mame: IEapau:ity
MaterialType
SeparationType
=
Add Change | Delete | Cloze

If you are adding a new attribute, type a name in the
Name box (16 characters maximum).

Click Add.

The Process Attributes list shows the attribute name.

Note The editor verifies all new attribute names to ensure
validity and uniqueness. You are prompted to change the name in
the event that you enter a duplicate.
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Assigning Unit Attribute Values

After an attribute has been created, you must define specific
values for each attribute of each unit that belongs to the
process class. You can assign only numeric values. You may
need to define an external translation table so that value
assignments can easily be related for the appropriate
attribute. In the example plant referenced earlier, stainless
steel reactors have been assigned a value of 1 and glass lined
reactors have been assigned a value of 2. Also, a separation
type of 1 represents the presence of a liquid/oil separator,
while a value of 2 represents the presence of a liquid and
solid separator.

To assign a unit attribute value
1 On the Processes tab, select the required unit from the

Units list.
t._“"PruLE:: *odeling Editor : -I:Iil
File Edt Hep
Units  Processes | Comnections | Transfers | Seoments | Equipment Status | Urits of Measure | Erumeraion |
— Process Classas
BulkTks= - Mame: [Feactors
FillTks
IixTarnks Group of all reactors that share the
Dezciption: |same processing capsbilities,
RecuThs

F _|.,|_:t Urat Corfiol/Stale Tag:

Reactoch e

s - aue |1500.0
MaterialType 2.0000 v

SeparationType 2.0000

2 Select an Attribute from the Attribute list.

3 In the Value box, type the value of the attribute for the
selected unit.

4 Click Change.

The value appears in the Attribute and Value list.
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Defining Process Class Tags

Each process class may have tags associated with it. You
must use the Edit Process Tags dialog box to enter all the tags
that are associated with a process phase or that are common
to all of the units within the process class.

Enter the following information for a process tag:

e Phase Name (optional, 16 characters maximum)

o Parameter Name (optional, 16 characters maximum)
o Element Name (required, 5 characters maximum)

o Description (optional, 120 characters maximum)

o Data Class (required: Analog, Discrete, String, or
Enumeration)

o Access Mode (required: Either Read-Only or Read/Write)

e Attribute (optional, 16 characters maximum: select from
available InTouch dot fields)

Note For every process tag that is created, unit tags are
automatically generated for each unit assigned to the class. These
unit tags, not the process tags, are associated to data points in
the control system. However, the process class tags are available
for assignment to formula parameters and to the recipe builder
through the transition logic expression builder.
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To edit a process class tag
1 On the Processes tab, select a Process Class.
2 Click Tags.

The Edit Process Tags dialog box appears.

All tags previously assigned to the Process Class are

listed.
Edit Process Tags x|
IProcess Class: Reachars
Tags
AgitDEE c3 DONE ]
AgitOEf C5 READY
AgiTOLL [} RESET
AgicOfL ] START
Agitin C5 READY
Agicim Cc3 BESET
Agivin c3 START
Agitate Speed ACT
Agitate Speed TAR o
Phase P st Elemernt
[pgiton  |cs |poxE
Descrption:

—Bata Elaﬂ
| ua:le'w'ria
l:"' Dmm !" Read Oriy
| " String |
| Enumeration :

[ a4 | Chenge | Delete | awibutes. |  Cose |

3 Type or edit the Phase Name, Parameter Name, or Element
Name, Description, as described earlier in this section.

4 Select a Data Class and an Access mode.

Click Add if you are creating a new tag or click Change if
you are modifying an existing tag.

6 Click Close.
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Assigning Attributes to Process Tags

Use the Attributes button on the Edit Process Tags dialog box
to access a list of the available InTouch dot (.) fields that can
be selected. These fields correspond to the data class of the
selected process tag. The editor creates internal tags that
correspond to the selected fields. The tags do not appear in
the unit tags list. They are listed in the dialog boxes from
which tags are selected.

To assign process tag attributes
1 On The Edit Process Tags dialog box, click Attributes.

The Assign Process Tags dialog box appears. Attribute tags
are not available for tags of String or Enumeration data

types.

Assign Attribute Tags x]
Parent Data Clags: Analog

M ame [ata Clazs ACcesz

MinElT inalog Fead/Write -
MaxET analog Read/llrite

Normal Liscrete Read Only

Llarm Liscrete Read Only
LlarmEnabled Iiscrete Read/Write

Ack Iiscrete Read/lrite
AlarmWalDeadband analog Fead/Write
HiHiLimit analodg Fead/Write
HiHiStatus Iiscrete Fead Only

Hilimit inalog Read/lrite d|

2 Select the desired attribute.
3 Click Apply or OK as appropriate.

Assigning Phases to a Process Class

Use the Edit Phases dialog box to assign phases to a process
class. Each process class can have any number of phases.
Process phase types can be automatic or manual. Automatic
phases require control system phase logic. Manual phases
and Data phases are processed by the InBatch Management
System.

Enter the following information for a process class phase:

e Phase Name (optional, 16 characters maximum)
o Description (optional, 120 characters maximum)

e Phase Type (Required: Automatic, Manual or Data)
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Control Buttons (optional, two available buttons)
Interlocks (optional: available for all tags)

Formula Parameters (optional: Assign as required for the
Phase)

Save History (optional: Save Control/Status Activity, and
Parameter Status)

To assign a phase to a process class

1

On the Processes tab, click Phases.
The Edit Phases dialog box appears.

All Phases previously assigned to the process class are
listed.

Edit Phases |

Process Class: MixTanks
r~ Phase:
“I Mame: IAgithf
Aoitin
Ayitate One-shot automatic phase that turns the
Description: {ayitator off.
Phase Type: [automatic ¥ (2
Save Histomy————————— Phasze Control/Status. .. |
[V Caontrol/Status Activity Interlacks. . |
LI IV Parameter Status Formula Parameters... |
Add | LChange | Delete | Cloge I

Type the appropriate Name and Description as described
earlier in this section.

Click the Phase Type arrow, and select either Automatic,
Manual, or Data as required.

Click Add to include the phase in the list or click Change if
you are editing an existing phase.

Configure additional phase options as described in the
following text.
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Designating Save History Information

Use the Save History Control/Status Activity and Parameter
Status check boxes to configure the type of phase activity that
is to be stored in the History database. All data stored in the
History database is stamped with the time and date. You can
enable both check boxes if required. Using this history
feature is optional.

To enable Save History options
1 In the Edit Phases dialog box, enable the Control/Status

Activity check box, the Parameter Status check box, or

both.

o Enable the Control/Status Activity check box to include
all phase control and status bit transitions.

o Enable the Parameter Status check box to include
(when the phase is done) all parameter element
values, control button activity, and phase
instructions.

2 Click Change.

Configuring Control Buttons

You can include Control Buttons as part of the user interface.
The buttons are a part of the selected process class phase. To
use a control button, you must associate a tagname with the
desired button.

To configure control buttons
1 On the Edit Phases dialog box, click Control Buttons.

The Edit Phase Control Buttons dialog box appears.

Edit Phase Control Buttons B

Process Clazs: Reactors
FPhaze: AgitOff
r— Control Buttor

Tag Label
Reactors.Discharg. C5.HOLD. Value IHEILD R

Button 1 1%
Buttan 2 £ I I

Clear Tag | Cloze |

iAssion Tag... |

2 Enable Button 1 or Button 2 as required.

3 In the Label box, type the text (8 characters maximum)
that you want to appear on the button.
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4 Click Assign Tag.

If you want to remove a tag that is associated with the
control button, click Clear Tag. Remember that modifying
any assignments may affect other parts of your overall
process model.

The Tag Selection dialog box appears.

Tag Selection I
Process/Transfer I Phase | Parameter | Element | Attribute | :l
Reactors CIP Mode ACT Walue
Reactors CIP tade TAR Walue
Reactorz Charge Cs ABORT Walue
Reactors Charge cs HOLD Walue
Reactors Charge Cs RESET Walue
Reactors Charge cs RSTRT Walue
Reactors Charge Cs START Walue
Reactors Coal [E5 ABORT Walug
Reactors Coal cs HOLD Walue
Reactors Coal [E5 RESET Walue
Reactors Coal cs RSTRT Walue
Reactors Coal [E5 START Walue
Reactors Dizcharg cs ABORT Walue
Reactors Discharg cs RESET Walue
Reactors Dizcharg Cs RSTRT Walue
Reactorz Discharg Cs START Walue
Reactors Heat cs ABORT Walue
Reactors Heat [E5 HOLD Walue
Reactors Heat cs RESET Walue
Reactors Heat Cs RSTRT YWalue =l
1 of 50 Tags Selected
Diata Class: IDiscrete
Descriztion:
0k I Apply | Cloze |

5 Select a tag from the list.

You can sort list items by clicking a column heading.

6 Click OK to assign the tag to the control button, and close

the Tag Selection dialog box.
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Configuring Phase Control and Status Bits

Use the Edit Phase Control/Status dialog box to configure
phase control and status bits. To configure phase control and
status bits, you must associate tags from the process phase
and process class.

For more information on Phase Control/Status bits, see
Additional Phase Configuration Information on page 175.

To configure Phase Control/Status bits
1 On the Edit Phases dialog box, click Phase Control/Status.
The Edit Phase Control/Status dialog box appears.

The dialog box shows the configuration for the selected
process class and phase.

Edit Phase Control/Status I
Frocess Class:  MixT anks
Fhaze: AgitDf1
i~ Phase Control
Tag
¥ Start IMixTanks.Agithfl. C3, 5TART. Value
™ Hold |
" Restart I
I Abart I
¥ Feset IMixTanks.Agithfl.CS.RESET.Value
i~ Phase Statu
Tag
¥ Feady IHixTa.n.ks.Egithfl. C3.READY.Value
" Fun I
™ Held |
v Done IHixTanks.Agithfl.CS.DDNE.Value
™ Aborted I
I Interlocked I
Select Flequired | Selectall | Cleardl |
Create T ags | Delete Tags | Sssian iag. | [Elear Tiag |

2 Configure the phase control and phase status bits as
required.
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Configuring Interlocks

Use the Edit Process Interlocks dialog box to configure
interlocks for a process class phase. To assign interlocks, you
must associate unit tags with the process phase and process
class.

To configure interlocks
1 On the Edit Phases dialog box, click Interlocks.
The Edit Process Interlocks dialog box appears.

The dialog box shows all the available units in the
process class and any tags (process class/transfer)
assigned to the selected unit.

Edit Process Interlocks

;1Rev]-Transfer-CS-RBIM. Value
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2 In the Tags area, click Assign Tags.

The Tag Selection dialog box appears.

Process/Transfer | Fhasze | Parameter | Elemnert | Altribute | ;I
Blk1_Rud Bulkddd cs DOME Walue e
Blk1_Rud Bulkddd cs HELD Walue
Blk1_Rud Bulkddd Cs HOLD Walue
Blk1_Rud Bulkddd Cs READY Walue
Blk1_Rud Bulkddd cs RESET Walue
Blk1_Rud Bulkddd cs RSTRT Walue
Blk1_Rnd Bulkadd Cs RUM Yalue
Blk1_Rud Bulkddd cs START Walue
Blk1_R=B Bulkadd Cs ABORT Yalue
Elk1_R=B Bulkddd cs ABRTD Walue
Elk1_RxE BulkAdd [ DOME Walue
Elk1_R=B Bulkddd cs HELD Walue
Elk1_RxE Bulkdd [ HOLD Walue
Elk1_R=B Bulkddd cs INTLE Walue
Elk1_R=B Bulkddd cs READY Walue
El1_R=B BulkAdd Cs RESET Walus
Elk1_R=B Bulkddd cs RSTRT Walue
Elk1_R=B Bulkddd cs RUM Walue
Elk1_R=B Bulkddd cs START Walue
BlkZ_Rud Bulkddd cs ABORT Walue LI
1 of 521 Tags Selected
Data Class: IDigcrete
Drescription:
ok I Apply Cloze

3 Select the required tags from the list.
4 Click OK to assign the selected tags.
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Configuring Formula Parameters
Use the Edit Formula Parameters dialog box to configure
formula parameters for a process class phase.

To configure formula parameters

4 On the Edit Phases dialog box, click Formula Parameters.

The Edit Formula Parameters dialog box appears. The
dialog box shows the formula parameter configuration of
the selected process class and phase.

e [ipesd
Doziiiiin
e PRI
Urd 01 Megise |-noe -
I T |
Elewwniy
DaClei = Anag © Discrels © Samg T =] IE;\-:‘ ol F:-..-u iy
¥ Tegst [Panzmars dgicans, Spsed THE. Talus I
™ dchual [Fenctars kgicace Ipeed ACT.Taiue u r I
I Hoh Devikon | rrr k.
I Low Devisien | i
™ HghLrt | = .0
™ Low Lk [ r .0
-:.m-r..p| DapetnTue | AnTag. | Camlug | e
Dk

For detailed information on configuring Formula
Parameters, see Configuring Formula Parameters on
page 178.

Configuring Automatic Process Phases

Automatic process phases are processed in the control
system. Operator interaction can be a normal part of the
process or can occur only when abnormal situations arise.
Operator actions could involve putting the phase in hold or
entering parameter values while the phase is running.
Enabling the operator to change parameter values is defined
when the formula parameters are configured.

Automatic process phases must have control system phase
logic, and therefore, must have phase control and status
control bits defined. Interlocks, control buttons, and formula
parameters are optional.

When the InBatch Management System encounters an
automatic process phase with an input type parameter, the
InBatch Management System updates the material usage
record in the Materials database based on the actual amount
used.
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For more information on material location assignments, see
Using the Material Location Assignment Editor on page 249.

You can configure the batch control system to handle many
different automatic process phases. The following example
describes several automatic phases. The phase names
correspond to the processing capabilities described in
Example: Process Phases and Tags on page 95.

Phase Name: Heat
Increase the temperature of the unit to a specified
temperature at a specified rate.

Phase Name: Cool
Decrease the temperature of the unit to a specified
temperature at a specified rate.

Phase Name: Soak
Maintain the temperature of the unit at a specified
temperature for a specified time.

Phase Name: Agitate
Turn the agitator on for a specified time.

Phase Name: AgitOn
Turn the agitator on.

Phase Name: AgitOff
Turn the agitator off.

Phase Name: Charge

Coordinated with a source unit discharge phase, this
phase represents one of the ways in which materials can
be moved and tracked. It is responsible for enabling the
flow of a material into the unit.

Phase Name: Discharge

Coordinated with a destination unit charge phase, this
phase represents one of the ways in which raw materials
can be moved and tracked. It is responsible for enabling
the flow of a material out of the unit.
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Possible phase parameter configurations for these automatic
process phase examples are shown in the following table.

Phase

Control/Status

Phase Logic  Parameters Formula Interlocks and
Phase Name Required Required Parameters Control Buttons
Heat Yes Yes Rate Temp As needed
Cool Yes Yes Rate Temp As needed
Soak Yes Yes Time Temp As needed
Agitate Yes Yes Time As needed
AgitOn Yes Yes None As needed
AgitOff Yes Yes None As needed
Charge Yes Yes Quantity As needed
Discharg Yes Yes Quantity As needed

Configuring Formula Parameters for Automatic
Process Phases
There are three types of formula parameters; input, output,
and process variable. Process variable parameters are used
to represent data such as set points and rates, input and
output parameters are used when material tracking is
required. Also, you must assign a specific data class type to
each formula parameter. The available data class options are
analog, discrete, string, and variable type parameters. Tag
assignments to the elements associated with each parameter
correspond to the assigned data class of the parameter. For
example, only analog tags can be assigned to the elements of
an analog process variable parameter.

Input parameters have seven elements. The parameter name
defines a family of information while elements define the
members of the family. The seven elements for input
parameters are Target, Actual, High Deviation, Low
Deviation, Preact, Lot Code, and Material ID.

Output parameters have three elements. The parameter
name defines a family of information while elements define
the members of the family. The three elements for output
parameters are Target, Actual, and Material ID.

Process variables have six elements. The parameter name
defines a family of information. Elements define the
members of the family. The six elements for process variables
are Target, Actual, High Deviation, Low Deviation, High
Limit, and Low Limit.
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The configuration of the parameter type, data class, and
elements is extremely important. The InBatch Management
System controls a phase and interacts with both the control
system and the operator based on the configuration of the
parameters.

The following sections contain a detailed explanation of the
results that can you can achieve for different parameter
configurations.

Target Element
The target element is available for all parameter and data
class combinations.

To configure the target element

e Select the Enable Display check box if the target value is to
be shown during the run-time processing of the phase. If
a tag is assigned to the element, the value assigned in the
recipe is written to the control system by the InBatch
Management System prior to the start of the phase.
Typically, the phase logic uses the target value to
determine when to end the phase.

o If the operator is allowed to modify the target, enable the
Edit Allowed check box.

o If the operator must modify the target, enable the Edit
Required check box.

e You can assign a Default Value to the target element for
process variable parameters of any data class.

Configuring the Actual Element
The Actual element is available for all parameter and data
class combinations.

To configure the Actual element

e Select the Enable Display check box if the actual value is
to be shown during the run-time processing of the phase.
If a tag is assigned to the element, the InBatch
Management System reads the value of the tag, in real
time, from the control system during the processing of the
phase.

o If the operator is allowed to modify the Actual value,
enable the Edit Allowed check box.

o If the operator must modify the Actual value, enable the
Edit Required check box.
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Configuring the High and Low Deviation Elements

High and Low Deviation elements are available for analog
process variable parameters and analog input parameters
and are expressed as a percentage of the target value. If tags
are assigned, the InBatch Management System calculates
and writes the deviation values to the control system prior to
the start of the phase. Deviations are recalculated if changes
are made to the target or deviation elements. For example, if
the target value is 100, the high deviation is 3%, and the low
deviation is 5%, the down-loaded high and low deviation
values are 3 and 5, respectively.

To configure High and Low Deviation elements

1 Select the appropriate Enable Display check box if either
of the element values are to be shown during the
run-time processing of the phase. Typically, the phase
logic uses the deviations to establish alarm limits or an
acceptable phase completion range for the actual value of
the parameter.

2 If the operator is allowed to modify either of the deviation
values, enable the Edit Allowed check box.

3 If the operator must modify either of the deviation
values, enable the Edit Required check box.

4 You can assign a Default Value to the high and low
deviation elements for analog process variable
parameters only.

Configuring the High and Low Limit Elements

The high and low limit elements are available for analog
process variable parameters and are used by the Recipe
Editor and the InBatch Management System to prevent the
entry of out-of-range values. If tags are assigned, the InBatch
Management System writes the limit values to the control
system before the start of the phase.

To configure High and Low Limit elements

1 If either of the element values are to be shown during the
run-time processing of the phase, select the appropriate
Enable Display check box.

2  You can assign a Default Value to the high and low limit
elements.
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Configuring the Preact Element
The preact element is available for analog input parameters.

To configure the Preact element

1 If the Preact value is to be shown during the run-time
processing of the phase, select the Enable Display check
box.

2 If a tag is assigned to the element, the Preact value
defined in the process model is written to the control
system by the InBatch Management System prior to the
start of the phase.

Configuring the Lot Code Element
The lot code element is available for analog input
parameters.

To configure the Lot Code element

1 If the Lot Code value is to be shown during the run-time
processing of the phase, select the Enable Display check
box.

2 If the operator is allowed to modify the Lot Code, enable
the Edit Allowed check box.

3 If the operator must modify the Lot Code, enable the Edit
Required check box.

4 If a tag is assigned to the element, the value assigned by
the operator or the control system is to be written to the
InBatch Management System during the processing of
the phase.

Configuring the Material ID Element
The Material ID element is available for analog input and
output parameters.

To configure the Material ID element

1 If the Material ID value is to be shown during the run-time
processing of the phase, select the Enable Display check
box.

2 If the operator is allowed to modify the Material ID, enable
the Edit Allowed check box.

3 If the operator must modify the Material ID, enable the
Edit Required check box.
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Formula parameter configurations for the automatic process
phase examples given earlier are shown in the following

table.
Parameter Parameter Assign Enable/  Edit Edit
Phase Name Name Type Tag Allowed Required
Target Element
a) Agitate SpeedTime Process Yes Yes Yes No
Variable
Process Yes Yes Yes No
Variable
b) AgitOff N/A N/A N/A N/A N/A N/A
c) AgitOn Speed Process Yes Yes Yes No
Variable
d) Charge Quantity Input Yes Yes Yes No
e) Cool Temp Process Yes Yes Yes No
Variable
Rate Process Yes Yes Yes No
Variable
f) Discharg  Quantity Output Yes Yes Yes No
g) Heat Temp Process Yes Yes Yes No
Variable
Rate Process Yes Yes Yes No
Variable
h) Soak Temp Process Yes Yes Yes No
Variable
Time Process Yes Yes Yes No
Variable
Actual Element
a) Agitate Speed Process Yes Yes No No
Variable
a) Agitate Time Process Yes Yes No No
Variable
b) AgitOff N/A N/A N/A N/A N/A N/A
c) AgitOn Speed Process Yes Yes No No
Variable
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Parameter Parameter Assign Enable/  Edit Edit
Phase Name Name Type Tag Allowed Required
d) Charge Quantity Input Yes Yes No No
e) Cool Temp Process Yes Yes No No
Variable
Rate Process Yes Yes No No
Variable
f) Discharg  Quantity Output Yes Yes No No
g) Heat Temp Process Yes Yes No No
Variable
Rate Process Yes Yes No No
Variable
h) Soak Temp Process Yes Yes No No
Variable
Time Process Yes Yes No No
Variable
High and Low Deviation Element
a) Agitate Speed Process Yes Yes No No
Variable
Time Process Yes Yes No No
Variable
b) AgitOff N/A N/A N/A N/A N/A N/A
c¢) AgitOn Speed Process Yes Yes No No
Variable
d) Charge Quantity Input Yes Yes No No
e) Cool Temp Process Yes Yes No No
Variable
Rate Process Yes Yes No No
Variable
f) Discharg  Quantity Output Yes Yes No No
g) Heat Temp Process Yes Yes No No
Variable
Rate Process Yes Yes No No
Variable
h) Soak Temp Process Yes Yes No No
Variable

InBatch User’s Guide



130 @

Chapter 3 Process Modeling

Parameter Parameter Assign Enable/  Edit Edit
Phase Name Name Type Tag Allowed Required
Time Process Yes Yes No No
Variable
High and Low Limit Element
a) Agitate Speed Process Yes Yes N/A N/A
Variable
Time Process Yes Yes N/A N/A
Variable
b) AgitOff N/A N/A N/A N/A N/A N/A
c) AgitOn Speed Process Yes Yes N/A N/A
Variable
d) Charge Quantity Input Yes Yes N/A N/A
e) Cool Temp Process Yes Yes N/A N/A
Variable
Rate Process Yes Yes N/A N/A
Variable
f) Discharg  Quantity Output Yes Yes N/A N/A
g) Heat Temp Process Yes Yes N/A N/A
Variable
Rate Process Yes Yes N/A N/A
Variable
h) Soak Temp Process Yes Yes N/A N/A
Variable
Time Process Yes Yes N/A N/A
Variable
Preact Element
a) Agitate N/A N/A N/A N/A N/A N/A
b) AgitOff N/A N/A N/A N/A N/A N/A
¢) AgitOn N/A N/A N/A N/A N/A N/A
d) Charge Quantity Input No No No No
(LBS)
e) Cool N/A N/A N/A N/A N/A N/A
f) Discharg  N/A N/A N/A N/A N/A N/A
g) Heat N/A N/A N/A N/A N/A N/A
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Parameter Parameter Assign Enable/  Edit Edit
Phase Name Name Type Tag Allowed Required
h) Soak N/A N/A N/A N/A N/A N/A
Lot Code Element
a) Agitate N/A N/A N/A N/A N/A N/A
b) AgitOff N/A N/A N/A N/A N/A N/A
c¢) AgitOn N/A N/A N/A N/A N/A N/A
d) Charge Quantity Input Yes Yes Yes Yes
(LBS)
e) Cool N/A N/A N/A N/A N/A N/A
f) Discharg  N/A N/A N/A N/A N/A N/A
g) Heat N/A N/A N/A N/A N/A N/A
h) Soak N/A N/A N/A N/A N/A N/A
Material Id Element
a) Agitate N/A N/A N/A N/A N/A N/A
b) AgitOff N/A N/A N/A N/A N/A N/A
c) AgitOn N/A N/A N/A N/A N/A N/A
d) Charge Quantity Input Yes Yes No No
(LBS)
e) Cool N/A N/A N/A N/A N/A N/A
f) Discharg  Quantity Output Yes Yes No No
(LBS)
g) Heat N/A N/A N/A N/A N/A N/A
h) Soak N/A N/A N/A N/A N/A N/A

Configuring Manual and Data Process Phases

Manual process phases are used to model manual activities
in the process. Many processes are not completely automated
and require the operator to perform manual operations or
actions according to the phase being processed, and to
acknowledge phase completion.

Data process phases are used as a convenient means of mass
data transfer between the batch system and control system.
Data phases are similar to manual phases except they do not
require operator acknowledgement. Use data phases to
download data to (or upload data from) the control system
and log it to history.
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Manual and data process phases do not have control system
phase logic; therefore, they do not have tag assignments for
phase control and status bits or interlocks. Control buttons
are optional for manual phases but are not available for data
phases. Formula Parameters are optional for both phase

types.

Manual and data phases are run by the InBatch
Management System. Manual process phases must be
acknowledged by the operator before they are considered
done. Acknowledgment can only be accomplished once all of
the phase edit and comment requirements have been
satisfied. Data phases do not require operator
acknowledgement.

You can configure the batch control system to handle many
different manual and data process phases. This section
describes several examples that can be configured. The phase
names are used only for example purposes.

o Phase Name: QASample (Manual)
The instruction is given to the operator to take a sample
of product to QA for testing.

e Phase Name: OpAction (Manual)
This phase is a general purpose message phase. This
phase can be used anytime the operator must be
instructed to perform a task. The instructions are entered
as part of the recipe.

o Phase Name: Agitate (Manual)
The operator is instructed to manually start the agitator,
a timer, and adjust the agitator speed.

e Phase Name: MixSpeed (Data)
In the middle of a mixing phase, the mix speed must be
set to a higher speed. The MixSpeed phase simply
downloads the new set point. The existing tag from the
mixing phase can even be used.

o Phase Name: EqStatus (Data)
This phase uses the Equipment Status (USTAT) tag from
the unit in the target of its Status string parameter. You
can use this phase in a product recipe to set equipment
statuses to values such as Used or Dirty after a product
recipe or Clean after a cleaning recipe.
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o« Phase Name: GetInfo (Data)
This phase reads data from an external instrument to log
into the batch history. Perhaps the temperature of the
batch is desired but there really is no automatic phase for
monitoring this value. You can use the GetInfo phase at
critical points in the batch to capture a temperature
reading.

Possible phase parameter configurations for the manual and
data process phase examples are shown in the following
table.

Phase
Control/Status
Phase Logic Parameters Formula Interlocks and

Phase Name Required Required Parameters Control Buttons
QASample No No none N/A
OpAction No No none N/A
Agitate No No Time Speed N/A
MixSpeed No No NewSpeed N/A
EqgStatus No No Status N/A
GetInfo No No Temp N/A

Configuring Formula Parameters for Manual and Data
Process Phases

The formula parameters that are available for Manual and

Data process phases are exactly the same as those described

for automatic process phases. All the parameter types, Data

class options, and element alternatives are the same for

automatic and manual process phases.

For more information on configuring formula parameters for
Manual and Data process phases, see Configuring Formula
Parameters for Automatic Process Phases on page 124.
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Defining Material and Product Paths
(Connections Tab)

Process Modeling Editor

FRlk1l Rwd
Elkl_FxE
BlkZ_PRxi
BlkZ_FxB
Elk3_Fxid
Blk3_FxB
MixlRcwvl
MixlRcwi
MixzZRcwl
MixzRcwvi
RowlFill
RowzFilz2
Bxd Cond
Rxd Mixl

Elkl Dis

BulkTkl
BulkTkz
BulkTkZ2
BulkTk3
BulkTk3
MixTankl
MixTankl
MixTank?2
MixTanka
RecwTkl
RecwTk:z
Feactord
Reactord

Use the Connections tab to define all the material and
product paths in the plant.

To activate the Connections tab

@ On the Process Model Editor dialog box, click the
Connections tab.

The Connections tab becomes active. All the available
Connections in your process model are listed.

Rearctard[ Elk]l Fxd

ReactorE

Feactord Comnection between Bulk Tank 1 and
ReactorB Feactor &.

Reactord

FeactorB

RecwTkZ

RecwTkl ’7

RecwTkzZ
FillTkl
FillTk2
MixTankl
MixTankl
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Adding and Editing Connections

Use the following steps to add or edit a connection.

To add or edit a connection

1

In the Name box, type a name for the connection
(16 characters maximum).

In the Description box, you can optionally type text
describing the connection (120 characters maximum).

In the Preact box, you can optionally type the a value.

Preact is a value that is equal to the difference between
the target quantity (preset) and the actual quantity
(actual) that is delivered when material is transferred
through a connection. Many times, there is dribble or free
fall of product in the connection when a transfer occurs.
This results in overflow. The preact defines the
anticipated overflow; that is, the difference between the
target and the actual. The preact value is used only in
transfer phases.

The control system phase logic must include appropriate
logic in anticipation of receiving a preact during the
processing of a recipe. Also, the batch control system does
not make any automatic adjustments to the preact value.
Any calculations and adjustments that are to be made to
the preact must be done at the control system level. This
is explained further in the section associated with
automatic transfer phases.

Assigning Source and Destination Units

A connection requires a source unit and a destination unit.
Use the Source Unit and Destination Unit buttons to make
these assignments. All units in the model are available for
assignment. You can assign only one source unit and
destination unit. The source and the destination cannot be
the same unit.
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To assign source and destination units
1 Click Source Unit.
The Select Source Unit dialog box appears.

Select Source Unit

| |BulkTkz
| |BulkTkz
| |FillTkl
| |FillTkz
| |MixTankl
| MixTankz
| |Reactord
| |ReactorE
| |RecvTkl

. RecvTkZ

2 From the Units list, select an appropriate source unit.
Click OK.
4 Click Destination Unit.

The Select Destination Unit dialog box appears.

Select Destination Unit x|

. s ——

| |BulkTrl A[
- |BulkTkz
- |BulkTks
| |FillTkl
| |FillTRz
| MixTankl
| |MixTankz

| |ReactorB
- |RecvTrl
| |RecvTkZ
| |water

5 From the Units list, select an appropriate destination
unit.

6 Click OK.

Note Because of the relationship that connections have with
units and their parent transfer class, you cannot change the
source or destination units. To change the source or destination
unit for a connection, you must delete the existing connection
and create a new connection.
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Assigning Segments to Connections

Each connection can consist of zero, one, or more segments. A
segment is a subsection of a connection, and can be shared by
more than one connection. Using segments is optional.

Before you can assign segments you must define them using
the Segment Editor.

For more information on defining segments, see Defining
Segments (Segments Tab) on page 168.

To assignh a segment to a connection

Note If you have not assigned segments, the Segments list is
empty.

1 On the Connections tab, click Assign Segments.

The Assign Segments to Connection dialog box appears.

Assign Segments to Connectiol I

| |Bik3Dis

| |Mixl_Dis
| |Mixz Dis
| |Pol_chey
| |Roz_Chrg
| |Recv_Com

| |rxB_chry

All available segments are shown in the Segments list
box. Segments that were previously assigned are selected
by default. In the example shown, the selected segments
are being assigned to the Bulk Tank1 to ReactorA
connection.

2 Select the appropriate Segments from the list.
3 Click OK.
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Associating Tags with Connections

Each connection in a process model can have tags associated
with it. Use the Edit Connections Tags dialog box to associate
tags with a connection. Connection tags are virtually
identical to unit tags, except that connection tags are
associated with the connections between units.

A connection tag consists of the following elements:

o Phase Name (optional, 16 characters maximum)

o Parameter Name (optional, 16 characters maximum)
o Element Name (required, 5 characters maximum)

o Description (optional, 120 characters maximum)

o Data Class (required: Analog, Discrete, String, or
Enumeration)

e Access Mode (Required: either Read Only or Read/Write)

o Attribute (optional, 16 characters maximum, select from
available InTouch dot fields)
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To edit connection tags
1 On the Connections tab, click Tags.
The Edit Connection Tags dialog box appears.

Edit Connmeclion Tags

Conrection Conrl
-Tags

). |
Phase Patamele Elemert
I I‘.J-"E:‘r’alur I:’alﬂ:ch
Descrphior:

Connection tag cepresenting the posicion
of & wvalwve that is wused cnly when this
connection 13 used.

~Dala Class——  —Acoess
i~ Analog | Readwiite
% Discrate | Rasd Oniy
| Shing
" Enumeration

[ a8 ]| chenge | Debie | swibutes | Close |

2 Make any necessary changes.

3 Click Add or Change as appropriate.
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Assigning Attributes to Connection Tags

Use the Assign Attribute Tags dialog box to assign attributes to
connection tags. The Assign Attribute Tags dialog box
contains a list of the available InTouch dot () fields that can

be selected. These fields correspond to the data class of the
selected unit tag. The editor creates internal tags
corresponding to the selected fields. The tags are not shown

in the unit tags list, but are available in tag selection dialogs.

To assign attributes to connection tags

1 On the Edit Connection Tags dialog box, click Attributes.

The Assign Attribute Tags dialog box appears.

Aszsign Attribute Tags

FParent Data Clazs; Analog

Mame Data Class Access

MinET Analog RBead/Mrite -
MaxET Analog RBead/Mrite
Hormal Iizscrete Bead Only

Llarm Iizscrete Bead Only
LlarmEnabled Iizscrete Read/Mrite

Ack Discrete Read/Mrite
AlarnValDeadband Analog Dead/Mrite
HiHilimit Analog Dead/Mrite
HiHi%tatus Discrete Bead Only
Hilimit analog Read/Mrite =]

ok | sy |

2 Select the desired attribute from the list.
3 Click Apply to associate the selected attribute with the

Connection Tag.

4  Click Close.
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Defining Transfer Classes (Transfers Tab)

Use the Transfers tab to define all the transfer classes in your
process model. A transfer class is a group of connections in
which all of the source units have the same process class and
all of the destination units have the same process class.
Connections are assigned to transfers based on their source
and destination units. Unlike a connection, which cannot
have the same source and destination unit assigned, a
transfer class can have the same source and destination
process class assignment.

To activate the Transfers tab

@ On the Process Model Editor dialog box, click the Transfers
tab.

The Transfers tab becomes active. All the available
transfers in your process model are listed.

& Process Modeling Editor =10] x|

file Edi Help

Unis | Frocesses | Connechons  Transers | Segments | Equpment Stahus | Units of Measuie | Erumesstion |

Sowce Proces: Destination Process

Mame: iEuu{sm{s

Cla=zs of connectims moving matecial
Descriptione [between a bulk tark and a reactor,

Sowrce Process Class. I F.luJ.k'm:
Diast Process Class... I Eactﬂ o}

Reactocs
MixTanks ReceTk=
RecvTes FillTes
Peactors HixTanks
Separate Resctors MixTanks

Add Charge Lel=te Tage .. J Ehnu..l
Cormechon Sowce Diestnahon
Blkl FxB  Bulkl ReactorB Lo
Blk2_Fxd Bulk2 Reactord
Blk:Z BExE Bulkz PeactorB
Elk3_Bxd Bulk3 Peactorh
Blk3_MxE Blulld NeastaeE
Waterfxd Water Reactord
WaterfxE Water ReactorB
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Editing Transfer Class Names

To edit a transfer class name

1 In the Name box, type a name for the transfer
(16 characters maximum).

2 In the Description box, you can optionally type text
describing the transfer (120 characters maximum).

Assigning Source and Destination Process Classes

A transfer requires a source process class and a destination
process class. Use the Source Process Class and Destination
Process Class buttons to make these assignments. It is
important to use descriptive transfer names. These names
are referenced in the recipe procedure editor. Therefore, it is
helpful if the names describe the purpose of the transfer.

Your facility might have more than one type of connection
between the same two classes of equipment. This situation is
shown as a diagram in the ‘Example Plant section’ of Batch
Manager Resolves Process Tags into Unit Tags. Reactors A
and B are connected to their respective mix tanks directly as
well as through a separator and a condenser. For all
situations where two units have more than one connection
between them, each connection must be assigned to a
different transfer class.

To assign source and destination process classes

1 On the Process Model Editor dialog box, click Source
Process Class.

The Select Source Process Class dialog box appears.

Select Source Process Class
—Process Cla
Al M arne: IBulkaS

FillTks

MixTanks Group of all tanks that hold a bulk raw

Reactors Description: |material.

RecvTks

0Ok, | Apply

2  From the Process Class list, select an appropriate process
class.

3 Click OK.
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4 Click Destination Process Class.
The Select Destination Process Class dialog box appears.

Select Destination Process Class %]

S {E'r_o.ce.ss'.lilc}' ............
|BulkTks ‘I """

| |FillThs

5 From the Process Class list, select an appropriate process
class.

6 Click OK.

Assigning Connections
Each transfer class can have one or more connections
assigned to it.

To assign connections to a transfer:
1 On the Transfers tab, click Assign Connections.

The Assign Connections to Transfer dialog box appears. All
unassigned connections, and any connections previously
assigned to a transfer that have source and destination
units belonging to the transfer source and destination
process class assignments, are shown in the list. All
previously assigned connections are selected.

Aszszign Connections to Transfer x|

2 Select the appropriate connections from the list.
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3 Click OK to assign the connections to the transfer.

In the this example, the source process class is Bulk
Tanks and the destination process class is Reactors. The
assignment dialog box lists all the connections between
the four bulk sources and both of the reactors, because
the bulk sources are in the Bulk Tanks process class and
the reactors are in the Reactors process class.

Associating Tags with a Transfer Class

Each transfer class can have tags associated with it. Use the
Edit Transfer Tags dialog box to associate tags with a transfer
class.

Note It is important to remember that for every transfer tag that
you create, connection tags are automatically generated for each
connection assigned to the class. These connection tags, not the
transfer tags, are associated to data points in the control system.
However, the transfer class tags are available to the recipe
builder through the transition logic expression builder.

A transfer tag consists of the following elements:

» Phase Name (optional, 16 characters maximum)

e Parameter Name (optional, 16 characters maximum)
o Element Name (required, 5 characters maximum)

e Description (optional, 120 characters maximum)

o Data Class (required: Analog, Discrete, String, or
Enumeration)

e Access Mode (required: either Read Only or Read/Write)
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To edit transfer tags
1 On the Transfers tab, click Tags.
The Edit Transfer Tags dialog box appears.

Edit Transfer Tags _ﬁ'ﬂ_l
Trangle: Class: BulksRixs
Tags
Eulkadd Amovnt TAR
Eulihdd 3 KEORT
Eullkidd 3 AERTD
Eulkidd C% DONE
Eulkadd C5 HELD
Eulizhdd 3 HOLD
Bulkidd C3 THTLE
EulkAdd 3 READY
Eulkidd s RESET =|
Phase Panametes Elemerk
[Pulkadd  |Amount  [ACT
Diescrphiors
—Dat-u Clazs
f" Fh!
" Read Oriy

t" Slrm

" Enumeration

Add Changs |  Delete | aibutes .

2 Make any necessary changes.

3 Click Add or Change as appropriate.

Assigning Attributes to Transfer Tags

Use the Assign Attribute Tags dialog box to assign attributes to
connection tags. The Assign Attribute Tags dialog box contains
a list of the available InTouch dot (.) fields that can be
selected. These fields correspond to the data class of the
selected unit tag. The editor creates internal tags
corresponding to the selected fields. The tags are not shown
in the unit tags list, but are available in tag selection dialog

boxes.
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To assign attributes to transfer tags
1 On the Edit Transfer Tags dialog box, click Attributes.
The Assign Attribute Tags dialog box appears.

Azsign Attnbute Tags
Parent Data Class Analog

Mame Data Class Access

MinED Analog Read/WMrite -~
MaxED inalog Fead/lrite

Normal Iiscrete Fead Only

Alarm Iiscrete Fead Only
AlarmFEnahled Iizcrete Read/Wrice

Ack Discrete Read/Write
AlarnValDeadbhand dnalogy Fead/WMrite
HiHilimit inalog Read/WMrite
HiHi%tatus Iiscrete Fead Only

Hilimit inalag Read/Write =]

ok | ey |

2 Select the desired attribute from the list.

3 Click Apply or OK as appropriate to associate the selected
attribute with the transfer tag.

Assigning Phases to a Transfer Class

Use the Edit Phases dialog box to assign phases to a transfer
class. Each transfer class can have any number of phases.
Transfer class phase types can be automatic, manual or data.
Automatic phases require control system phase logic while
manual phases and data phases are processed by the InBatch
Management System. It is important to use descriptive phase
names. These names are referenced in the recipe procedure
editor. Therefore, it is helpful if the selected names describe
the purpose of the phase.

Inputs (ingredients or raw materials) and outputs
(intermediates, by products, and finished goods) are recorded
to the History database when transfers are processed. Not all
transfers should, or need to, be configured to record inputs or
outputs. Some transfer phases are strictly used to transfer
product from one unit to another.

You should configure only transfer phases that result in a
raw material being added to a batch, or where finished
product, intermediate, or by-products are produced.
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Defining a transfer class phase requires the entry of the
following information:

Phase Name (required, 16 characters maximum)
Description (optional, 120 characters maximum)

Phase Type (required: Automatic, Semi-Automatic,
Manual, or Data)

Control Buttons (optional, two available buttons)
Interlocks (optional, available for all tags)

Formula Parameters (optional, assign as required for the
phase)

Save History (optional: Save Control/Status Activity, and
Parameter Status)

Phase Control/Status (required for Automatic and
Semi-Automatic phases, Select/Assign tags to the phase
control and status bits)

To add or edit a transfer class phase

1

On the Transfers tab, click Phases.

The Edit Phases dialog box appears. All Phases previously
assigned to the Transfer Class are listed.

Edit Phases |

Transfer Class: BulksRxs
= Phigses

j‘“ I ame: IBulkkdj

Normal automatic phase that adds a bulk
Description:  [material to a reactor.

Fhaze Type: IAut,omat,ic: 'I Control Buttons... |
Save History ——————————— Phasze Control/Status... |
IV Control/Status Actvity Irterlocks... |

| IV Parameter Status Formula Parameters... |

sdd | Change | Dokt i

Type the appropriate Name and Description as described
earlier in this section.

Click the Phase Type arrow, and select Automatic,
Semi-Auto, Manual or Data as desired.

Click Add to include the phase in the list or click Change if
you have edited an existing phase.

Configure additional phase options as described in the
following text.
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Saving History Information

Use the Control/Status Activity and Parameter Status check

boxes in the Save History area to configure the type of phase
activity that is stored in the History database. All data stored
in the History database is stamped with the time and date.

You can enable both check boxes if required. The History

feature is optional.

To enable Save History options

1

2

In the Edit Phases dialog box, enable the Control/Status

Activity or Parameter Status check boxes.

o Enable the Control/Status Activity box to include all

phase control and status bit transitions.

o Enable the Parameter Status box to include (when the
phase is done) all parameter element values, control

button activity, and phase instructions.

Click Change.

Configuring Control Buttons
You can include Control Buttons as part of the user interface.
The buttons are a part of the selected transfer class phase. To
use a control button, you must associate a tagname with the

desired button. Control buttons are not available for data

type phases.

To configure control buttons
On the Edit Phases dialog box, click Control Buttons.

1

The Edit Phase Control Buttons dialog box appears.

Edit Phaze Control Buttons

Transfer Clazz: BulksRxz
Phase: BulkAdd

|

r— Control Buttonsz
Tag

Label

Button 1 o IBulksts LBulkadd, C5. ABORT. Value

[BLk abrd]

Button2 I

Aszign Tag... I LClear Tag Close

2 Enable Button 1 or Button 2 as required.

3

In the Label box, type the text (8 characters maximum)

that you want to appear on the button.

InBatch User’s Guide



Using the Model Editor @ 149

4 Click Assign Tag.

If you want to remove a tag that is associated with the
control button, click Clear Tag. Remember that modifying
any assignments may affect other parts of your overall
process model.

The Tag Selection dialog box appears.

Tag Selection I
Process/Transfer | Phase | Parameter | Elernent | Abtribute | :l
Reactors CIP Mode ACT Walue
Reactors CIP Mode TA4R Walue
Reactorz Charge Cs ABORT Walue
Reactors Charge cs HOLD Walue
Reactorz Charge Cs RESET Walue
Reactors Charge cs RSTRT Walue
Reactorz Charge Cs START Walue
Reactors Cool [E5 ABORT Walue
Reactars Cooal Cs HOLD Walue
Reactors Cool [E5 RESET Walue
Reactors Coal cs RSTRT Walue
Reactors Cool [E5 START Walue
Reactors Dizcharg Cs ABORT Walue
Reactors Dizcharg cs RESET Walue
Reactorz Digcharg Cs RSTRT Walue
Reactors Discharg cs START Walue
Reactars Heat Cs ABORT Walue
Reactors Heat [E5 HOLD Walue
Reactors Heat cs RESET Walue
Reactors Heat Cs RSTRT alue hd|

1 of 50T ags Selected
Diata Class: IDiscrete
Descriztion:
0K I Apply | Close |

5 Select a tag from the list.
You can sort list items by clicking a column heading.

6 Click OK to assign the tag to the control button, and close
the Tag Selection dialog box.

Configuring Phase Control and Status Control Bits
Use the Edit Phase Control/Status dialog box to configure
phase control and status control bits. To configure phase
control and status control bits, you must associate tags from
the transfer phase and transfer class. Phase control and
status control bits are not available for manual or data type
phases.

InBatch User’s Guide



150 @ Chapter 3 Process Modeling

To configure phase control and status control bits

1 On the Edit Phases dialog box, click Phase Control/Status.

The Edit Phase Control/Status dialog box appears. The
dialog box shows the configuration for the selected

transfer class and phase.

Edit Phaze Control/Status

Tranzfer Clazs: - BulkzRus
Phaze  Fulkédd
— Phaze Control
Tag
v Start IBulksR}cs Bulkidd.C3. 3TART. Value
[ Hold IBulksR}cs LBulkidd.C3.HOLD. Value
™| Restart IBulksts JBulkddd. C5.RSTRT. Value
[ Abaort IBulksts.BulkAdd.CS ABORT. Value
¥ Beset IBulksts.BulkAdd. C%.RE3ET.Value
— Phaze Statuz
Tag
¥ Fieady IBulksts.BulkAdd.CS LBEADY. Value
I Bun IBulksts.BulkAdd. C%.FUN, Value
[ Held IBulksts.BulkAdd. C3.HELD.Value
¥ Done IBulksts JBulkidd.C3.DONE. Value
[ Aborted IBulksts JBulkddd. C5 LABRTD. Value
[ Interlocked IBulksts.BulkAdd.CS INTLE. Value
Select Required | Selectall | Cleardll |
Create Tags | Delete Tags: | Lzzighn Jlag.. | Clear Tlag |

2 Configure the phase control and status control bits as

required.

For more information on Phase Control/Status bits, see
Additional Phase Configuration Information on page 175.

InBatch User’s Guide




Using the Model Editor @ 151

Interlocks

Use the Edit Transfer Interlocks dialog box to configure
interlocks for a transfer phase. Interlocks are not available
for data type phases.

To configure interlocks
1 On the Edit Phases dialog box, click Interlocks.
The Edit Transfer Interlocks dialog box appears.

The dialog box shows all the available units in the
transfer class and any tags (process class or transfer)
assigned to the selected unit.

Edit Transfer Interlocks

~ |Elkl_BxE
- |BlkZ_Pxck
- |Blkz_PxE
- |BlE3_Pxa
 |BElk3_ExE
| |TarerRxa

~ |WaterPxE

BulkTkl
BulkTkzZ
BulkTkzZ
BulkTk3
BulkTk3
Water

Water

Reactork
Reactord
ReactorE
Reactord
Reactork
Reactord
ReactorB
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2 Click Assign Tags.
The Tag Selection dialog box appears.

Process/Transfer I Phaze I Farameter I Elemert I Altribute I :I
Bll1_Rud BulkAdd Cs DONE Yalue i
Bll1_Rud Bulksdd Cs HELD Yalue
Bll1_Fud Bulkadd CS HOLD alue
Blk1_Rxd Bulkadd [z} READY Yalue
Blk1_R=d Bulkadd cs RESET Yalue
Bll1_Rud Bulksdd Cs RSTRT Yalue
Blk1_Rud Bulksdd Cs RUN Yalue
Blk1_Rud Bulksdd Cs START Yalue
Blk1_R=E Bulkidd [E5 ABORT Yalue
Blk1_R=B Bulkadd cs ABRTD Yalue
Bll1_R«B Bulksdd Cs DOME Yalue
Blk1_R=B Bulksdd Cs HELD Yalue
Blk1_R=B Bulksdd Cs HOLD Yalue
Blk1_R=E Bulkidd Cs IMTLEK. Yalue
Blk1_R=B Bulkadd cs READY Yalue
Bl1_R=E BulkAdd CS RESET Walua
Blk1_R=B Bulkadd Cs RSTRT Yalue
Blk1_R=B Bulk&dd Cs RUKN Yalue
Blk1_R=B Bulkadd [ms} START Yalue
Blk2_Rud BulkAdd cs ABORT alue LI
1 of 521 Tags Selected
Data Class: IDiscrete
D escription:
Ok I Apply I Cloze |

3 Select the required tags from the list.

4 Click OK to assign the selected tags to the Tags list on the
Edit Transfer Interlocks dialog box.
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Formula Parameters
Use the Edit Formula Parameters dialog box to configure
formula parameters for a transfer class phase.

To configure formula parameters
@ On the Edit Phases dialog box, click Formula Parameters.
The Edit Formula Parameters dialog box appears.

Edit Formula Parameters

Quantity Quanticy

ITarget amount of material to add in
Kilograms.

e

B R R R S i S|
<IN TS T IS <1 <1
m m o m m R
LI m m mm

The dialog box shows all the Formula Parameter
configuration for the selected Transfer Class and Phase.

For detailed information on configuring Formula
Parameters, see Configuring Formula Parameters on
page 178.
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Configuring Transfer Phases

There are four types of transfer phases: automatic,
semi-automatic, manual, and data. The following section
describe the phase types and provides examples to help you
understand how to configure transfer phases.

Automatic and Semi-Automatic Transfer Phases

Automatic and semi-automatic transfer phases are processed
in the control system. Operator interaction can be a normal
part of the process or may occur only when abnormal
situations arise. Operator actions might involve putting the
phase on hold or entering parameter values while the phase
is running. Enabling the operator to change parameter
values is defined when formula parameters are configured.

Automatic and semi-automatic transfer phases must have
control system phase logic, and therefore, must have phase
control and status bits defined. Interlocks, control buttons,
and formula parameters are optional. You must configure
formula parameters for the transfer phases that are used to
record inputs or outputs.

When the InBatch Management System encounters an
automatic transfer phase with an input type parameter, a
bulk material addition is typically being made to the batch.
The InBatch Management System finds the storage unit that
holds the material in the Materials database, and determines
which connection (which phase) to process to successfully
complete the transfer. The InBatch Management System
updates the material usage record in the Materials database
based on the actual amount used.

For more information on material location assignments, see
Using the Material Location Assignment Editor on page 249.

When the InBatch Management System encounters a
Semi-automatic transfer phase with an input type
parameter, typically a non-bulk material addition is being
made to the batch. Because the phase is Semi-automatic, the
operator must acknowledge the start of the phase. Also, the
InBatch Management System does not search for the location
of the material in the Materials database. However, if the
material has been assigned to a unit, the InBatch
Management System updates the material usage record in
the Materials database based on the actual amount used.
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You can configure the batch control system to handle many
different automatic and semi-automatic transfer phases. The
following section describes several examples that you can
configure. Most of the phase names correspond to the
transferring capabilities associated with the example plant
referenced earlier. The DrumAdd and LoadBulk phases are
used only for example purposes.

e Phase Name: BulkAdd (Automatic)
Raw materials stored in bulk units are transferred to
other units in the plant. Measurement of the actual
amount transferred is made using a flow meter, mass
flow meter, or weigh scale. A record of the quantity added
to the batch is required.

¢ Phase Name: Separate (Automatic)
Material is transferred through a separator from one unit
to another unit. There is no actual measurement of the
by-product output of the separator, but a record of this
output is required.

» Phase Name: Package (Automatic)
The finished product is transferred from a processing
unit to a finished goods package of some form. The
operator initiates the start of the fill process for each
package. Control of the transfer and measurement of the
actual amount is performed by the control system. A
record of the finished product and the number of
packages is required.

e Phase Name: Condense (Automatic)
Material is transferred from one unit to another through
a condenser. There is no record of material usage or
production output.

e Phase Name: Transfer (Automatic)
Material is transferred from one unit to another. There is
no record of material usage or production output.

e Phase Name: LoadBulk (Automatic)
The finished product is transferred from a processing
unit to a bulk unit (railroad car, tanker, and storage
tank). The operator is responsible for starting the
transfer. Control of the transfer and measurement of the
quantity transferred is performed by the control system.
A record of the finished product output is required.
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e Phase Name: DrumAdd (Semi-Automatic)
Material is transferred from a drum unload station to one
unit. The operator must acknowledge that the drum and
pump are in place and properly connected before the
phase runs. The drum unload station is used to add many
different materials.
Possible phase parameter configurations for the automatic
and semi-automatic transfer phase examples are shown in
the following table.
Phase Interlocks
Phase Control/Status and
Phase Logic Parameters Formula Control
Name Type Required Required Parameters  Buttons
BulkAdd Automatic Yes Yes Quantity As Needed
Separate Automatic Yes Yes Quantity As Needed
Package Automatic Yes Yes Quantity As Needed
Size
Count
Condense  Automatic Yes Yes None As Needed
Transfer Automatic Yes Yes None As Needed
LoadBulk  Automatic Yes Yes Quantity As Needed
DrumAdd  Semi- Yes Yes Quantity As Needed
Automatic

Configuring Formula Parameters for Automatic and
Semi-Automatic Transfer Phases
There are three types of formula parameters: input, output,
and process variable. Process variable parameters represent
data such as set points or rates. Input and output parameters
are used when material tracking is required. A specific data
class type must be assigned to each formula parameter. The
available data class options are analog, discrete, string, and
enumeration. Tag assignments to the elements associated
with each parameter correspond to the assigned data class of
the parameter. For example, only analog tags can be
assigned to the elements of an analog process variable
parameter.

Input parameters have seven elements. The parameter name
defines a family of information. Elements define the
members of the family. The seven elements for input
parameters are target, actual, high deviation, low deviation,
preact, lot code, and material ID.
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Output parameters have three elements. The parameter
name defines a family of information. Elements define the
members of the family. The three elements for output
parameters are target, actual, and material ID.

Process variables parameters have six elements. The
parameter name defines a family of information. Elements
define the members of the family. The six elements for
process variable parameters are target, actual, high
deviation, low deviation, high limit, and low limit.

The configuration of the parameter type, data class, and
elements is extremely important. The InBatch Management
System controls a phase and interact with both the control
system and the operator based on the configuration of the
parameters. The following information provides a detailed
explanation of the results that can be expected for different
parameter configurations.

Target Element
The target element is available for all parameter and data
class combinations.

To configure the Target element

1 If the target value is to be listed during the run-time
processing of the phase, select the Enable Display check
box. If a tag is assigned to the element, the value
assigned in the recipe is written to the control system by
the InBatch Management System prior to the start of the
phase. Typically, the phase logic uses the target value to
determine when to end the phase.

2 If the operator is allowed to modify the target, select the
Edit Allowed check box.

3 If the operator must modify the target, select the Edit
Required check box.

4 You can assign a default value to the target element for
process variable parameters of any data class.
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Actual Element
The actual element is available for all parameter and data
class combinations.

To configure the Actual element

1 If the Actual value is to be listed during the run-time
processing of the phase, select the Enable Display check
box. If a tag is assigned to the element, the InBatch
Management System reads the value of the tag, in real
time, from the control system during the processing of the
phase.

2 If the operator is allowed to modify the actual value,
select the Edit Allowed check box.

3 If the operator must modify the actual, select the Edit
Required check box.

High and Low Deviation Elements

The high and low deviation elements are available for analog
process variable parameters and analog input parameters. If
tags are assigned, the InBatch Management System
calculates and writes the deviation values to the control
system prior to the start of the phase. Deviations are
recalculated whenever changes are made to the target or to
the deviation elements. The high and low deviation elements
are expressed as real numbers representing a percentage of
the target value. For example, assume that the target value
is 200, the high deviation is 3%, and the low deviation is 5%.
The values that are downloaded to the control system are; a
high deviation value of 6 and a low deviation value of 10.

To configure High and Low Deviation elements

1 If either of the element values is to be listed during the
run-time processing of the phase, select the appropriate
Enable Display check box. Typically, the phase logic uses
the deviations to establish alarm limits or an acceptable
phase completion range for the actual value of the
parameter.

2 If the operator is allowed to modify either of the deviation
values, select the Edit Allowed check box.

3 If the operator must modify either of the deviation
values, select the Edit Required check box.

4 You can assign a default value to the high and low
deviation elements for analog process variable
parameters only.

InBatch User’s Guide



Using the Model Editor @ 159

High and Low Limit Elements

The high and low limit elements are available for analog
process variable parameters and are used by the Recipe
Editor and the InBatch Management System to prevent the
entry of out of range values. If tags are assigned, the InBatch
Management System writes the limit values to the control
system prior to the start of the phase.

To configure High and Low Limit elements

1 If either of the element values are to be shown during the
run-time processing of the phase, select the appropriate
Enable Display check box.

2  You can assign a Default Value can be assigned to the high
and low limit elements.

Preact Element
The preact element is available for analog input parameters.

To configured the Preact element

& If the Preact value is to be shown during the run-time
processing of the phase, select the Enable Display check
box.

If a tag is assigned to the element, the preact value
defined in the process model is written to the control
system by the InBatch Management System before the
phase starts.

Lot Code Element
The lot code element is available for analog input
parameters.

To configure the Lot Code element

1 If the lot code value is to be shown during the run-time
processing of the phase, select the Enable Display check
box.

2 If the operator is allowed to modify the lot code, select the
Edit Allowed check box.

3 If the operator must modify the lot code, select the Edit
Required check box.

4 If a tag is assigned to the element, the value assigned by
the operator or the control system is to be written to the
InBatch Management System during phase processing.
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Material ID Element
The material ID element is available for analog input and
output parameters.

To configured the Material ID element

1

If the material ID value is to be shown during the run-
time processing of the phase, select the Enable Display
check box.

2 If the operator is allowed to modify the material ID,
select the Edit Allowed check box.
3 If the operator must modify the material ID, select the
Edit Required check box.
Formula parameter configurations for the automatic and
semi-automatic transfer phase examples presented
earlier are shown in the following table.
Parameter Parameter Assign Edit Edit
Phase Name Name Type Tag Enable/  Allowed Required
Target Element
a) BulkAdd Quantity Input Yes Yes Yes No
b) Separate Quantity Output No Yes Yes No
c) Package Quantity Output Yes Yes Yes No
Size Process Yes Yes Yes No
Variable
Count Process No Yes Yes No
Variable
d) Condense  N/A N/A N/A N/A N/A N/A
e) Transfer N/A N/A N/A N/A N/A N/A
f) LoadBulk  Quantity = Output Yes Yes Yes No
g) DrumAdd Rate Process Yes Yes Yes No
Variable
Actual Element
a) BulkAdd Quantity  Input Yes Yes Yes No
b) Separate Quantity Output No No No No
¢) Package Quantity Output Yes Yes No No
Size Process Yes Yes No No
Variable
Count Process Yes Yes No No
Variable
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Parameter Parameter Assign Edit Edit
Phase Name Name Type Tag Enable/  Allowed Required
d) Condense  N/A N/A N/A N/A N/A N/A
e) Transfer N/A N/A N/A N/A N/A N/A
f) LoadBulk  Quantity Output Yes Yes No No
g) DrumAdd Rate Process Yes Yes No No
Variable
High and Low Deviation Elements
a) BulkAdd Quantity  Input Yes Yes No No
b) Separate Quantity  Output Yes Yes No No
c) Package Quantity ~ Output Yes Yes No No
Size Process Yes Yes No No
Variable
Count Process Yes Yes No No
Variable
d) Condense  N/A N/A N/A N/A N/A N/A
e) Transfer N/A N/A N/A N/A N/A N/A
f) LoadBulk  Quantity = Output Yes Yes No No
g) DrumAdd Rate Process Yes Yes No No
Variable
High and Low Limit Elements
a) BulkAdd Quantity Input N/A N/A N/A N/A
b) Separate Quantity Output N/A N/A N/A N/A
c) Package Quantity Output N/A N/A N/A N/A
Size Process Yes Yes N/A N/A
Variable
Count Process Yes Yes N/A N/A
Variable
d) Condense  N/A N/A N/A N/A N/A N/A
e) Transfer N/A N/A N/A N/A N/A N/A
f) LoadBulk  Quantity Output N/A N/A N/A N/A
g) DrumAdd Rate Process Yes Yes Yes No
Variable

Preact Element
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Parameter Parameter Assign Edit Edit
Phase Name Name Type Tag Enable/  Allowed Required
a) BulkAdd Quantity  Input Yes Yes No No
b) Separate Quantity  Output No No No No
c) Package Quantity ~ Output N/A N/A N/A N/A
Size Process N/A N/A N/A N/A
Variable
Count Process N/A N/A N/A N/A
Variable
d) Condense N/A N/A N/A N/A N/A N/A
e) Transfer N/A N/A N/A N/A N/A N/A
f) LoadBulk  Quantity Output N/A N/A N/A N/A
g) DrumAdd Rate Process N/A N/A N/A N/A
Variable
Lot Code Element
a) BulkAdd Quantity  Input No Yes Yes Yes
b) Separate Quantity  Output No No No No
c) Package Quantity  Output N/A N/A N/A N/A
Size Process N/A N/A N/A N/A
Variable
Count Process N/A N/A N/A N/A
Variable
d) Condense  N/A N/A N/A N/A N/A N/A
e) Transfer N/A N/A N/A N/A N/A N/A
f) LoadBulk  Quantity Output N/A N/A N/A N/A
g) DrumAdd Rate Process No No No No
Variable
Material Id Element
a) BulkAdd Quantity  Input Yes Yes Yes No
b) Separate Quantity Output No No No No
c) Package Quantity Output Yes Yes No No
Size Process Yes Yes No No
Variable
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Parameter Parameter Assign Edit Edit
Phase Name Name Type Tag Enable/  Allowed Required
Count Process Yes Yes No No
Variable
d) Condense  N/A N/A N/A N/A N/A N/A
e) Transfer N/A N/A N/A N/A N/A N/A
f) LoadBulk  Quantity Output N/A N/A N/A N/A
g) DrumAdd Rate Process Yes Yes No No
Variable

Configuring Manual and Data Transfer Phases
Manual transfer phases are used to model manual material
transfer activities in the process. Many processes are not
completely automated and may require an operator to add
materials to a batch by hand, or type in a lot code, or
acknowledge the completion of the phase.

You can use data transfer phases to interface to external
systems that cannot implement the formal phase logic that
the automatic phase requires.

Manual and data phases do not have control system phase
logic, and therefore, do not have tag assignments for phase
control or status control bits or interlocks. Using control
buttons is optional with manual phases. You can optionally
assign formula parameters to either type of phase.

Manual and data phases are run by the InBatch

Management System. An operator must acknowledge all
manual transfer phases before they are considered done by
the batch system. Acknowledgement can be accomplished
only after all the phase edit and comment requirements have
been satisfied. Data transfer phases do not require operator
acknowledgement.

You can configure the batch control system to handle many
different manual and data transfer phases. The following
examples demonstrate several manual and data phase
configurations. The phase names are only for examples.

Phase Name: ScaleAdd (Manual)
Material is weighed on a scale that is attached to the
control system. The operator is required to enter the lot
code for the material. When the weight, which is being
updated on the InBatch Display, is within the acceptable
range, the operator presses the acknowledge button. The
operator then manually transfers the material to the
appropriate processing unit.
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Phase Name: ManAdd (Manual)

Material is weighed on a scale that is not attached to the
control system. The operator must enter the actual
weight, press the acknowledge button when the weight is
acceptable, and then manually transfer the material to
the processing unit.

Phase Name: AckAdd (Manual)

Materials are pre-weighed prior to processing the final
production batch. As materials are added, the operator
acknowledges each addition. The Batch Manager records
the material usage by using the target value as the actual
value.

Phase Name: PartsAdd (Manual)

The material addition may have two parts. For example,
60 pounds of salt must be added, and salt comes in
50-pound bags. A scale is attached to the control system.

One 50-pound bag is added to the batch. The operator
enters 50 as the actual value, enters the material lot
code, and then acknowledges that the phase is complete.
The Batch Manager treats this action as a partial
addition.

The remaining material (10 pounds) is weighed on the
scale. When the weight is within the tolerances, the
operator enters the material lot code and acknowledges
that the phase is complete.

Phase Name: Fill (Manual)

Material is transferred from a bulk source to a finished
goods container where the operator manually controls the
transfer.

Phase Name: External (Data)
This phase reads and writes information to an external
system. Target values are writes; Actuals are reads.
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The following table shows the valid phase parameter
configurations for the manual and data transfer phase
examples described in this section.

Phase
Control/Status
Phase Logic Parameters Formula Interlocks and

Phase Name Required Required Parameters Control Buttons

ScaleAdd No No Quantity No interlocks.
Control buttons
as needed.

ManAdd No No Quantity No interlocks.
Control buttons
as needed.

AckAdd No No Quantity No interlocks.
Control buttons
as needed.

PartsAdd No No Quantity No interlocks.
Control buttons
as needed.

Fill No No Quantity No interlocks.
Control buttons
as needed.

External No No As needed N/A

Configuring Formula Parameters for Manual and Data
Transfer Phases

The formula parameters that are available for manual and

data transfer phases are exactly the same as those described

earlier for automatic and semi-automatic transfer phases.

For more information on configuring formula parameters for
manual or data transfer phases, see Configuring Formula
Parameters on page 178.
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All the parameter types, data class options, and element
alternatives are the same for automatic, semi-automatic,
manual and data transfer phases. Formula parameter
configurations for the manual and data transfer phase
examples given earlier are shown in the following table.

Parameter Parameter Assign Edit Edit
Phase Name Name Type Tag Enable/ Allowed Required

Target Element

a) ScaleAdd  Quantity Input No Yes No No
b) ManAdd Quantity Input No Yes No No
c) AckAdd Quantity Input No Yes No No
d) PartsAdd  Quantity Input No Yes No Yes
e) Fill N/A N/A N/A N/A N/A N/A
f) External varies varies Yes N/A N/A N/A

Actual Element

a) ScaleAdd  Quantity Input Yes Yes Yes No
b) ManAdd Quantity Input No No No Yes
c) AckAdd Quantity Input No Yes No No
d) PartsAdd  Quantity Input No No No Yes
e) Fill N/A N/A N/A N/A N/A N/A
f) External varies varies Yes N/A N/A N/A

High and Low Deviation Elements

a) ScaleAdd  Quantity Input No Yes No No
b) ManAdd Quantity Input No Yes No No
c) AckAdd Quantity Input No Yes No No
d) PartsAdd  Quantity Input No Yes No No
e) Fill N/A N/A N/A N/A N/A N/A

High and Low Limit Elements

a) ScaleAdd  N/A N/A N/A N/A N/A N/A
b) ManAdd N/A N/A N/A N/A N/A N/A
c) AckAdd N/A N/A N/A N/A N/A N/A
d) PartsAdd N/A N/A N/A N/A N/A N/A
e) Fill N/A N/A N/A N/A N/A N/A
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Parameter Parameter Assign Edit Edit
Phase Name Name Type Tag Enable/ Allowed Required

Preact Element

a) ScaleAdd  Quantity Input No No No No
b) ManAdd Quantity Input No No No No
c) AckAdd Quantity Input No No No No
d) PartsAdd  Quantity Input No No No No
e) Fill N/A N/A N/A N/A N/A N/A
Lot Code Element

a) ScaleAdd  Quantity Input No Yes Yes Yes
b) ManAdd Quantity Input No Yes No Yes
c) AckAdd Quantity Input No No No No
d) PartsAdd  Quantity Input No Yes No Yes
e) Fill N/A N/A N/A N/A N/A N/A

Material Id Element

a) ScaleAdd  Quantity Input No No No No
b) ManAdd Quantity Input No No No No
c) AckAdd Quantity Input No No No No
d) PartsAdd  Quantity Input No No No No
e) Fill N/A N/A N/A N/A N/A N/A
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Defining Segments (Segments Tab)

Use the Segments tab to define, edit and delete segments in
your process model. Segment names must be unique. If you
attempt to enter a duplicate segment name, a message box
states that the segment already exists. If you attempt to
delete a segment that is assigned to a connection, a warning
message appears. Deleting segments can affect other
portions of your process model.

To activate the Segments tab

¢ On the Process Model Editor dialog box, click the Segments
tab.

The Segments tab becomes active. All the segments that
have been defined for the process model appears in the
Segments list.

=4 Process Modeling Editor i =|0] %]

Fle Edt Help

Unis | Processes | Connections | Transters  Sepments | Equipment Status | Units of Measure | Erumeration |
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InBatch User’s Guide



Using the Model Editor ® 169

To add or edit a segment name

1 On the Segment tab, type the Name (16 characters
maximum) and optional Description (120 characters
maximum).

2 Click Add to include the segment in the process model or click
Change if you are editing an existing Name or Description.
For more information on assigning segments to connections,

see 'Assigning Segments to Connections' in Defining
Materials and Product Paths (Connections Tab) section.

Defining Equipment Status (Equipment Status

Tab)

Use the Equipment Status tab to define, edit and delete
process model statuses for units and segments. Equipment
Status names must be unique. If you attempt to enter a
duplicate name, a message indicates that the equipment
status already exists. Deleting an equipment status item can
affect other portions of your process model.

Equipment statuses represent the various states that a unit
or segment can possess at any point during the process. You
must define one default status. The default status defines the
initial state that the InBatch Management System assumes
for all of the units and segments. All status changes are
recorded in the History database.

A system tag is automatically generated for each unit or
segment that you define in the process model. The equipment
statuses define the possible values of this system tag. The
statuses are used by the InBatch Management System when
it evaluates the availability of a unit or connection.

The availability of a unit is determined by the current status.
If the status is set to available, the InBatch Management
System can allocate the unit. If the status is not available,
the unit cannot be allocated.

The availability of a connection is determined by the current
status of all of the segments that comprise the connection. If
a connection does not contain one or more segments, the
connection is always available.
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=4 Process Modeling Editor
Bl Edi Helo

To activate the Equipment Status tab

4 On the Process Model Editor dialog box, click the
Equipment Status tab.

The Equipment Status tab becomes active. All the statuses
that have been defined for the process model appears in
the Status list.
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To add or edit an equipment status

1 On the Equipment Status tab, type a Name (16 characters
maximum) and optional Description (120 characters
maximuim).

2 Select or clear the Available or Default check boxes as
required.

Note You must define one default status.

3 Click Add to include the equipment status in the process
model, or click Change if you are editing an existing Name
or Description.
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Defining Units of Measure (Units of Measure Tab)

Use the Units of Measure tab to define, change, delete, and
import or export the units of measure that you want to define
for your process model. Units of measure are ultimately
assigned to process variable formula parameters that you
defined using the Edit Formula Parameters dialog box. If you
are going to assign units of measure to process variable
formula parameters, you must define them first. You can
add, change or delete a unit of measure at any time during
the development of your process model. However, in planning
your process model, you should consider defining them before
you create process classes. You can import and export a list of
units of measure to and from an ASCII text file.

To add or change a unit of measure
1 On the Process Model Editor dialog box, click the Units of
Measure tab.

The Units of Measure tab appears. All the units of
measure that have been defined for the process model
appears in the Units of Measure list.
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2 Type a Name (16 characters maximum).

3 Click Add to include the unit of measure in the process
model or click Change if you are editing an existing Name
or Description.

Importing and Exporting Units of Measure
Use the following steps to import or export a units of
measure list.

To import a list of units of measure
1 Create the list as an ASCII text file.

2  Name the file UOM_IN.txt and place it in the config_A
folder of the batch system.

3 On the Units of Measure tab of the Process Model Editor
dialog box, click Import.

If the import is successful, the units of measure are added
to the list.

To export units of measure from your process model

4 On the Units of Measure tab of the Process Model Editor
dialog box, click Export.

The exported file is named UOM_OUT.txt and is placed
in the config_A folder of the batch system.

File Structure for Import and Export Text Files

The format for the UOM_OUT.txt and UOM_IN.txt files 1s
shown in the following example. Note that the line references
enclosed in brackets (such as <Line 1>) are not actually a
part of the content of the file. Each line in the text file
represents one Unit of Measure consisting of up to 16
alphanumeric characters. You can view and edit these files
with any ASCII text editor.

<Line 1> ImportUOM1l

<Line 2> ImportUOM2

<Line 3> ImportUOM3

\

\

\
<Line n> ImportUOMn
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Working with Enumerations (Enumeration Tab)

Use the Enumeration tab to add, change, delete, import and
export process model enumeration set names and values.
Enumeration set names must be unique within your process
model. Enumeration values must be unique for a given set
name. You can use the same enumeration value in another
set name, or you can enable a check box to ensure that the
enumeration values are unique across all set names within
your process model. It is important to remember that
deleting or changing enumeration set names and values
affects the enumerations list in the formula parameter
editor.

Enumerations are used only with process variables and are
available for selection using the Formula Editor.

Each enumeration set is defined by one or more enumeration
integer values. And each enumeration value is associated
with an alphanumeric string. The enumeration value is used
by the batch system whenever the associated process
variable is encountered as part of phase processing. The
alphanumeric string that is associated with the value is used
for display purposes only. You can modify the string without
affecting the way that a process variable is used. However,
before you modify set names or assigned values, you should
carefully consider how the process variable is used and what
the effect of changing the name can be.
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To add or change enumerations

1 On the Process Model Editor dialog box, click the
Enumeration tab.

The Enumeration tab becomes active. All the enumeration
sets that have been defined for the process model appears
in the Sets list.
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2 Type a Set Name (16 characters maximum).

3 Click Add to include the Set Name in the process model or
click Change if you are editing an existing Set Name.

4 On the Enumerations pane, enter a Name (16 characters
maximum) and a Value (Integer, 0-32767). By default, the
Value is automatically assigned.

5 Click Add to include the Name and Value in the process
model or click Change if you are editing an existing
enumeration.
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Additional Phase Configuration Information

The following section provides detailed information about
configuring the following items:

¢ Phase control and status control bits

o Formula parameters

Configuring Phase Control and Status Bits

There are eleven possible phase control and status bits.
These tags are created and assigned only when you define
automatic process phases and automatic or semi-automatic
transfer phases.

These tags define the structured interface that exists
between the selected phase and the control system. The
InBatch Management System is responsible for
manipulating the phase control tags. The Control System is
responsible for manipulating the phase status tags.

The InBatch Management System and the Control System
must work together to successfully execute the phase. The
two approaches to creating and assigning tags for the phase
control and status tags are Automatic and Manual.
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Automatic Tag Creation and Assignment
Use the Edit Phase Control/Status dialog box to automatically
create and assign tags.

E dit Phaze Contiol/Status ]

Tranzfer Clazz:  RecwFil
Phaze Packane
— Phaze Control
Tag
¥ Start IRE cvFill. Fackage.C3.53TART. Value
[ Hold IRechill. Fackage.C3.HOLD. Value
I Restart IRE cwFill. Fackage. C5.RETRT. Value
I abort IRE cwFill. Package. C3.ABORT. Value
IV Feset IRechill -tackage .C53.FERSET. Value
— Phase Status
Tag
i~ Ready IRE cwFill. Fackage. C5.READT., Value
" Bun lRechill.Package.CS.RU'N.Value
I Held IRechill.Package.ES.I{ELD.Value
¥ Done IRechill.Package.CS.DDIﬂE.Value
[ Aborted IRE cwFill.Package.C3. ABRTD . Value
[ Interlocked IRE cwFill. Package. C3. INTLE. Value
Select Requied | Selectal | Clearall |
Create Tags | Delete Tag: | Mzzign Tlad... | Clearn Tlag

Use any of the following methods to automatically create
phase control and status tags:

o Select the desired control and status tags by enabling the
appropriate check box for each option.

e Click the Select Required button to enable the check box
for the Start, Reset, Ready, and Done options. They
represent the minimum set of tags that must be created.

e Press the Select All button to enable the check boxes for
all the options.

Using the Interface Buttons

After the check boxes are enabled for the required control
and status options, click Create Tags to create and assign the
appropriate tags.
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Use Clear All to clear the all check boxes for all of the control
and status options.

Use Delete Tags to remove the tags from the options selected.
A warning message must be acknowledged before you can
delete the tags.

Use Clear Tag to remove the tags from the option selected.

Example - Automatic Tagnames
Process Class: Reactors

Phase Name: Heat

Given the above Process Class and Phase Names, the
tagnames shown in the following table is created.

Process Class Phase Taghame

Reactors Heat Reactors.Heat.CS.START
Reactors Heat Reactors.Heat.CS.HOLD
Reactors Heat Reactors.Heat.CS.RSTRT
Reactors Heat Reactors.Heat.CS.ABORT
Reactors Heat Reactors.Heat.CS.RESET
Reactors Heat Reactors.Heat.CS.READY
Reactors Heat Reactors.Heat.CS.RUN
Reactors Heat Reactors.Heat.CS.HELD
Reactors Heat Reactors.Heat.CS.DONE
Reactors Heat Reactors.Heat.CS.ABRTD
Reactors Heat Reactors.Heat.CS.INTLK
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Manual Tag Creation and Assignment
Manually creating and assigning phase control and status
tags involves two steps.

1 Manually create the tag using the appropriate tag editor.

For more information on creating tags, see 'Defining
Process Class Tags' in Defining Process Class Units
(Processes Tab) or 'Associating Tags with a Transfer
Class' in Defining Transfer Classes (Transfers Tab).

2 Enable the check box corresponding to the control or
status parameter that you want to configure.

3 Click the Assign Tag button to open the Tag Selection
dialog box.

A list of all available read/write discrete process or
transfer tags are shown in the list. You can select only
one tag.

4 Click OK or Apply to assign the appropriate control or
status bit.

Configuring Formula Parameters

Formula parameters represent all the configurable
information that a phase needs to run properly. Formula
parameters are placeholders for values. Values are assigned
in the Recipe Editor when the phases are used in a recipe
procedure. Values are used by the InBatch Management
System in specific ways when recipes are processed. Phase
information that does not change for different recipes and
does not need to be defined as a formula parameter.

Formula parameter configurations consist of the following
information:

* Name (required, 16 characters maximum)
o Description (optional, 120 characters maximum).
o Type (required, input, output, or process variable)

Process and transfer phases can have any number of
input, output, or process variable formula parameters.

o UOM (optional, process variables only)

o Data Class (required: analog, discrete, string, or
enumeration)
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Each formula parameter must be assigned a data class
type. This assigned data class determines what data class
of tags are available for assigning to the elements of each
parameter type. For example, only analog tags can be
assigned to the elements of an analog parameter. Process
variable parameters can be defined as either analog,
discrete, string, or enumeration. Input and output
parameters are defined as analog and cannot be changed.

Note Use the Data Class control to change the data class of a
process variable. If you change the data class by accident and
answers No to the dialog box prompt, the control may not reset to
the true data class. In this situation, reselect the correct data

class.

Parameter Type

Assignable Data Classes

Process Variable

Analog, Discrete, String,

Enumeration
Input Analog
Output Analog

o Parameter Elements (optional)

Each type of formula parameter has associated elements
as shown in this table.

Elements Elements Elements Elements
Parameter (Analog Data (Discrete Data (String Data (Enumeration
Type Class) Class) Class) Data Class)
Process Target Target Target Target
Variable Actual Actual Actual Actual

High

Deviation%

Low Deviation%

High Limit

Low Limit
Input Target Not Allowed Not Allowed Not Allowed

Actual

High

Deviation%

Low Deviation%

Preact Lot Code

Material Id

Output Target Not Allowed Not Allowed Not Allowed

Actual

Material Id
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You can assign each parameter element to a tag. Tags are
either automatically created and assigned, or they are
manually created and assigned.

Each element can be further configured for operator
interaction:

o The Enable Display check box specifies whether or not
the element is to be shown to an operator.

o The Edit Allowed check box specifies whether or not
an operator is allowed to modify the element at run
time.

o The Edit Required check box specifies whether the
operator is required to modify the element at run
time. However, the Edit Required option applies only
to the end of the phase.

An Acknowledge on Entry setting used in conjunction with
an Edit Allowed target element can be used to effectively
represent an edit that is required prior to the start of the
phase.

Element Default Values (optional)

You can define default values only for process variable
formula parameter elements. The default value is set to
zero if it is not explicitly defined. These values are used
by the InBatch Management System unless they are
changed in the recipe.

The High Limit and Low Limit default values are used by
the Recipe Editor to prevent the user from entering an
out of range value. When an out of range value is entered
into a recipe, an error message appears and the Recipe
Editor clamps the value to the default limit.
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Entering and Configuring Formula Parameters

A formula parameter is defined by first typing a name,
typing an optional description, and selecting the data type.
After the name, description and type are defined, parameter
elements must be configured. This process includes creating
and assigning tags to elements, defining the operator display
and edit capabilities for each element, and if the parameter is
a process variable, defining the default values.

Automatic Tag Creation and Assignment

Tags are created and assigned to the elements by selecting
all appropriate check boxes for each element and clicking
Create Tags. The created tagnames are listed in the tag
assignment field.

When you attempt to delete tags, you must acknowledge a
warning message.

Manual Tag Creation and Assignment

Tags can be manually created and assigned to the elements
by selecting an element name check box and then clicking
Assign Tags. You can then select tags from the Tag Selection
dialog box. The selected tagname is listed in the tag
assignment field. The tags available for selection from the
Tag Selection dialog box consist of only process tags if you are
configuring a process phase. If you are configuring a transfer
phase, the list only includes transfer tags. The tags that are
available for selection have the same data class as those
assigned to the parameter. For example, the system tags as
well as all defined string tags are available when you assign
tags to a parameter with a string data class assignment.

Operator Display and Edit Configuration

Each element must be configured for operator display and
editing. This is done by selecting the appropriated check box
and clicking Apply.

Default Values for Process Parameters

Process parameters can be assigned default values by editing
the appropriate fields and clicking Apply. The defaults are
shown as default values when the phase is used in a recipe
procedure.

Formula Parameter Examples
This section provides several examples of formula parameter
configurations.
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The following example is an Analog Process Variable
parameter.

The following example is a Discrete Process Variable
parameter.

InBatch User’s Guide



Additional Phase Configuration Information e 183

The following example is a String Process Variable
parameter.

Trpe of Clean-In-Place. Walue
corespomds ©o seweElTy of cleaning
sequiTed.

fEooess Facisble

The following example is an Enumeration Process Variable
parameter.

=

[Eode of Cleam-In-Flace. Value
coCesponds ©o mode being 1b AUTomATic
L) ox Mamesl (Of-

Eocess Faciable
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The following example is an Input parameter.

Edit Formula Parameters

Quantity Quantity

Target amount of material to add in
Filograms.

FaE
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The following example is an Output parameter.

Edit Formula Parameters

Quantity Quantity

Jize

Barcode Target amount of material to discharge
in Kilograms.

wowe [
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Validating the Process Model

Use the File > Validate menu to initiate a validation of the
Process Model database. Validation consists of a verification
of the following elements:

All automatic phases have tag assignments for
(minimally) the Start, Reset, Ready, and Done phase
control and status bits.

All semi-automatic phases have tag assignments for
(minimally) the Start, Reset, Ready, and Done phase
control and status bits.

All tags assigned to an Edit Allowed or Edit Required
actual element of a formula parameter must have a
read/write access mode.

At least one equipment status has been defined.

One of the defined equipment statuses has been assigned
as the default status.

To validate the process model

1

From the File menu on the Process Model Editor dialog
box, click Validate.

If the validation is successful, the Validation dialog box
indicates that the process model configuration is valid. If
validation errors exist, the associated phases and tags is
shown along with a validation error message. You can
use the information to troubleshoot the process model
configuration.

Click Close.
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Printing Process Modeling Reports

Use the File > Print menu to print one or more formatted
reports. The reports allow you to select the elements of your
process model.

To print reports from the Model Editor

1

From the File menu on the Process Model Editor dialog
box, select Print.

The Print dialog box enables you to select one or more of
the following reports from the Select Report list.

e Units

o Unit Tags

o Connections

e Connection Tags
e Enumerations

o Equipment Status
o Process Classes
o Process Tags

o Process Phases

e Segments

e Segment Tags

o Transfer Classes
o Transfer Tags

o Transfer Phases

If you want to select a different printer than the one
listed, click the Printer Name list arrow and specify a
printer.

If you want to change any printer settings, click
Properties and type your changes.

If you want to print your reports to a file, enable the Print
to File check box. You are prompted later for the name of
the file that you want to print to.

If you want to print multiple copies of the reports, select
the quantity in the Number of Copies box.

Click OK to print the reports.
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Tag Linker

You use Tag Linker to accomplish the following tasks:

o Configure InBatch tags as internal memory tags.

e Link tags to an item of an external I/O Server or
DAServer application.

Tag Linker includes powerful filtering and selection tools so
that you can make changes to multiple tags at once. You can
select tags and export their configuration to a
comma-separated variable (.csv) file and then import the
information into InTouch using the DBLoad utility.

Within the InBatch environment, tags are used to
interconnect with the batch control program. Each tag has a
unique name and is associated with a specific class of data.
You create tags during InBatch application development.

For InBatch applications to communicate with other
applications and control systems, you must properly
configure all the required tags. Communication between
InBatch and other applications is accomplished using
SuiteLink. InBatch can also integrate to an ArchestrA
environment using the Message Exchange (MX) protocol.

Note It is required that only SuiteLink 1/0 Servers be used with
InBatch. SuiteLink provides the robust and reliable
communications protocol that InBatch demands.
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Model Editor

Link Database

Model Database

Use Tag Linker to select, edit, and then export InBatch tags
to a comma separated variable (.csv) file. The .csv file
contains InTouch-compliant tagnames, including access
names. You can then import the tags in the .csv file into the
InTouch application using the InTouch DBLoad utility.

InTouch
Tagname Dictionary

Tag Linker Linking InBatch Tags

to Galaxy Attributes

Galaxy Repository

PLC/Controller Database

For more information on browsing and referencing remote
InBatch tags from InTouch, see Chapter 19, InTouch Batch
Tag Browsing and Referencing.

Tag Linker is associated with two categories of InBatch tags;
process model tags and InBatch function tags.

Process model tags are all the unit, connection, and
segment tags that are generated when you develop the
process model. These are the only tags that are shown and
can be edited by the Tag Linker. Process model tags are
divided into two types: system tags and equipment tags.

e« System tags are associated with units, connections, and
segments and are generated by InBatch as the units,
segments, and connections are created in the model.
System tags are not associated with phases and are
therefore distinguished by a triple-dot in the tagname.

Most of these tags are string tags. Although the Access of
these tags can be changed, we strongly recommend that
these tags be left as InBatch memory tags. Adverse
performance can occur if these tags are written to by
anything but InBatch. The exception to this rule is the
equipment status tag (Unit...USTAT or
Segment...USTAT).
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« Equipment tags are associated with a specific phase or
phase parameter and are generated when a phase is
created. These tags are generally owned by an 1/0 Server,
InTouch, or another server application; however, they
can be defined as InBatch memory tags for simulation
purposes.

Note Your work is dynamically saved in the configuration link
database as you edit and make changes to the linker
configuration.

When to Use Tag Linker

We recommend that you develop your application in the
following order:

1 Develop your InBatch process model.

2 Use Tag Linker to assign required tags to appropriate
control systems or InTouch nodes.

3 Develop your InTouch application scripts and animation
links.

You can use Tag Linker to import export information to a file
you can open in a spreadsheet application, such as Microsoft
Excel. This allows you to easily configure the batch system
tags.

Starting Tag Linker

Use Tag Linker to define the data sources and assign the
appropriate sources to the InBatch tags. You can also use
TagLinker to export the definitions as a .csv file for loading
into an InTouch client application.

Only one instance of the Tag Linker can be active. Also, Tag
Linker cannot start if the Process Model Editor or Train
Editor is running.

You perform the following high-level tasks with Tag Linker:

o Create your Access Names.
o Configure the tags.
o Validate the tags.

o Export the tags.
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To start Tag Linker
1 Open the Environment Display dialog box.

@ ®. 2 Double-click the TagLinker icon.
m The Tag Linker dialog box appears.
% Tag Linker H[=] E3
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Elk1Mixl.Bulkidd.C5.DONE <Tze Tag Namex Controliystem  Discrete
Elk1Mixl.Bulkidd.C5.HELD <Use Tayg Names: Controliysten Discrete
Elk1Mixl.Bulkidd.C3. HOLD <Use Tay Name- Controliysten Discrete
ElklMixl.Bulkadd.C3. INTLE <Uze Tag Namex Controliystem  Discrete
Elkl1Mixl.Bulkidd.C5.READT <Uze Tay Name: Controlivaten Discrete —
Elk1Mixl.Bulkidd.C5.RESET <Use Tay Names> Controliysten Discrete
ElklMixl.Bulkadd.C3.RSTRT «<Uze Tag Namex Control3ystem  Discrete j
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4

3 View and configure tags. You can access system functions
from the File menu and configuration functions from the
Edit menu.
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Defining Access Names

An Access Name represents a data source for InBatch tags.
The Access Editor verifies all new Access Names to ensure
their uniqueness.

When you create the process model, all the tags associated
with it are stored in a configuration link database. The
default Access Names enable the process model to operate
and simulate batch operation.

To open the Access Editor
¢ On the Edit menu, click Access.
The Access Editor dialog box appears.

Access Editor B

—hccess Mamez
‘Contro e Access MNarme: ICnntralSYstem
Galaxy
InTouch &pplication: |
T opic: I
[ InTouch Mode
[
Add LChange | [Eelete | Cloze |

The following three Access Names are provided by default:
o Galaxy
o ControlSystem

¢ InTouch

The information that appears on the Access Editor dialog box
depends on the Access Names that you create.
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Selecting Galaxy as the Access Name

If you select Galaxy as the Access Name, the modified Access
Editor dialog box appears.

Access Editor
—Access Mames
|C0ntrolSYStem AI Access Mame: Il}a]_axy
InTouch GR Node Name: |
Galasy Mame: I j
=
Add LChange | Delete | Cloze

Before you use a Galaxy, you must enable the InBatch MX
Service.

To enable the InBatch MX Service

1

g A W N

On the Environment Display dialog box, click Environment.
The Environment Editor dialog box appears.

Click Add.

The Add Applications dialog box appears.

From the list of applications, select IBMX and click OK.

Click Update Environment.

To add Galaxy as the Access Name

1
2

4

From the Access Names list, click Galaxy.
In the GR Node Name box, type the name of the GR node.
You can also type an IP address.

The Galaxy Name box is populated with a list of Galaxy
names located on the specified node.

Select the Galaxy Name from the list.
Click Change.

Note You cannot change or delete the Galaxy default Access
Name.
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Selecting ControlSystem or InTouch as the
Access Name

If you select ControlSystem or InTouch, the Access Editor
dialog box does not change appearance.

Access Editor E3

—hccess Mames
‘Controld Access Mame: ICl:untrl:ulSYstem
Galaxy
InTouch Application: I
Topic: I
[T InTouch Mode
[
Add LChange | Delete | Cloze

To select Control System or InTouch as the Access Name

1 From the Access Name list, select either Control System
or InTouch as appropriate.

2 In the Access Name box, you can type another name
(16 characters maximum), but you cannot delete the
default name.

We recommended that you change the default name for
ControlSystem and InTouch to relate to your application.

In the Application box, type the name of the application.
4 In the Topic box, type the name of the topic.
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Example Access Name for InTouch
If you are assigning tags to InTouch, you must supply the
following information:

e The Access Name must be VIEW.
e The Topic must be TAGNAME.

Application identifies the node and name of an InTouch
application, such as \\BEN\VIEW. The node name \\BEN,
identifies a specific network path where the InTouch
application is located. VIEW is the name required for
InTouch server conversations.

The Topic identifies the group of elements within the
application through which conversations are established.

You must select the InTouch Node check box for the InTouch
Access Name to indicate that this access is connecting to an
InTouch node. All Access Names associated with InTouch
require the Application name, VIEW, and Topic, TAGNAME.

Example Access Name for ControlSytem

The Application must be the computer name where the DAS
server is installed and the name required for server
conversations. An example Application is
\\STRIPER\DASABCIP. STRIPER is the computer name
where the DAS server is installed. DASABCIP is the name

required for server conversations.

The Topic must be the topic name defined in the DAS
server.An example Topic is InBatchFST.
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Configuring Tags

This section describes how to configure tags in a batch
system.

Selecting Tags

By default, the Tag Linker dialog box is initially empty to
indicate that no tags are selected.

To select tags, you can filter information by using the View
Filter Selection dialog box.

To filter tags
1 On the View menu, click Filter.

The View Filter Selection dialog box opens.

Yiew Filter Selection |
Urits Connections Segments
RcwlFill »| |Blk2_Dis |
RowzFila Blk3_Dis=
Fxd_ Cond Bulk Com
Fxh Mixl
Bxd_Sep Mixz Dis
MixTankl BxE Cond Rcl _Chrg
MixTanksa Rc2 Chrg
Feactord BxB_Zep Recv_Com
ReactorE WaterFxi Pxd Chrg =
RecwTkl x| |vaterrxE ~| |mxE_chrg =

" Analog " Discrete " Sting ' Enumeration  { Attibutes

0K I Apply | Close |

The View Filter Selection dialog box lists all the Units,
Connections and Segments that are available in the
current configuration Process Model database.

2 Select appropriate equipment from each list. Use the Ctrl
or Shift key to select multiple items.

3 Select the Analog, Discrete, String, Enumeration, or
Attributes option to refine filtering based on data class.
Data classes are defined when tags are created.

4 Click OK or Apply to update the lists in the Tag Linker.
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Assigning Tag Links

Tags created during process modeling have a predefined
configuration. Before exporting these tags to the InTouch
HMI or communicating with external control system
hardware, you might need to modify the configuration.

Note If you are working on a development client, you must install
an instance of the ArchestrA IDE on that client so that you can
browse to Galaxy objects and attributes.

To assign tag links
1 Open the Tag Linker main dialog box.

2 Select the required tag names.

 ltem:
Min Raw: |-2147453648 Min Scaled: |-2147453643
© | & Use Tag Name v
Max Raw: |2147453647 Man Scaled: 21474583647
" InBatch Memaory Tag Imitial W alue:

i| |ControlSyaten

¥ Ezport Tag

Lhange

v Data Type: |Float -

Each area has a check box to the left of the group box.
Each check box enables the use of the particular area. If
you select only one tag, all these check boxes are selected.

In Single or Multiple selection mode (accessed through
the View menu), clearing a selection check box results in
the associated configuration parameters being ignored
when you click the Apply button. This limitation is useful
for changing only certain properties on multiple tags.
When you use Multiple Selection and attempt to change
the configuration settings for more than one tag, you
must enable both the check box and the setting within
the area.

WARNING! When you are in multiple selection mode, ensure
that your modifications are appropriate for all selected tags.
Changes cannot be undone.

InBatch User’s Guide



Configuring Tags @ 197

3 Inthe Item Definition area, configure parameters that are
related to the tagname and properties:

Click Item to provide a specific location of data, such
as a tagname or a PLC register. If your Access Name
1s Galaxy, you can browse to select the object
attribute.

Item names cannot exceed 128 characters. This
limitation also applies to Application Server
user-defined attribute (UDA) names.

Note The browse button is enabled only when you click Access
and select Galaxy on the Access Name dialog box.

Optionally, you can type the complete hierarchical
name of the attribute.

Click Use Tag Name if you want the actual name of a
tag to be used in the export or when the tag names
follow the ArchestrA naming convention. The tag is
linked to an Application Object attribute of the same
name.

Click InBatch Memory Tag if there is no external source
for the tag. This option also initializes the value of the
InBatch Memory Tag for analog, discrete or string tag
types as specified in the Initial Value box. If you do not
enter a value, the initial value is set to O for analog
tags, 0 (Logical False) for discrete tags, or empty
(null) for string tags.

4 To assign one of the Access Names that you created using
the Access Editor dialog box, click Access.

The Access Names dialog box appears, in which you can
select the appropriate access.

Access Names E

I}ala:(y
InTouch

| OF. I Apply Close | i

tr
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Select the Export Tag check box to export the associated
tag. Not all tags from the InBatch model are necessarily
required for an InTouch application. If a tag is going to be
used within the InTouch application and is contained in
the InTouch tagname dictionary, you must select the
option. If a tag is not required, you can clear the check
box.

Note Exporting tags that are not required in the InTouch HMI is
acceptable and perhaps convenient. However, batch utilities
constantly monitor and manage InBatch and InTouch processes. A
high quantity of unnecessary tags can degrade overall system
performance.

8

Validating Tags

For more information on alternatives to exporting tags
from InBatch and loading the tags into InTouch, see
Chapter 18, InTouch Batch Tag Browsing and
Referencing.

In the Scaling Options area, configure the scaling for
analog tags.
o In the Min Raw and Max Raw boxes, type the values

associated with the values output from a source such
as a PLC.

o In the Min Scaled and Max Scaled boxes, type the
scaling factors associated with InBatch.

In the Data Type area, set the type of numeric data with
which an analog tag is associated. The options are either
Float (floating point) or Integer.

Click Change.

Validation consists of verifying all accesses, attributes, and
links. Depending on the size of the process, validation may be
time consuming.

To validate tags

2

On the File menu, click Validate.

o If the validation is successful, a Validate message
appears.

o If validation errors occur, the associated tags are
shown along with an error or warning message. You
must correct error messages. You do not need to
correct warning messages, however, before system
operation.
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Exporting Tags

Use Tag Linker to select tags and create a comma-separated
variable (.csv) file of the configuration information. You can
then import the contents of the .csv file into the InTouch
HMI using the DBLoad utility.

In the InTouch HMI, you can define remote tag sources from
which tags can be viewed and remotely referenced in an
application. InBatch can be one of these external sources. If
tags are remotely referenced, it is not necessary to use the
DBLoad utility to import the InBatch tags from the exported
.csv file.

Note InTouch does not support tags that are greater than 32
characters or have names that contain dots (.).

For details about the limitations of InTouch tag names, see the
InTouch documentation.

Performing a Simple Export

For a simple export, you cannot filter the tag list. The
exported file contains an exact image of the configuration
Tag Linker database (CfgLinkDB). After you export the file,
you can modify the tag configuration information.
Modifications to the file affect only the configuration of the
tags in the CfgLinkDB based on the changes you made to the
exported file.

You should not add tags to or remove tags from the exported
file. If you delete tags from the file and then import the tags,
the configuration of those tags within the configuration link
database is not modified. If you add tags to the file and then
import, the additional tags are ignored because they do not
already exist in the database.

The default file location is the current configuration
(config_A) folder. The file format is comma-separated
variable (.csv).

To perform a simple tag export
1 On the File menu, click Export.
The Export File Selection dialog box appears.

Export File Selection E

File: Ifilename. cav

ok I Cancel |
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2 In the File box, type the name of a file to which all Tag
Linker configuration data is to be written. The name
must include the complete patch and the .csv extension.

3 Click OK. If the specified file exists, you are prompted to
overwrite it.

Using the Export Editor to Group Tags for Export
You can group tags according to their Access Names and then

export them.

You can select which Access Names (tag groups) are to be
exported to the .csv file. You can create multiple csv files for
different InTouch applications such as an operator
workstation, a supervisory node, or a batch scheduling node.
Each different type of InTouch application is called a Client

Type.

To group tags for export
1 On the Edit menu, click Export.
The Export Editor dialog box appears.

Export Editor x|

— Client Types

AI Client Type: I

Export Access as InT ouch Memary

InTouch d
Jid

Export Access az InTouch 10 Tags

Controlivsten ;I

Galaxy

InTouch

Parameters _|

Output Path/Filename: I
Add LEhange | [elete Cloze

2 In the Client Type box, type a client type name
(14 characters maximum).
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3 In the Export Access as InTouch Memory Tags and Export
Access as InTouch 10 Tags lists, select the Accesses for
which to include the tags in the csv file. For more
information, see Using Client Types on page 201.

4 In the Output Path/Filename box, type the path and name
of the .csv file for the export. For more information, see
Export File Name on page 201.

5 Click Add.

The new client type appears in the Client Types dialog
box.

Using Client Types

Client types typically represent your batch control system
architecture. Before you can export tags, you must answer
the following questions for each client type:

e Does the associated InTouch node provide tag data?

e Does the InTouch node require access to data from an
external control system or InBatch?

e Does the InTouch application use Batch Function Tags?

o What is the name of the .csv file that you want to export
to?

If the InTouch application provides tag data to InBatch,
select the appropriate access name from the Export Access as
InTouch Memory tags list.

If the InTouch application requires access to tag data that is
associated with external control systems or InBatch, select
the appropriate access names from the Export Access as
InTouch 10 Tags list.

You can associate an access name, such as InTouch, with
either the Export Access as InTouch Memory tags or the Export
Access as InTouch 10 Tags classification, but not both.

Export File Name

You must specify a .csv file name for the export. Include the
full path and file name, including the .csv extension. If you do
not specify a path, the file is put in the current InBatch
configuration (config_A) folder.
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Access Name Tags Technical Details

The following table shows how Access Names are created in
an InTouch application for tags that you export from Tag
Linker and then import using the DBLoad utility. The Node
Name for each corresponds to the host name of the
appropriate computer (such as InBatch server and I/O
server) and has been omitted from the table. The TI direct
1/0 server (TIDIR) has been used as an example for the
control system interface.

AccessName

Application  Topic Description

ControlSystem

TIDIR TI_TOPIC Accesses for Control System
tags directly to the I/O servers.
Control System tags are set to
this access names after a
Runtime Export operation is
run.

IB_CTRLSYS_TAGS

IBSERV IB TAGS Accesses for Control System
tags using InBatch as the
server. Control System tags
are set to this access name
after a Simulation Export
operation is run.

Performing

a Simulation Export

Note This feature is obsolete.

You perform a simulation export of the current process model
tag configuration. You can export all requested tags as
InBatch Memory tags.

You should use this option if the InBatch Simulation
Manager (SimMngr) is running the phases.

To perform a simulation export
1 On the Edit menu, click Export.
The Export Editor dialog box appears.
2 In the Client Type box, type a client type name.

3 In the Export Access as InTouch 10 Tags list, select
ControlSystem.

4 In the Output Path/Filename box, type the path and name
of the .csv file for the export.

5 Click Add.

The new client type appears in the Client Types dialog
box.
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Performing a

On the File menu, click Validate.
This action validates the list of tags to be exported.
On the File menu, click Simulation Export.

The Export Results dialog box appears to show the
progression and status of the export.

Load the .csv file into InTouch using the DBLoad utility.

Run-Time Export

Note This feature is obsolete.

You can export all process model tags using the configuration
information defined in the Tag Linker.

Perform a run-time export if the control hardware (such as
InControl or PLC) is running the phases.

To perform a run-time export

1

10

On the Edit menu, click Access.
The Access Editor dialog box appears.

Define the appropriate accesses for the tags in the
process model.

On the View menu of the Tag Linker main dialog box, click
Filter.

The View Filter Selection dialog box appears.

Select the appropriate tags and define using the tag
configuration options available in the Tag Linker main
dialog box.

On the Edit menu, click Export.
The Export Editor dialog box appears.
In the Client Type box, type a client type name.

In the Export Access as InTouch 10 Tags list, select
ControlSystem.

In the Output Path/Filename box, type the path and name
of the .csv file for the export.

Click Add.

The new client type appears in the Client Types dialog
box.

On the File menu, click Validate.

This action validates the list of tags to be exported.

InBatch User’s Guide



204 @ Chapter 4 Tag Linker
11 On the File menu, click Runtime Export.
The Export Results dialog box appears, showing the
progression and status of the export.
12 Load the .csv file into the InTouch HMI using the
DBLoad utility.
Understanding the .CSV File Format
The following table describes the format of each line in the
csv file except for line one. The first line of the .csv file
contains a text header that describes each column in the file.
Column Identity Range/Length Type Description
1 Tag ID long_min, long InBatch internal tag id
long_max (READ-ONLY)
2 Tag Name 85 characters string InBatch tag name
(READ-ONLY)
3 Data Class Analog, enum Tag data class (READ-ONLY)
Discrete String
4 DataAccess ReadOnly, enum Tag read/write characteristics
ReadWrite (READ-ONLY)
5 Link Type Item,TagName, enum Link type specifier
or Memory (READ-WRITE)
6 Item 128 characters  string Tag corresponding Item.
Applicable to Link Type =
"Link" (READ-WRITE)
7 Initial 131 characters  string Tag initial value. Applicable to
Value link type = "Memory". NOTE:
Can represent a numeric value
conversion based on tag actual
data type. (READ-WRITE)
8 Access 15 characters string The Access Name that owns this
tag. The Access Name must
exist in TagLinker. Assigned a
value for Link Type =
"Memory". (READ-WRITE)
9 Export NoExport, enum Tag export flag. (READ-WRITE)
Flag Export
10 Min Raw long_min, double Tag minimum raw value.
long_max Applicable to tags with Data

Class Analog. Value = 0 if not
relevant. (READ-WRITE)
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Column Identity Range/Length Type Description
11 Max Raw long_min, double Tag maximum raw value.
long_max Applicable to tags with Data
Class Analog. Value = 0 if not
relevant. (READ-WRITE)
12 Min Scaled long_min, double Tag minimum scaled raw value.
long_max Applicable to tags with Data
Class = "Analog". Value = 0 if
not relevant.
(READ-WRITE)
13 Max scaled long_min, double Tag maximum scaled raw value.
long_max Applicable to tags with Data
Class = "Analog". Value = 0 if
not relevant.
(READ-WRITE)
14 Data Type Float, Integer, enum Tag actual data type. Applicable

or empty

to tags with Data Class ="Analog".
Empty if not relevant. (READ
WRITE)
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Importing Tags

If you edited the exported .csv file, you need to import it back
into Tag Linker for validation. The default file location is the
current configuration (config_A) folder.

The InTouch HMI allows you to define remote tag sources
from which tags can be viewed and remotely referenced in an
application. InBatch can be one of these external sources. If
tags are remotely referenced, using the DBLoad utility to
import the InBatch tags from the exported .csv file is
unnecessary.

To import tags back into Tag Linker
1 On the File menu, click Import Tags.

The Import File Selection dialog box appears.

Import File Selection

File: Ifilena.me .03V

] I Cancel |

2 Type the name of the edited .csv file to import to Tag
Linker. The name must include the complete path and
the .csv extension.

3 Click OK.

Interacting with the Control System

This section provides guidelines for interacting with a PLC.
The guidelines assume that you have a functional simulation
system and that the system has a server and at least one
client.

Guidelines for Control System Interfacing

Use the following guidelines to interact with a control
system.

1 Select the PLC and develop the required phase logic.

2 Select an I/O Server for your PLC (Available from your
distributor).

3  Use the Tag Linker Access Editor dialog box to define an
Access Name for the I/O Server.

4 Use the Tag Linker View Filter Selection dialog box to
select tags.

5 Assign the appropriate Item Names to the tags.
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Configure parameters if necessary (such as scaling).
Perform Tag Linker validation.

Perform Tag Linker Runtime Export.

O 00 N o

If tags are required in the InTouch HMI, use the InTouch
DBLoad utility to import the .csv file.

10 Configure one instance of IBCli for each Access Name.

11 In the Environment Display dialog box, click Update >
Runtime.

Setting Up the Control System

After you have chosen an appropriate PLC, you must develop
PLC phase logic and obtain an I/O Server. Contact your
distributor to obtain the required I/O Server.

For the purpose of this section we assume that the I/O Server
is named TIDIR and is located on a client computer that has
a network name of plcnode. We also assume that it has a

configured Topic named 71 _TOPIC. Thus, the I/O Server is
accessed as follows:

\\plenode\TIDIR\TI_TOPIC!<item_name>
The <item_name> is defined in Tag Linker.

Use the Tag Linker Access Editor dialog box to define an
access name for the TIDIR I/O Server. Tag Linker provides a
default Access named ConirolSystem, which is associated
with all of the InBatch control system tags, such as phase
control, status, and parameter tags. Modify this Access Name
to identify your I/O Server. This example makes the following
modifications using the Access Editor:

Access Name: TI_Tags

Application: \\plcnode\TIDIR
Topic: TI_TOPIC
Protocol: SuiteLink

All the tags assigned to this Access Name are now associated
with the TIDIR I/O Server located on plcnode. If you have
multiple topics for the TIDIR I/0 Server, or if you are using
multiple I/O Servers, you must add a new Access Name for
each.
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Many of the tags that were created when the process model
was constructed must be assigned the appropriate Access
Name and associated with the proper Item. Use the Tag
Linker View Filter Selection dialog box to select the required
tags or groups of tags and then assign the appropriate Item
Name. In this example, you would assign values such as
V100 and C15000 to the Item Name field. You can change the
Access for each tag if required. Because there is one Access
Name in the example, you do not need to do this. You can
enter other parameters, such as scaling.

Some tags (by default) are not associated with an Access
Name. Instead, they have the InBatch Memory Tag
parameter enabled. These tags are typically the system tags
(string tags) that are used by InBatch to store system
information during run time. If you need to use the
information in these tags at the PLC level, you must enter
and apply the appropriate Item Name.

After you have made the necessary modifications, open the
Tag Linker main dialog box. On the File menu, click Validate.
You may see a warning during the validation to indicate that
the InTouch Access does not have tags associated with it.
This is not unusual. The InTouch Access is used only when
the InTouch HMI is used as an I/O Server.

When you perform a simulation export and then a
subsequent DBLoad, the InTouch HMI is configured to
obtain all its control system tag data directly from the
InBatch server. Now that an actual control system has been
implemented, you want InTouch nodes to communicate with
it to obtain tag data. To do this, on the File menu, click
Runtime Export, and then use the DBLoad utility to load the
.csv file.

For each Access that was defined using the Tag Linker, you
must configure and run one instance of the IBCli application.
The only exception is if you get a warning message during
Tag Linker validation to indicate that no tags are associated
with a particular access. In this case, you do not need an
instance of IBCli. IBCli is configured using the Editor. For
each instance of IBCli, you must configure several
application parameters. For this example, you must
configure one instance as follows:

Access Name: TI_Tags
Verbose Mode

The Access Name argument is required and should match
one of the Access Names defined using the Tag Linker Access
Editor. The Verbose Mode parameter option is useful for
troubleshooting.
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Monitoring I/0 Server Failover Status

You can configure the IBCli application to automatically
switch to a different (backup) I/O Server or DAServer, if it
loses connectivity to the server defined by the Access
parameter. You do this within the Environment Editor by
providing the Backup Node, Backup App, and Backup Topic
parameters. Status information about which I/0O Server IBCli
is connected to (primary or backup) is made available to the
InTouch HMI through system tags. Each running instance of
IBCIli will expose four tags available for use by the InTouch
HMI. These tags cannot be used internally by InBatch, they
can only be used by clients. The following table describes
these tags, where XXXXX is the IBCli instance name.

For more information on how to use these tags in the
InTouch HMI, see Chapter 18, InTouch Batch Tag Browsing
and Referencing.

Item Tag Description
1 IBCLI_CONNSTAT _XXXX Integer tag that displays the IBCli
X connection status with the I/O Server.
1 = Connected; 0 = Disconnected.
2 IBCLI_CONNINFO_XXXX String tag that displays the correct I/O
X Server information, in the format:
\\Node\App | Topic
3 IBCLI_LCTIME_XXXX String tag that displays the
timestamp of the last connection
between the IBCli instance and the
I/0 Server.
4 IBCLI_LDTIME_XXXX String tag that displays the

timestamp of the last disconnect
between the IBCli instance and the
I/0 Server.
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Chapter 5

I/A Series Tag Management

You can use the following Tag Management editors, tools,
and run-time components to automatically manage tags in
I/A Series Batch:

»  Model Editor

o I/A Series Linker

o I/A Series Batch Tag Driver (IADriver)
»  ProcStatus Tool

I/A Series Batch interfaces to the I/A Series Control Suite
using tags. There the following I/A Series Batch components
create, edit, link, validate, communicate, and manage tags in
general:

e Model Editor

» I/A Series Linker

o I/A Series Batch Tag Driver (IADriver)
»  ProcStatus Tool

I/A components can be installed on non-I/A systems. In this case,
any updated models placed in the Config_A folder can be
subsequently moved to systems where I/A Series is installed.
Note that run-time I/A components, such as I/A drivers and
so on, will not function on non-I/A systems.

For more information see the InBatch Installation Guide.

InBatch User’s Guide



212 @ Chapter 5 I/A Series Tag Management

Overview

Model Editor
(ModelEdit)

Use the Model Editor to construct the plant model, which
includes units, connections, phases, phase parameters, and
segments. Tags are automatically created using these names
and are used by the I/A Series Batch to communicate with
the I/A Series Control Suite.

Tag Map String Map
(TagMap.txt) (STRMap.txt)

cfgModelDB

I/A Series Tag Linker
(IALink)

cfgLinkDB

The tags created by the Model Editor are linked to I/A Series
Compound:Block.Parameter and Shared Variable tags using
I/A Series Linker. I/A Series Linker can automatically link
tags using the default links that are defined in the Tag Map
file. Additionally, you can manually link Model when the
default links are not applicable. You can also use I/A Series
Linker to validate Model to verify that the links are valid
I/A Series Control Suite tags.

Process Model Editor (ModelEdit)

Use the Model Editor to construct the physical and abstract
model of a process area in a plant. As you define the model,
tags are generated for units, connections, segments, phases,
and phase parameters. Tags and other important model
information are stored in the Configuration Model database
(cfgModelDB).

For more information, see Chapter 3, Process Modeling.

InBatch User’s Guide



I/A Series Linker (IALink) @ 213

I/A Series Linker (IALink)

Use the I/A Series Linker to define the links between the
process model tags (Model Tags) and I/A Series
Compound:Block.Parameters and Shared Variables

(I/A Series Tags). I/A Series Linker accesses the Process
Model database so that it can retrieve and synchronize the
databases whenever you add, delete, or change tags.

Note Model Editor and I/A Series Linker cannot run concurrently.
Only one editor at a time can access the Model database.

You can use I/A Series Linker to manually link I/A Series
Tags. You can automatically link I/A Series Tags to Model
Tags.

Automatic linking of Model Tags is based on the mapping
configuration defined in the I/A Series Batch Tag Map file
(TagMap.txt).

These mapping files are ASCII text files. You can edit them
to set up the automation linking. The files contain default tag
mapping configurations. I/A Series Linker stores information
in the cfgLinkDB database.

Default Map File and Links

I/A Series Batch provides default link assignments between
I/A Series Batch and I/A Series Control. Default
configuration files are described in the following table.

I/A Series Batch

I/A Series Control

File Name Component Suite Component Function
TagMap.txt Model Editor I/A Series Provides standard mapping of
Tags: Control Model Editor tags with
«  Unit control Processor: Compound:Block.Parameters
and status «  Unit blocks in the control processor for
tags phase block control and
o Phase blocks  status signals, Unit block
o Phase batch parameters, and unit
control and batch control signals.
status tags
StrMap.txt Model Editor Unit block Maps integer values used by

tags:
Any string tag

integer data

I/A Series control with strings
used by I/A Series Batch.
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TagMap File

The TagMap file (TagMap.txt) defines how I/A Series Batch
unit and phase tags are mapped to I/A Series control unit
and phase blocks. Based on the configuration parameters in
this file, I/A Series Linker automatically creates I/A Series
tag assignments for all phases and units in the process
model. Automatic generation reduces the need for extensive
manual input. The TagMap file contains a default
configuration that you can edit with I/A Series Linker.

Default TagMap Functionality

The I/A Series Batch Tag Map Configuration file
(TagMap.txt) is located in the configuration (config_A)
directory. This file is an ASCII text file that you can edit.

o The first column defines the name of the Model Tag
extension. A tag with a pound (#) sign in front of the tag
name is not mapped. To avoid errors when you link, do
not change the names of the Model Tag extensions.

o The second column defines I/A Series Batch Parameter
mapping. You can map discrete type tags to bits of an
integer parameter or to a Boolean parameter.

Control Signals

Using the default TagMap file, all control signals are sent by
I/A Series Batch directly to II0007 of the corresponding
phase block. The PHASE_EXEC sequence block (located

immediately following the unit block in every compound)
then performs the required control operations on the
particular sequence block.

# Tag Map

# Revison History

# csz8/10/95 Initial Release

#csz10/2/95 Changed two stings to integers
#csz10/23/95 Changed data types for BATCH MODE and

# 240STATUS

#csz2/22/96 Added Unit Status Tag Extensions and STATE
#

# PHASE CONTROL/STATUS PARAMETER EXTENSIONS (Discrete)
# START SENT TO PHASE BOCK CONTROL WORD

STARTI10007 7

# HOLD SENT TO PHASE BLOCK CONTROL WORD

HOLDI10007 1

# RESTART SENT TO PHASE BLOCK CONTROL WORD

RESTARTI10007 2
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# ABORT SENT TO PHASE BLOCK CONTROL WORD
ABORTI10007 3

# RESET SENT TO PHASE BLOCK CONTROL WORD
RESETI10007 8

#

READYI10008 1

HELDI10008 2

RUNI10008 3

DONEI10008 4

ABORTEDI10008 5

INTERLOCKEDI10008 6

#

# EQUIPMENT SYSTEM TAG EXTENSIONS (String)
# CAMPAIGN ID

# LOT_ID

BATCH_IDSN0010

RECIPE NAMESN0009

# RECIPE ID

# BATCH SIZE

BATCH STATUSI1003

BATCH MODESN0007

STATUSI10004

ALLOCATIONSNO0008

# LAST RECIPE ID

# AVAILABILITY

# UNIT STATE

#

# UNIT CONTROL TAG EXTENSIONS (Discrete)
UNIT HOLDI10007 1

UNIT RESTARTI10007 2

UNIT ABORTI10007 3

#

# UNIT STATUS TAG EXTENSIONS (Discrete)

Equipment system tag extensions correspond to batch

information that is downloaded to unit blocks when the
corresponding unit is allocated to any batch. All items are
downloaded from I/A Series Batch to the corresponding unit
blocks, except for STATUS, which is read (checked) by

I/A Series Batch for an acceptable status value before

I/A Series Batch allocates the corresponding unit.
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Note When Batch Manager is started, 1/A Series Batch downloads
the STATUS word with the model default status value (Batch
Manager Environment parameter). With this parameter enabled,
sequence logic code should continually update the STATUS word to
ensure the value does not represent an undesirable status.

The unit control tag extensions correspond to batch HOLD,
RESTART, and ABORT control signals that are sent by

I/A Series Batch to the corresponding unit blocks. As a
default configuration, the PHASE_EXEC block is configured
to process these signals.

CAMPAIGN _ID and LOT ID are not included as defaults to
conserve string allocations; however, they can be
reconfigured for inclusion. All unit control tag extensions
must be included in the II000n word (the default is II0007)
for compatibility with PHASE_EXEC functionality.

Phase Block Interface

The standard interface at the Phase Level involves six status
signals and five control signals, as listed in the following
table.

Phase Status Phase Control
Ready Start

Held Hold

Run Restart

Done Abort
Aborted Reset
Interlocked
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The following figure shows a general phase block diagram.
I/A Series Batch reads the phase block phase status word.
Every phase block requires a designated status word.

The phase status word is a dependent or independent block

configurable ITI000n input. The default is II0008. The status

word value is either 1, 2, 4, 8, 16, or 32, corresponding to one
of the mutually exclusive phase status values.

The phase control word is a dependent/independent block
configurable II000n input. The default is II0007. Refer to
FB_CONST.inc for assigned values.

Formula Parameters

Interlocks
Control Buttons —¢ ’

Start —>» —» Ready
Hold —> — Run
Phase Restart—» Phase —> Held Phase
Control  ,p Logic — > Done Status
Reset — — Interlocked
—» Aborted

Control Input54T |—> Control Outputs
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A phase block, initially inactive, has a Ready status. When
I/A Series Batch issues a Start control signal, the
PHASE_EXEC activates the corresponding sequence block
and sets the Block Status to Run. If this Run status is not
received by I/A Series Batch within a short interval of time
(about 15 seconds), I/A Series Batch re-issues the Start
control signal.

> RESTART
RESET |« ABORTED
Legend

**Initial Status

* Control initiated by Batch Manager or HLBL Logic
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I/A Series Batch reads the Run status and indicates this
status on the appropriate display. When the phase block is
done, the HLBL or SFC logic sets the status word to Done.
This is done by the TO_INACTIVE SBX function of the
corresponding phase. TO_INACTIVE SBX processing is
initiated by having an HLBL Abort statement as the last
statement in the phase.

If HLBL or SFC logic determines that the phase has not
executed successfully, the control word can be set to Hold.
The PHASE_EXEC processes this phase control signal by
putting the phase in Manual, which activates the
TO_MANUAL SBX function in the phase. This puts the
phase in a Manual/Active condition and allows a phase to
maintain a Held status without the necessity of activating an
I/A Series Batch Exception Block. The functionality of a
phase block in Held status depends on whether or not
Exception Block processing is enabled, and whether or not
the particular dependent Sequence Block is using
TO_MANUAL SBX processing for a phase Hold condition.

On a RESTART control signal to the phase, the
PHASE_EXEC processes this phase control signal by
initiating an Auto/Active condition. The TO_MANUAL SBX

then continues its processing and sets the phase status to
RUN.

On an Abort control signal to the phase, the PHASE_EXEC
processes this phase control signal by initiating an (HLBL)
Abort for the phase. This activates the TO_INACTIVE SBX

processing of the phase which sets the status word to
Aborted.

After reading a Done or an Aborted status, the I/A Series
Batch issues a Reset control signal directly to the
corresponding phase block control word. PHASE_EXEC then
sets the corresponding block status to Ready.

In the phase block control state diagram, the rectangles show
the five control signals that I/A Series Batch sends to phase
blocks. The ellipses indicate the six status values that

I/A Series Batch expects to see in response to control signals.
The lines between the Run and Held states indicate that

I/A Series logic can initiate transfers between these two
states, independently of I/A Series Batch control actions.
However, if I/A Series logic initiates these transitions, it
must ensure that correct values for the status words are
maintained. If the status word is not maintained correctly,
I/A Series Batch shows incorrect phase block states, which
could result in batch processing errors.
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The PHASE_EXEC acts as an interface between I/A Series
Batch and I/A Series equipment logic. The PHASE_EXEC is
an independent sequence block positioned after every unit
block in every compound. Every compound must have a
PHASE_EXEC block to process all sequence block control
operations.

Unit Block Interface

The following figure shows the unit block interface between
I/A Series Batch and I/A Series Control Processor unit
blocks. I/A Series Batch does not turn unit blocks on and off.
Note that there is no Start control signal in the following
figure as there is for phases in the phase block control state
diagram.

Recipe Parameters

Batch Status —; l

Hold —> —> Ready
Unit Restart —» Unit — > Run Unit
Control  ppo o Logic s Held Status
—> Alarm
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Abort
Logic

Before allocating a unit, I/A Series Batch checks the unit
block status word. If it is an acceptable value, I/A Series
Batch allocates the unit and downloads all recipe parameters

to the unit block.

Application Logic detecting unit
phases are active (Run, Held, Done,
Abort); then unit has Run state

Application Logic that detects all unit
phases are inactive (Ready or

Inerlocked)

Application Logic to detect if a unit is
in an Alarm state (optional)

Restart Logic

RESTART Alarm Detection Logic to change the
unit state to Alarm when appropriate

Hold
Logic

]» ALARM

Application Logic should change the state
to Held after an Alarm is cleared or Reset

LEGEND

CONTROL

*Initial State

OHLBL Logic

On I/A Series Batch displays, when a batch (not a phase)
Hold, Restart, or Abort action is initiated, I/A Series Batch
sends the corresponding unit control signal to all the units
allocated for the corresponding batch. I/A Series Batch does
not verify that these unit control signals are used.

I/A Series logic controls setting the unit block unit status
word, which is monitored by I/A Series Batch for a
satisfactory status before allocating the particular unit block.
During batch processing, I/A Series Batch sends batch status
information (Run, Held, and Aborting) to all the unit blocks
associated with the batch.
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StrMap File

The StrMap file defines how I/A Series Control Suite integer
values are mapped to I/A Series Batch strings. You can
define more than 32,000 integer-string combinations. You
must make sure that the integer-string combination is
unique. Use the I/A Series Linker to edit the default
configuration in the StrMap file.

Default StrMap Functionality

The default configuration for the StrMap file is shown below.
This configuration file allows integer to ASCII conversions
for batch data transferred between I/A Series Batch and unit
blocks. I/A Series Batch has five string items that can be
downloaded to unit blocks on batch initiation. Additionally,
there is one item that I/A Series Batch reads back in integer
format (Status) that is converted to string format using the
StrMap.txt file.

4 Run

5 Held

6 Aborting
7 Locking
8 Locked
100 OK

101 NOT OK

If StrMap conversions are not used, all the available string
assignments for any particular unit block are used.
Converting some of these parameters to integer values
reduces the number of string allocations.

Integer values in this StrMap file cannot be duplicated. Each
integer value can only be used one time in the StrMap file.

In the default StrMap configuration shown in the previous
figure, the second, third, and fourth lines relate to batch
Status. These values are dynamically downloaded to 110003
of the unit block at run time. Corresponding unit block
assignments for all integer and string values must also be
configured in the equipment system tag extensions of the
TagMap file.

The last two lines in the StrMap file relate to status I10004.
I/A Series Batch reads the unit block status word for an
acceptable status prior to allocating the unit for a batch. The
status word must be an integer for it to be automatically
updated by the I/A Series Object Manager on all I/A Series
Batch displays.
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If the status word is configured as a string, this automatic
updating (for string values) does not take place. There is no
limit to the number of status word assignment values that
can be used. However, all the corresponding integer/ASCII
combinations used must be specified in the StrMap file and
also entered as Equipment statuses in the process model.

Using I/A Series Linker

If you try to start IALink while the Process Model Editor
(ModelEdit) is running, a lock-file error appears. Only one
editor can open and access the Process Model database at a
time.

To start I/A Series linker

1 Open the Environment Display.
2 Double-click the I/A Series Linker (IALink) icon.

*% Environment Display

File Update WVew Help

Buntime

i <

ModelE dit

1ALink.

W X ¥ X @ B ® &

TrainE dit MHE dit FecipeEdit SecEdit LagE dit BatchSched  BatchDspl  BatchRepart

Database Synchronization

Assuming that no errors are detected at startup, the
configuration Link database (cfgLinkDB) is synchronized
with the Process Model database. The first time IALink
starts, synchronization can take several minutes. For
subsequent starts, the time is significantly reduced.

During synchronization, each Model tag is retrieved and
verified against the Link database. If a Model tag does not
exist in the Link database, it is added. If a Model tag exists in
the Link database, but is deleted from the Model database,
the corresponding tag also is deleted from the Link database.
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As
det

each tag is added to the Link database, I/A Series Linker
ermines what tag mapping category should be assigned

and stored with the tag. When the Link database is
synchronized with the Model database, the I/A Series Linker
dialog box appears.

&4 1/A Series Linker =] B3
File Edit “iew Help
v|#8| BBz =
E quipment | Fhaze | Farameter | Element | Comp | 5% | Block | Host | Farameter | Bit |ﬂ
R210 BATCH_MODE J R210 MIT SHOooO7 -
R210 BATCH_SIZE
R210 BATCH_STATUS JFE21EI UMIT 11000z
TR O N I S R S R
R210 LAST_RECIPE_ID
R210 LOT_ID
R210 RECIPE_ID
R210 RECIPE_MAME J R210 UMIT SKO00S
R210 STATUS J R210 MIT looo4
R210 UNIT_ABORT ﬂ
—Model Tag Info
J Compound:Block. Parameter “ Shared Y ariable
Diescription: Bl Ii
Block: Ii
Data Clazs: IString o=
P ter: Bit:
A Im aramneter I i I_
hode: I T

FilkerDizabled
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Managing Tags

Use the File menu to access the I/A Series Linker system
functions.

Exporting Tags
You can export tags by clicking Export Tags on the File menu.
The Export File Selection dialog box appears.

Enter the name of the file to which the I/A Series Linker
configuration data is to be written. The filename must
include a complete path name. The default location of this
file is the current configuration (config_A) directory. The file
format is comma-separated variable (csv). If the specified file

exists, a message appears, prompting you to overwrite the
file.

The tag list is not filtered. The exported file contains an exact
image of the configuration I/A Series Linker (CfglALinkDB)

database. You can modify the tag configuration information

as a spreadsheet, text file, and so on.

Note Do not add tags to, or remove tags from, the exported file.
If you delete tags from the file and then import the file, none of
the tags that you deleted from the file are deleted from the
configuration link database. Any changes that you made, however,
result in the modification of the link database. If you add tags to
the file and then perform an import, the additional tags are
ignored since they do not currently exist in the database.

Importing Tags
You can import tags into the Link database. On the File
menu, click Export Tags.

You must specify the name of the file from which the

I/A Series Linker appears import tags. The default location of
this file is the configuration (config_A) folder. The file format
is comma-separated variable (csv).
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CSV File Format
The following table describes the format of each line in the
csv file except for the first line. The first line of the csv file
contains a text header that describes each column in the file.
Range/
Column Identity Length Type Description
1 Tag ID long_min, long I/A Batch internal tag id
long_max (READ-ONLY)
2 Equipment 16 characters string I/A Batch Equipment Name
(READ-ONLY)
3 Phase 16 characters string I/A Batch Phase Name
(READ-ONLY)
4 Parameter 16 characters string I/A Batch Parameter Name
(READ-ONLY)
5 Compound 12 characters string Compound Name
(READ-WRITE)
6 Block 12 characters string Block Name (READ-WRITE)
7 Parameter 12 characters string Parameter Name
(READ-WRITE)
8 Shared 14 characters string Shared Variable Name
(READ-WRITE)
9 Hostname 6 characters string Shared Variable Hostname
(READ-WRITE)
10 Bit 1-16 Integ  Control Status Bits
9 characters er (READ-WRITE)
11 Equipment 0-3 enum Equipment Type
Type 1 character (READ-ONLY)
12 Data Class 1-4 enum Data Class Type
1 character (READ-ONLY)
13 Data Access 1-2 enum Data Access Type
1 character (READ-ONLY)
14 OMType 1-10 enum Object Manager Type
2 characters (READ-ONLY)
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Validating Tags

Note Only run the validation of the link database while the Batch
Manager is not running. The validation of a large set of tags may
impact the operation of Batch Manager and cause unexpected
failures.

To initiate a validation of the Link database, click Validate on
the File menu.

Note All shared variable type tags must be created prior to
validation.

Validation ensures that:

o All I/A Series Tags (Compound:Block.Parameter or
Shared Variables) exist in the I/A Series system.

e« Model Tag Data Class and I/A Series Tag Data Class are
compatible. Valid Classes are listed in the following
table.

The IA Linker dialog box is blank while a validation is in
progress.

I/A Series Batch I/A Series Control
Tag Class Suite Tag Class

Discrete OM_BOOL
INTEGER (Bit)
OM_LNG_INT (Bit)
OM_S_PKBOL (Bit)
OM_L_PKBOL (Bit)

Analog INTEGER
FLOAT
OM_LNG_INT
CHARACTER
SHORT INTEGER (8 Bits)

String STRING
INTEGER
OM_LNG_INT

¢ Model Tag and I/A Series Tag Data Access configuration
are compatible. Data Access refers to whether tags are
Read/Write or Read Only.

Note The Validate menu command is not available when |/A
components are installed on non- I/A Series systems.
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Generating Tags

To open the Generate I/A Series Tags dialog box, click Generate
on the File menu. You can then select from tag types shown
in the following table.

Option Description

Control/Status All Phase Control/Status and Unit
Tags Control tags are linked.

Parameter Tags  All Phase Parameter tags are linked.

System Tags All Equipment System tags are linked

Tag Generation Errors

When you generate tags, the Tag Mapping files are verified.
If the files are incorrect or do not exist, an error appears.
After you correct the problem, you can again attempt to
regenerate the tags.

Link Generation

I/A Series tags are created by using a UNIT or Transfer
name to create a COMPOUND name, and a PHASE name to
create a BLOCK name. The I/A Series PARAMETER is
created by an automatic process that determines if the Model
tag is a Phase Control or Status, Phase Parameter, Unit
Control, or an Equipment System tag.

If the tag is a Phase Control/Status, Unit Control, or
Equipment System tag, the I/A Series PARAMETER is
retrieved from the Tag Map file. If the tag is a Phase
Parameter tag, the I/A Series Linker automatically
increments the I/A Series PARAMETER value and assigns it
to I/A Series Parameters based on the following rules.

Tag Type Mapped To

Analog I/A Series Real input parameters
Discrete I/A Series Boolean input parameter
String I/A Series String input parameters
Enumeration I/A Series Integer input parameters.

The tag used for a parameter must have a phase name for
automatic generation to function properly.

InBatch User’s Guide



Mapping Tags @ 229

When a duplicate I/A Series parameter assignment is
identified, I/A Series Linker ignores the parameter and
continues until it finds an unused parameter.

Batch Suite Model Tag: UNIT.PHASE . PARAMETER.EXTENSION

\_ll—

I/A Series Control Suite Tag: COMPOUND:BLOCK.PARAMETER

TagMap
Configuration File

Mapping Tags

Use I/A Series Linker editors to map tags.

Tag Mapping
To edit the Tag Mapping file, click Tag Mapping on the Edit

menu. For more information, see I/A Series Batch
Configuration Procedures.

String Mapping
To edit the String Mapping file, click String Mapping on the
Edit menu. For more information, see I/A Series Batch
Configuration Procedures on page 237.
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Viewing Tag Information
You can modify the layout of the I/A Series Linker dialog box.

Filtering the Tag List

To filter the I/A Series Linker tag list, click Filtering on the
View menu. The following figure shows the Filter dialog box.

=& Filter

= Mo filter, wisw all tags

% Filter
v inttag& ™ Connection tags [ Segment tags
R210 =] |rz1io_sT310 [EE|sovilo -
R220 RZ10 AT3z20 SxVI1lL
R230 RZ10_&T330 SxV11E
3T310 RZ22Z0_aT310 3EV1L3
3T320 RZ20_aT320 SEV1z20
3T330 RZZ0_aT330 X1zl
T1l1l0 Rz230_&ST310 SXV1Z22
T1z0 RZ30_aT3z20 SEV1Z3
T130 RZ30_&T330 SxV130
=l tii0 pzio  E | sovisn |
[ Unlinked tags

k. I Apply Cloze

The filter options are shown in the following table.

Option Description

All Tags All tags in the Link database are shown.

Unit Tags Unit Tags are shown. Select one or more units from the list and
then click OK. Only the tags associated with the selected units are
shown.

Connection Connection Tags are shown. Select one or more connections from

Tags the list and then click OK. Only the tags associated with the

selected connections are shown.

Segment Tags Segment Tags are shown. Select one or more segments and then
click OK. Only tags associated with selected segments are shown.

Unlinked Tags All tags in the Link database that do not have an I/A Series Tag
assignment are shown.
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Showing or Hiding the Toolbar

To show or hide the I/A Series Linker toolbar, click Toolbar on
the View menu.

Showing or Hiding the Status Bar

To show or hide the I/A Series Linker status bar, click Status
Bar on the View menu.

Showing or Hiding Gridlines

To show or hide the gridlines in the I/A Series Linker dialog
box, click Gridlines on the View menu.

InBatch User’s Guide



232 o

Chapter 5 1/A Series Tag Management

About Tag Communications

The I/A Series Batch Tag Driver (IADriver) uses the FoxAPI.
The Tag Driver reads and writes tags between Batch
components and I/A Series Control Suite applications, such
as FoxView and Control Processor.

You use the Process Status (ProcStatus) Display to view and
write to any I/A Series Batch tag. ProcStatus provides filters
so that you can monitor specific tag groups, such as System
Tags. You can select any tag in the view and assign it a
different value.

ProcStatus does not start unless the I/A Series batch system
starts.

The following figure shows the Process Status Display dialog
box.

[ Process Status Display [_ O] =]
File iew Optionz  Help

L R eI

Ovare Mame [n] Updates Walue

D210 AGITATE, CONTROL STATUS, ABORT. 2748 u] 222 A|
Lz210 AGITATE. CONTEOL_3TATUR. ARORTED. 302 u] 222 |
Lz210 AGITATE. CONTEOL_3TATU:.DONE. 2908 u] 222

Rz10 AGITATE. CONTEOL_3TATU:.HELD. 294 u] 227

Rz10 AGITATE. CONTEOL_3TATU:.HOLD. 270 u] 227

Rz10 AGITATE. CONTEOL_3TATU:. INTERLOCEED. 306 u] 227

Rz10 AGITATE. CONTEOL_3TATU:.READT. 286 u] 227

Rz10 AGITATE. CONTEOL_3TATU:.RESET. 282 u] 227

Rz10 AGITATE. CONTEOL_3TATU:.RESTART. 274 u] 227

Rz10 AGITATE. CONTEOL_3TATUR. RUN. 290 u] 227

Rz10 AGITATE. CONTEOL_3TATUR. START. 2E6 u] 227

Rz10 AGITATE,MODE, ACTITAL. G686 u] 227

Rz10 AGITATE,MODE,. TARGET. 682 u] 227

Rz10 INITIATE ADD.AMOUNT.ACTUAL. 694 u] 227

Rz10 INITIATE ADD.AMOUNT.HIGH DEVIATION. 698 u] 227

RZ10 INITIATE ADD.AMOUNT.LOT CODE. 706 a 27

RZ10 INITIATE ADD.AMOUNT. LOW DEVIATION. 702 a 27

RZ10 INITIATE ADD.AMOUNT.MATERATL ID. 710 a 27

RZ10 INITIATE ADD.AMOUNT. TARGET. 630 a 27

RZ10 INITIATE ADD.CONTROL_FTATUS. ABORT. 322 a 27

RZ10 INITIATE ADD.CONTROL_ITATUS. ARORTED. 346 a 27

RZ10 INITIATE_ADD.CONTROL_ITATUS.DONE. 342 a 27

RZ10 INITIATE_ADD.CONTROL_ITATUS.HELD. 338 a 27

RZ10 INITIATE_ADD.CONTROL_FTATUS.HOLD. 314 a 27

RZ10 INITIATE ADD.CONTROL_FTATUS. INTERLOCEED. 350 a 222 LI

Firnd: | I ShartilEdate | Stopll pdate | IF=1) i | Create... [WEstray |
Eead | U [l | Il |terationz: Il Tirme:  00:00: 00000000
4
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Using Process Status Display

Use the ProcStatus Display to access all the tags configured
for a particular node. You can view or change these tags,
depending on their input or output status. Output tags can
be read-only. Input/Output tags can be read or written to.
You can also use ProcStatus to view enumeration tags and
phase tags.

To change a tag value
1 Select a tag from the list.
If the tag can be written to, the Write button is available.

2 Click Start Update and then enter the required
information in the text box next to the Write button. You
can enter integer entries directly. String entries must be
placed within quotation marks.

3 Click Write.

The changes are shown in the Value column.

PHASE_EXEC Sequence Block

A PHASE_EXEC Block (an independent sequence block) is
required for all of the compounds that interface with
I/A Series Batch.

In every compound, this block is positioned immediately after
the unit block. The PHASE EXEC block handles the

I/A Series Batch and I/A Series Control interface for the
following operations:

o Batch Hold, Abort, and Restart control operations (to
Unit blocks)

o All phase control operations
o Phase Interlocked operations

The default PHASE EXEC is located in the <Installation
directory>\templates folder.
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Use the Integrated Control Configurator (ICC) to extract a
copy of the default PHASE_EXEC. Position the copy
immediately following the unit block in the selected
compound. Then you can configure PHASE_EXEC
specifically for that compound. For more information, see
PHASE_EXEC Configuration File Description on page 235.
As you configure the file, follow these guidelines:

e You must specify the number (NUM_ID) and names of all
compounds (IDNAMn) that are to use the Batch ID data
in their LOOPID register.

*  You must specify the number (NUM_OP) and names of
all sequence blocks (OPNAMnN) in the compound being
controlled by I/A Series Batch.

o PSTATUS is the assignment for each phase block status
word. Every phase block must have status word
assignment. I10008 is the default assignment. This must
also correspond to the default assignment for this status
word in the FB_CONST.inc file (assignment for Ready,
Held, Run, Done, Aborted, and Interlocked).

o« UNITAVAIL is the unit availability indicator. II0008 is
the default assignment that the PHASE_EXEC uses. In
the PHASE_EXEC block, this item should be ICC
connected to: UNIT.II0008. If this item is non-zero, the
PHASE_EXEC enables the Interlocked status for all
phase blocks that are in a Ready status. This prevents all
these phase blocks from being started.

o UNITCONTROL is the unit control assignment. All batch
Hold, Restart, and Abort control signals are addressed to
this designation in the unit block. If you are configuring
the PHASE_EXEC to respond to these signals, this item
in the PHASE_ EXEC should be ICC-connected to:
UNIT.I1I0007. The PHASE_EXEC correspondingly
operates on all currently active phase blocks in the
compound that require a corresponding operation for
these batch control signals. This configuration must also
correspond to the default assignment for unit control tag
extensions in the TagMap file.

o  PCONTROL is the assignment for each phase block
control word. Every phase block must have a control word
assignment. I10007 is the default assignment. This must
also correspond to the default assignment for this control
word in the FB_CONST.inc file (assignment for Hold,
Restart, Abort, Start and Reset).
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o ABORT_STEP is the parameter assigned for the
termination step of each phase. I10006 is the default
assignment in each phase. Make this assignment in the
FB_CONST.inc file along with all control and status

phase block assignments.

PHASE_EXEC Configuration File Description

Default configurations for Phase Block Status values should
correspond in both the Physical Model (Properties) and
PHASE_EXEC files as shown in the following table.

Physical Model PHASE_EXEC Value E:»tsition Comment

READY PREADY 1 1 S88 IDLE

RUN PRUN 4 3 S88 RUNNING
DONE PDONE 8 4 S88 COMPLETE
ABORTED PABORTED 16 5

HELD PHELD 2 2

INTERLOCKED  PINTERLOCKED 32 6 EXTENSION TO S88

Default configurations for Unit and Phase Block Batch
Control values should correspond in both the TagMap and
PHASE_EXEC files as shown in the following table.

Physical

Model PHASE_EXEC Value Bit Position
HOLD UHOLD/PHOLD 1 1
RESTART  URESTART/PSTART 2 2

ABORT UABORT/PABORT 3 4

START PSTART 7 64

RESET PRESET 8 128
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INDEPENDENT SEQUENCE

CONSTANTS

#define NUM_ID 0 /* Adjust for additional equipment compounds
#define IDNAMI1 " /* Enter Names of equipment compounds */
#define BATCHID SN0010 /* Assign Unit Block Batch ID for LOOPID u
#define NUM_OP 2 /* Adjust for Phase Blocks */

#define OPNAMI1 "SFC_PHASE" /* Enter Names of Sequence Blocks */
#define OPNAM2 "HLBL PHASE"

/* Assign Batch Control Word
#define UNITCONTROL 110007

#define UHOLD 1
#define URESTART 2
#define UABORT 4

#define ABORT STEP 110006

#define PCONTROL 110007
#define PHOLD 1
#define PRESTART 2
#define PABORT 4
#define PSTART 64
#define PRESET 128
#define PSTATUS 110008
#define PREADY 1
#define PHELD 2
#define PRUN 4
#define PDONE 8
#define PABORTED 16
#define PINTERLOCKED 32
#define UNITAVAIL 110008

/* Not available <> 0 */

*/
/* 1CC connect to :UNIT.II0007 */
/* Assign Batch Control Bits */

/* Assign Phase Block Abort Step Word */

/* Assign Phase Block Control Word */
/* Assign Batch Control Bits */

/* Assign Phase Block Status Word */
/* Phase Block Status Word values */

/* ICC connect to :UNIT.II0008 */
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Default configurations for phase block status values and for
unit block batch control values should correspond to both the
TagMap and PHASE_EXEC files as shown in the following
table.

Status/Control Value

TagMap Phase_Exec
(bit position from right) (decimal)

Phase Block Status Values

READY (PREADY) 1 1
HELD (PHELD) 2 2
RUN (PRUN) 3 4
DONE (PDONE) 4 8
ABORTED (PABORTED) 5 16
INTERLOCKED (PINTERLOCKED) 6 32

Unit Block Batch Control Values

UNIT_HOLD (UHOLD) 1 1
UNIT_RESTART (URESTART) 2 2
ABORT (UABORT) 3 4

I/A Series Batch Configuration Procedures

The following guideline shows the minimum steps required
to establish communication between the I/A Series Batch
system and the I/A Series Control system for models and
recipes:

1
2

3

Start the Environment Display.

Use Model Editor to build your process model. To make
I/A Series Batch operational using the default
configuration directory, you must configure at least one
equipment status.

Validate the finished model.

Remember that the default equipment status that you
define is downloaded from I/A Series Batch to all unit
blocks when Batch Manager becomes active (Batch
Manager environment parameter). When the parameter
is enabled, sequence code (possibly associated with the
unit block) should continually update the unit status
value to ensure that it contains the current value.
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Build and validate each recipe. Ensure that the recipes
are approved for production.

View the model and recipe processing using Simulation
Mode.

Use the I/A Series Linker to edit the StrMap
configuration file. Configure the process model
equipment status. Configure ASCII values with their
associated unique integer values. I/A Series Batch reads
the unit block status value (TagMap file default: I10004).
If this value is acceptable at batch run time (as compared
to equipment status values), I/A Series Batch allocates
the particular unit. Configure equipment status values as
corresponding values in the StrMap file, the TagMap file
and the model/equipment status. You should also
configure the integer value associated with the default
equipment status value as a default value in 110004 of all
corresponding unit blocks using the ICC.

Use the I/A Series Linker to edit the Tag Map
configuration file, if you want. For example, you might
want to add a CAMPAIGN_ID and LOT _ID as equipment
system tag extensions (that is, by removing pound signs
(#) and assigning unit block string parameters).

Install a copy of the PHASE_EXEC File Configuration
block immediately after the unit block and then configure
the following parameters:

e NUM_ID — Number of compounds to receive Batch ID
data in their LOOPID register.

e IDNAMn — Names of all the compounds to receive
LOOPID data.

e  NUM_OP — Number of all sequence blocks in the
compound being controlled by I/A Series Batch.

e OPNAMn — Names of all sequence blocks in the
compound being controlled by I/A Series Batch.

o PSTATUS - Assignment for all phase block status
words (default: II0008). This status word assignment
is required for each sequence block being controlled
by I/A Series Batch. This status word physically
resides in each sequence block that is controlled by
I/A Series Batch. This assignment must be the same
for every sequence block. If not, the PHASE_EXEC
sequence code requires modifications. This integer
assignment should also correspond to the assignment
made in the TagMap file (II0008).
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o UNITAVAIL — Unit availability indicator. Default:
I10008. In the PHASE_EXEC block this item should
be ICC-connected to: UNIT.II0008.

e  UNITCONTROL — Unit control assignment. Default:
110007. In the PHASE_EXEC block, this item should
be ICC-connected to: UNIT.II0007.

9 Using the I/A Series Linker, Link I/A Series Batch Tags
to I/A Series Control Tags. To do this, select the Generate
function. The Generate function uses the configuration
data in the TagMap configuration file to automatically
generate all the required I/A Series Control Suite
Compound:Block.Parameter assignments. You must use
the I/A Series Linker to modify any of the default
assignments that require additional definition or
modification.

Some recipe parameters may require modification.
Recipe parameters are designated in four categories:
String, Discrete, Analog and Enumeration. As a default,
string assignments are converted to I/A Series SNOOOn
assignments, discrete assignments are converted to

I/A Series BI0O0On assignments, analog assignments are
converted to I/A Series RI000n assignments, and
enumeration assignments are converted to I/A Series
II000n assignments.

Assignments are made in alphabetical order (as shown on
the I/A Series Linker display) starting with an
assignment of RIO001. Assignments progress
incrementally for all unused RI locations. Consider this
rule when you make manual sequence code assignments,
because using similar sequence code assignments reduces
link editing requirements. If sequence block integer
assignments are required for any I/A Series Batch analog
type tags, then you must manually do these configuration
assignments using I/A Series Linker assignments.

Note If you have two batch tags, one analog and one string, and
both are linked to the same I/A Series integer tag, it is possible
for the system to assign improper values to one of the batch tags.
Therefore, when you link multiple batch tags to a single I/A Series
tag, ensure that the data class (Analog, Discrete, String or
Enumeration) is the same.
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10 Configure sequence blocks according to ICC and follow

these guidelines:

o UNIT Block Unit Available configuration (default
110008) should be configured to zero as the default. A
non-zero value is used to trigger INTERLOCKED
status for all phase blocks in a READY state.

o UNIT Block Unit Control configuration (default
110007) should be configured to zero as the default.

o UNIT Block STATUS (default I10004) should be
configured to the default integer value as specified in
the StrMap file and model/equipment status.

e The PHASE_EXEC block should have 110008
(UNITAVAIL) ICC-connected to: UNIT.II0008. The
PHASE_EXEC block should have IT0007
(UNITCONTROL) ICC-connected to :UNIT.IT0007.

o All sequence blocks being controlled by I/A Series
Batch should have their status word assignment
(default II0008) set to a READY status (value of 1).

The following steps describe additional configuration
required to run I/A Series Batch with models and recipes on
your I/A Series control system.

1

Use the FB_HLBL code template (HLBL_PHASE.s) for
phase logic implementation with the standard HLBL
language. The template includes all required phase
command/state handling and indicates where you must
add application specific logic.

Use the SFC_PHASE code template for phase logic
implementation with FoxSFC. This template
(SFC_PHASE) is functionally identical to the HLBL

template. Steps are identified where you must add
application specific logic.
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3 For each phase logic sequence, identify the
ABORT_STEP by either letting the code run to
completion and then referencing the II0006 parameter
value, or by doing the following.

a From the default CODE display, set the block to
Manual and Active.

b Type a large value (for example, 200) in the entry box.

¢ Select EXEC STEP. The logic immediately jumps to
the end and indicates the last step number in the STP
field. The required ABORT_STEP is one less than the
last step indicated in the STP field.

d Write the ABORT_STEP into the II0006 parameter
using the Control Configurator.

Note Whenever a sequence block is compiled or a block is
deleted and undeleted, the connections of that block to the
IADriver are lost. Running a phase from I/A Series Batch with
connections that have been lost appears stop the processing of
Batch Manager. It is important to do a CHECKPOINT to re-establish
communication.

InBatch User’s Guide



242 @ Chapter 5 I/A Series Tag Management

InBatch User’s Guide



243

Chapter 6

Overview

Materials Editor

Use the Materials Editor to define materials, assign material
locations, and track how materials are used and produced in
a batch processing facility.

Use the Materials Editor to:

Define all of the materials that can be used to create
recipes. You can define ingredients (raw materials),
intermediates (premixes), finished goods, by-products,
and other ingredients.

Track the location of materials that are stored in units.
This tracking is typically associated with bulk
ingredients and intermediate materials. The InBatch
Management System uses the unit assignments to
determine where an ingredient is located when a batch is
processed. Ingredient locations are independent of
recipes and control system logic. You can move
ingredients to new locations without affecting recipe
processing.

systems with ingredient usage information and
intermediate and finished goods production.

The Materials Editor is not an inventory management
system. However, it can be used to complement existing
systems.
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The following diagram shows an overview of the Material
Editor and its relationship with other system components.

Materials Editor

Materials | Materials
Editor - = Status

A

Y
Materials
Database

A

\ 4

MRP System Recipe Editor

Related Topics

Managing Materials

Batch Manager

You use the following dialog boxes to managing materials:

o Use the Materials Status dialog box to view the name, unit
of measure, total quantity, and characteristics of all

materials defined in the database.

o Use the Materials Editor dialog box to define or edit

materials in the database.

o Use the Material Location Assignment Editor dialog box to
assign unit storage locations and production tracking

information to materials in the database.
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Opening the Materials Status Dialog Box

To open the Materials Status dialog box

. @ On Environment Display dialog box, double-click the
A MtlEdit icon.

The Materials Status dialog box appears. The status of all
of the materials in the Materials database is shown. If no
materials are defined in the in the database, the list is
empty.

Pl
S

w Materials Status O] x|
File Edit “iew Help

— Matenialz

IIngrEdients j kd aterial 1D: IIIIII3315352

- b aterial M ame: IFruC tose

101602222
115329778
120000034
120142355
120286871
121293344
121293456
121329115 Brix 2.34 =
130000045
I41755555
157842658 =
160526658
172154869

152587318 =| =l

Init of Meazure: [Egs

Total Quantity: IE‘ESD .0

Characteriztic Drefault t alue

Viewing Materials Status

To view materials status
1 Open the Materials Status dialog box.

2 In the Materials list, click the material type, such as
Ingredients or Finished Goods.

3 In the Materials list, select a Material ID.

The Material ID, Material Name, Unit of Measure, and Total
Quantity appear on the right side of the dialog box. The
material characteristic and default value also appear.
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Using the Materials Editor

You can define, edit, and delete the processing materials
used in your plant. As you enter materials, the Materials
Editor verifies that each Material ID is unique. You can enter
as many materials as your process requires.

WARNING! Deleting materials from the Materials database can
affect recipe processing. Before you delete or modify a
material, ensure that you understand how your particular
application manages materials.

You must assign the following characteristics when you
define materials.

Required or

Item Optional Description

Type Required Each material must be defined as an Ingredient,
Intermediate, Finished Good, By-Product, or
Other.

Material ID Required 16 characters maximum.

Name Optional 40 characters maximum. You can use this name

to represent the actual name of the material.

Description Optional 120 characters maximum.
Unit of Measure Optional 12 characters maximum.
High Dev Optional Value between 0.00 and 100.00, inclusive. This

value represents the general or default high
deviation when the material is used in a recipe.

Low Dev Optional Value between 0.00 and 100.00, inclusively. This
value represents the general or default low
deviation when the material is used in a recipe.

Characteristics Optional Each material can have an unlimited set of
characteristics. Characteristics help distinguish
materials from one another. They also allow you
to separate lots of the same material. A
characteristic consists of a Name (16 characters
maximum), Data Type (Real, Integer, or String)
and a Default Value. Examples of characteristics
include potency, density, color, and brix.
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Opening the Materials Editor

Use the following steps to open the Materials Editor

To open the Materials Editor

1 Open the Materials Status dialog box.

2 On the Edit menu, click Materials Editor.
The Materials Editor dialog box appears.

Matenalz Editor

INloNEEEE
I153297748
Iz0000034
I20142955
IzZ0236871
I21293344
I21293456
IZ1329115
I30000045
I41755555
I5754260548
IaN526655
I72154369
I325373148
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Defining a Material

To define a material

1
2

4

Open the Materials Editor dialog box.

In the Materials list, click a material type (Ingredient,
Intermediate, Finished Good, By-Product, or Other).

Use the Find button and View Partial List check box to
search all the defined materials in the database. This
technique is useful when you want to enter new materials
that are similar to existing entries.

Type entries for Material ID, Name, Description, Unit of
Measure, High Dev, and Low Dev boxes.

Click Add.

Defining Characteristics for a Material

Before you can update characteristics, you must make
additions, deletions, and other changes to the material.

When you change the default characteristic Data Type, the
corresponding Actual Value is reset with the default
characteristic value. Before you change a material
characteristic Data Type, you should consider how this affects
your material definitions.

To define characteristics for a material

1
2
3

Open the Materials Editor dialog box.
In the Materials list, click a Material Type and Material ID.

In the Characteristics area, type entries in the Name and
Default Value boxes.

Select an appropriate value type.
Click Add.
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Using the Material Location Assignment

Editor

You can log the location of bulk ingredients as they are
received and unloaded into storage units, such as silos or
tanks.

Materials Location Assignment Editor dialog box is for a
specific Material ID, which you select in the Materials Status
dialog box.

layer materials on top of one another within a unit. By
default, materials are used on a first-in, first-out (FIFO)
basis. You can change this to last-in, first-out (LIFO) by
assigning the LIFO Materials application parameter to
Batch Manager in the Environment Editor.

During batch processing, the InBatch Management System
decrements the quantity used and stores the usage and
tracking identification data to history for all phases with
input formula parameters. If the usage involves more than
one lot of material, each lot and its respective usage are
logged. When a lot of material is consumed, its lot tracking
record is automatically removed from the database.

The InBatch Management System also adds lot tracking
records for all materials produced in batches by phases that
have output formula parameters. These materials can then
be consumed by subsequent phases with input parameters.
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To open the Material Location Assignment Editor
1 Open the Materials Status dialog box.
2 On the Edit menu, click Material Locations.

The Material Location Assignment Editor dialog box
appears.

Material Location Assignment Editor

taterial [D: [I00315352

it Azsignments

Urit Mame: |Bulkl

Eulk “torage Tank MNumber One

Dezcription;
[~
Add. Delete |
— Lot Tracking |nformation
Campaign Lal Batch
Campaigh: I
Lot [4BC123
Batch: I
Date Revd: | 3/13/2001 =]
~|  Buantiy: [3550.0

Add Change Delete |

— Charactenstics

— MHame: IBrix

Actual Value: IZ .34

LI Change |
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Assigning a Material to a Unit

You can assign each material in the Materials database to
one or more units defined in the process model. Normally,
you make this assignment only for the bulk ingredients and
intermediates that are associated with a location. The
InBatch Management System uses the unit assignments to
obtain the location of a material during automatic transfer
phases.

To assign a material to a unit

1

Open the Materials Status dialog box.

2 Select a material ID.

3

On the Edit menu, click Material Locations.

The Material Location Assignment Editor dialog box
appears.

Click Add.
The Unit Selection dialog box appears.

Bulks
Filll
Fillz
MixTkl
MixTkz
Reactord
ReactorB
Recv_Tkl
Recy _TkZ ;I

Add Cancel |

The Materials Editor uses the contents of the Process
Model run-time database. To show the correct list, you
might need to perform an Update Runtime command from
Environment Display dialog box for the Unit Selection
dialog box. If the list is empty, it is likely that you need to
perform an Update Runtime command.

Select a unit from the list.

The listed units are entered in the process model, but are
not currently assigned to a material.

Click Add.

The selected unit appears in the Unit Assignment list of
the Material Location Assignment Editor.
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Defining Lot Tracking Information

You can enter lot tracking information for each unit assigned
to a material.

Note The Materials Editor does not require you to define lot
tracking information for all materials used in production. The
InBatch Management System records the lot tracking information
to the History database if this information is defined, but if the
information is not defined, the InBatch Management System still
processes all batches that use the material.

To assign lot tracking information

1 Open the Materials Status dialog box.

2 Select a material ID.

3 On the Edit menu, click Material Locations.

The Material Location Assignment Editor dialog box
appears.

4 In the Unit Assignment list, click a unit.

5 In the Campaign, Lot, and Batch boxes, type the required
information. The Batch box is limited to a 16 character
maximum. You must specify at least one of these items.

6 In the Date Rcvd list and Quantity box, click and type the
required information.

7  Click Add.

To assign an actual value to a unit assignment

1 Open the Materials Status dialog box.

2 Select a material ID.

3 On the Edit menu, click Material Locations.

The Material Location Assignment Editor dialog box
appears.

4 In the Unit Assignment list, click a unit.

If the selected unit does not have a defined characteristic,
you cannot enter an Actual Value.

5 In the Actual Value box, type a value for the
characteristic.

6 Click Change.
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Validating the Materials Database Entries

You can validate Materials database entries. Validation
makes sure that all of the units assigned to the materials
exist within the process model.

If validation errors occur, the associated tags are shown as
an error message. A validation error occurs when a unit to
which a material had been previously assigned no longer
exists in the process model. You can correct this error by
reassigning a valid unit or by removing the invalid unit
assignment from the associated materials.

To reassign a valid unit

1 Open the Materials Status dialog box.

2 Select the Material ID.

3 On the Edit menu, click Material Locations.

The Material Location Assignment Editor dialog box
appears.

4 In the Unit Assignment list, click a unit.

If you select an invalid unit, a Record Not Found! message
appears.

5 Acknowledge the error.
6 Click Delete.
7 Click Add.
The Unit Selection dialog box appears.
8 Select a valid unit.

9 If other materials have invalid unit assignments, repeat
steps 2 through 8 for each material.

To remove a unit assignment

1 Open the Materials Status dialog box.

2 Select the Material ID.

3 On the Edit menu, click Material Locations.

The Material Location Assignment Editor dialog box
appears.

4 In the Unit Assignment list, click a unit.

If you select an invalid unit, a Record Not Found! message
appears.

5 Acknowledge the error.
6  Click Delete.
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Viewing Materials Status
You can:

o View a list of the materials that are assigned to units.

o Filter the materials ID list by specifying a portion of a
material ID.

¢ Search for a Material ID.

Viewing Assigned Units

You can view a list of all of the Unit to Material assignments.

To view assigned units
1 Open the Materials Status dialog box.
2 On the View menu, click Assigned Units.

The Assigned Units dialog box appears. All the Unit
assignments, material Type and Material ID are listed.

hit Type taterial [D
BulkTkl Ingredients I00315352 ﬂ
BulkTkz Ingredients I57842655
BulkTk3 Ingredients 1212933544
Water Ingredients Iz0000045
[~

3  Click Close.
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Viewing Available Unit Assignments

You can filter the list of available unit assignments. This
option is especially useful in helping you narrow your focus
when you have a large number of Material IDs for a given
ingredient type.

To filter the unit assignments list

1

Open the Materials Status dialog box.

2  On the View menu, click Partial List.

The View Partial Filter dialog box appears.

Yiew Partial Filter

Partial 1D |
aEk. I Canicel |

In the Partial ID box, type the first portion of the Material
ID (16 characters maximum) that you want to use as your
filter.

Click OK.

The Material ID list shows all of the Material IDs that
include the filtering criteria.

Viewing All Materials in the Database

You can view a list of all of the materials in the Materials
database.

To view all materials

1
2

Open the Materials Status dialog box.
On the View menu, click Full List.

The Material ID list shows all the Materials in the
Materials database.

InBatch User’s Guide



256 ® Chapter 6 Materials Editor

Searching for a Specific Material ID

You can search for a specific Material ID by filtering the Unit
Assignments list.

To search for a specific Material ID
1 Open the Materials Status dialog box.

2 On View menu, click Find.

The Find Material dialog box appears.

Find Material

b aterial 1D Ii

3 In the Material ID box, type the Material ID (16 characters
maximum) that you want to search for.

4  Click OK.

The Material ID list shows only the material that you
specified.

If you enter a non-existent Material ID, an error message
appears.
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Printing Reports for Materials Status

You can print one or more pre-formatted materials status
reports.
To print a materials status report
1 Open the Materials Status dialog box.
2 On the File menu, click Print.
The Print dialog box appears.

— Printer

Hame:

Properties |

Status: Ready
Type: HF Lazerlet 5
Where:  AdminArea Front of Office

Corment; [ Frint to file
— Select Reports Copies
|ngredients S I?.
|ntermediates Number of copies: 1 =
Finizhed Goods
By Products

Other ’_:-I—i‘-li‘ Fl-l—.?:li‘ ¥ Collate

K I Cancel |

3 In the Select Reports list, select items that you want. To
print several reports, press and hold the Ctrl or shift key
while selecting from the list.

4 Select other printer options as required.
5 Click OK.
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Chapter 7

Overview

Train Editor

Use the Train Editor to create lines of production, called
trains, that are assigned to scheduled batches. The InBatch
Management System schedules and runs batches. Batches
include a recipe and a train assignment. A recipe is typically
equipment independent. The train provides a list of potential
equipment to the batch engine for dynamic selection during
batch processing. If a unit is not in the assigned train, then it
is not available to be used for the scheduled batch.

A train can contain one or more units, and a unit can be a
part of multiple trains. Trains provide a way to represent
various paths through the process.

The train data is maintained in the Process Model database.
The Train Editor writes to both the configuration Process
Model database and the run-time Process Model database.
Trains can be added at any time during batch system
processing.

Train Editor
Configuration Process Run-Time Process
Model Database Model Database
(CfgModelDB) (ModelDB)

A\ \ 4

Process Model
Editor

Batch Manager
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Opening the Train Editor

You can create the trains that are available to the batch
scheduling system. A train consists of one or more units. The
batch system does not impose a limit on the number of trains
that you can create, or the number of units that you can
assign to a train. Also, a unit can belong to more than one
train.

A train consists of a name (16 characters maximum) and an
optional description (120 characters maximum). The editor
verifies all new train names to ensure uniqueness.

You can also assign attributes to further define a train.
Attributes consist of a name (16 characters maximum), a
value (16 characters maximum), and a predefined unit of
measure. Attributes can be used by Advanced Planning and
Scheduling (APS) interfaces for train scheduling.
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To open the Train Editor
4 In the Environment, double-click the TrainEdit icon.
The Train Editor dialog box appears.

:: | Train Editos

| Procesa_Cell
. |Beactorh Line

Only one instance of the Train Editor can be running.
You cannot start the Train Editor if the Process Model
Editor or Tag Linker application is running.
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Assigning Units to Trains

You can create a train at any time during the processing of
the batch system.

To create a train or add units to a train
1 Open the Train Editor dialog box.

2 In the Name box, type a train name (16 characters
maximuim).

3 In the Description box, type an optional description
(120 characters maximum).

4 Click Add.
The train is added to the Trains list.
5 Click Assign Units.
The Assign Units to Train dialog box appears.

Assign Uniks ko Train

Bulkl

Feactord
Reactorb
WMater

[

Apply | Cloze |

6 Select the appropriate units from the list.
7 Click OK or Apply.

To delete units from a train
1 Click Assign Units.

2 De-select the units to remove.
3 Click OK.
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Assigning Attributes to Trains

You can assign attributes to a train. Attributes facilitate the
scheduling of trains using an external Advanced Planning
and Scheduling (APS) system.

To add train attributes
1 Open the Train Editor dialog box.
2 Select the train.
3 In the Attributes area, click Add.
The Add Attribute dialog box appears.

Add Attribute E X|

H anne; ILinECapacitY j

Walue: IEDDDD
Walue Tvpe: @ Real  |nteger { Shing

IInit of kMeazure;

4 In the Name list, select or type an attribute name
(16 characters maximum).

In the Value box, type a value (16 characters maximum).
Select a Value Type.

7 In the Unit of Measure list, optionally click a unit of
measure.

Units of measure are assigned using the Process Model
Editor.

8 Click Add.
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Chapter 8

Recipe Editor

The batch control system coordinates the construction and
management of recipes in accordance with the guidelines
outlined in the ISA-88 Flexible Batch Specification.
Consistent with this standard, the Recipe Editor supports all
three sublevels of the recipe procedure.

The batch control system provides a recipe management
system that enables you to construct and edit master recipes.
Master recipes are not specific to a process line. You can
assign master recipes to any process line that has the classes
of process equipment defined in the recipe. A master recipe
becomes a control recipe when it is assigned to a train and it
is initialized by the InBatch Management System. A control
recipe is specific to a process line.

A master recipe may or may not be size specific. All formula
quantities for ingredients, intermediates, by-products, and
finished goods are entered as either actual quantities or as a
percent of the batch size. Quantities expressed as
percentages are scaled when the batch is scheduled and
initialized.

You can save, retrieve, and print recipes. You can also import
and export recipes. A revision history capability enables you
to enter, save, and review the change history for each recipe.

InBatch User’s Guide



266 @ Chapter 8 Recipe Editor

Recipe Components

A recipe consists of four parts. They are the Header, the
Equipment Requirements, the Formula, and the Procedure.

Recipe

4 7 v L/

Equipment

; Formula
Requirements Procedure

Header

Header Component

A recipe header identifies and documents each recipe. The
header consists of the following items:

e Recipe ID

» Recipe Name

o Recipe State

o Recipe Type

e Product ID

e Product Name

e Minimum Batch Size
Maximum Batch Size
o Default Batch Size

¢ Comment
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Equipment Requirements Component

Equipment requirements specify the process classes and
attributes required by a recipe. When you define attributes,
you must specify the minimum and maximum values for each
attribute. For example, if a recipe requires a 500 or 1000
pound reactor, the minimum and maximum values for the
Capacity attribute are 500 and 1000, respectively. When a
very specific characteristic is required, the minimum and the
maximum should be assigned the same number.

When you define trains, multiple destination units can be
available for a given transfer. There might be times when
you want to give an operator the flexibility to select a
destination unit and other times when this selection is
automatic. You can enable this feature when you define
equipment requirements for a recipe.

The Recipe Editor automatically inherits all process and
transfer phases associated with the process classes defined in
the equipment requirements. These are the only phases that
you can use to build a recipe procedure.

Process and Transfer Instances

In addition to specifying process classes, you can define
specific instances of each process class. You must define
process multiple instances when your recipe procedure uses
more than one unit of the same class. When the recipe is
processed, each process instance corresponds to an actual
unit. You can assign a specific unit to a process instance, or
you can allow the unit to be selected when the recipe runs.
When one or more process instances have specific units
assigned to them, the recipe is called an equipment
dependent recipe. The recipe always uses specific equipment
for its processing. When process instances are not assigned to
specific units, the recipe is called an equipment independent
recipe.

Normally, whenever you define process instances, you also
define all the resulting transfer instances. Defining multiple
instances enables you to simultaneously process-in or
transfer-to multiple units within the same process class. A
process instance can have a specific attribute range or it can
have a specific unit assignment. Using multiple instances
enables you to create recipes that are equipment
independent or dependent.
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Formula Component

The formula specifies the inputs (such as raw materials and
ingredients), outputs (such as intermediates, finished goods,
and by-products), and process variables for a recipe. You can
enter input and output quantities as actual values or as
percentage value. Process variable values must be actual
quantities. Default tolerances for ingredients and process
variables automatically appear. However, you can change the
default tolerances for the current recipe or disabled them.

Formula
\4 Jy v
Process
inputs Outputs Variables
\ 4 v
Ingredients Setpoints
A v v
Finished . ]
Products Intermediates By-Products

Procedure Component

The procedure defines the sequence of process actions needed
to process one batch of a recipe. You construct a procedure by
using unit procedures, operations, phases, transition logic,
branch objects, and loop objects.

Unit procedures are associated with a process instance and
are defined in the recipe. Operations provide a convenient
way of grouping the phases that are associated with the
recipe. You define operations during recipe construction. You
define phases when you create the process model.

You configure phases with parameters. A parameter is
assigned a value when you enter the recipe formula.
Parameter types are either input, output, or process
variables. When the recipe is processed by the InBatch
Management System, the values assigned to the parameters
are written to the control system.
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Transition logic enables you to redirect the processing of a
procedure based on the result of a Boolean expression. You
can construct expressions by using process class or instance
tags, transfer class or instance tags, and predefined functions
such as questions that prompt an operator. These questions
appear and must be answered by an operator when the recipe
procedure is processed.

Branch objects enable you to run simultaneous unit
procedures, operations, and phases, run one of many unit
procedures, operations or phases, and run operations
simultaneously on two or more units.

Loop objects enable you to re-run unit procedures,
operations, and phases based on an evaluated transition logic
expression.

Unit Procedures

A unit procedure is a process action consisting of one or more
operations. You define unit procedure names when you build
a recipe. You must assign a process instance to each unit
procedure that you create. All process phases associated with
the assigned process instance, and all transfer phases
associated with a transfer instance that has the assigned
process class as either its source or destination class, can be
used to define the unit procedure. Some examples of unit
procedures and associated process class instances are shown
in the following table.

Unit Procedure Name Process Instance Assighnment
Blend Blenders

Process Reactors

Process ReactorA

Sample Reactors

Sample ReactorA

Manual Addition Mix Tanks

Bulk Addition Bulk Tanks

Liquid Addition Blenders

Discharge Pack Stations
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Operations

An operation is an independent process action that identifies
one or more phases. You define an operation by assigning a
name to it. Some examples of operations are:

¢« Add and Process
e Transfer-MixTank
o Fill and Package

¢ Transfer-RevTank

Phases

A phase is an independent processing action. Automatic and
Semi-Automatic phases are run by the control system using
phase logic. Phase logic is constructed so that it is
automatically configured through phase parameters and
enabled and monitored by the batch management system
when recipes are processed.

Manual and Data phases have no phase logic and are run by
the InBatch Management System. Typically, you use a
Manual phase to instruct an operator to perform a function
such as manually adding an ingredient, or performing a test
sample. You can use a Data phase to read or write values to
the control system or an external device with operator
interaction or formal phase logic.

Some recipe procedures require an operator to acknowledge
certain conditions before a phase can be processed. A recipe
procedure can also require an operator to acknowledge the
completion of a phase. Additionally, a recipe procedure can
require the operator to enter comments before batch
processing can continue. You can configure all these
situations as part of the recipe procedure.
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Several examples of process and transfer phases are shown
in the following table.

Class Category Phase Type
Blenders Process Blend Automatic
Reactors Process Heat Automatic
Cool Automatic
Soak Automatic
Agitate Automatic
Q/A Test Manual
ManAdd Manual
EqStatus Download
Mix Tanks Process MixerOn Automatic
MixerOff Automatic
MixerTimed Automatic
ManAdd-Reactors Transfer ManualAdd Manual
Drums-Reactors Transfer DrumAdd Semi-Automatic
Bulks-Reactors Transfer BuldAdd Automatic
Reactors-Pack Transfer Pack Automatic

In addition to the types of phases previously described, you
can use two special phases at any time in a recipe procedure
to reserve ownership of specific units or connections to a
batch. These phases are named Allocate and Release. When a
unit or connection is allocated, it is owned by the batch until
it 1s released as part of the recipe procedure or the batch
finishes, or until an operator manually releases it.

All processes and transfer classes and instances defined in
the recipe equipment requirements can be allocated or
released. No parameters are associated with Allocate and

Release phases.

Parameters

You can use formula parameters to further define the
processing of a phase. You define formula parameters in the
Process Model editor.

The three types of parameters are:

o Inputs
¢ Outputs

e Process variables
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Parameters act as mailboxes for data. Input parameters
ingredient quantities based on the formula. Process variable
parameters hold process variable values. Output parameters
hold output quantities based on the formula. As a procedure
1s constructed, each element of the formula is assigned to a
parameter.
Class Category Phase Parameters Type
Blenders Process Blend Speed Process variable
Time Process variable
Reactors Process Heat Rate Process variable
Temp Process variable
Process Cool Rate Process variable
Temp Process variable
Process Soak Time Process variable
Temp Process variable
Process Agitate Time Process variable
Speed Process variable
Process Q/A Test None N/A
Process ManAdd Qty_Lbs Input
Process EqgStatus Status Process variable
Mix Tanks Process MixerOn None N/A
Process MixerOff None N/A
Process MixerTimed Time Process variable
Sample Process Q/A Test None N/A
Drums-Reactors Transfer DrumAdd Quantity Input
Bulks-Reactors Transfer BulkAdd Quantity Input
Reactors-Pack Transfer Pack Quantity Output

Transition Logic
In addition to defining process actions and the sequence of
processing, you can control (enable or inhibit) the processing
of the parts of a recipe procedure based on operator decisions
or process conditions, unit status, and batch information
through the use of transition logic.
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With transition logic, you construct a Boolean expression to
be evaluated. If the expression evaluates to True, the
processing of the recipe moves to the point below the
transition logic. If the expression evaluates to False, the
recipe processing stops and waits for the transition logic to
evaluate to True.

Construct transition logic with the expression builder using
the following items:

e Process Class and Instance Tags
o Transfer Class and Instance Tags

e Pre-defined Functions (Ask, Not, WaitSec, WaitMin,
WaitHour)

¢ Constants

The following table shows all the available transition logic
operators.

For detailed information on building expressions, see
Chapter 14, Expression Editor.

Operator Symbol
Negate }
Multiply *
Divide /
Modulus %
Add +
Subtract -
Less Than <
Greater Than >
Less Than or Equal To <=
Greater Than or Equal To >=
Equal To =
Not Equal To <>
And &
Or %
Assign =
Not Not
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Transition logic is a very powerful aid in developing a
complete batching system. It is intended to be a useful tool in
the coordination and processing of a recipe. It is not intended
to extensively replace the functionality in the control system
such as the PL.C. Where you are performing Boolean
expressions that are using tags in the system, there is
inherent latency due to communications to the control
system. Additionally, the associated processing overhead or
demand placed on InBatch is nearly the same as that of a
phase. In general, if you have in excess of 50 Boolean
expressions that are using tags in the system, you should
re-evaluate your system design and incorporate more of this
control evaluation in the control system. The greater the
number of transition objects in a system, the greater the
demand that is placed on InBatch which may result in
decreased client updates and system responsiveness.

Creating a New Recipe

Overview

Use the Recipe Editor to create all the recipes that are to be
processed in the batch control system. Recipe Editor uses the
information in the process model and Materials databases as
part of recipe procedure development. Therefore, create
recipes only after you have defined your Process Model and
Materials databases.

The procedure for creating a new recipe procedure requires
the following basic steps:

1 Start the new recipe

Enter header information.
Define equipment requirements.
Define formula inputs.

Define formula outputs.

Create a procedure.

Validate the recipe.

Save the recipe.

W 00 N o0 U1 A W N

Approve the recipe.
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Starting the New Recipe

2 Recipe Editor - CB1001
File Edit Yew Help

To start a new recipe, you must open the Recipe Editor and
register the new recipe in the file system.

To start a new recipe

2 1

Double-click the RecipeEdit icon in the Environment

Display dialog box.

The Recipe Editor dialog box appears.

&) Bld|S|R) & v

2% W5| 2o =@

e +(=ln] b %e)x]-| @E|

Bla| +[=lb] *(Be)x|o| @] a] +sln] $(=8)x]| @

Unit Procedures

x|

Operations

x|

Chicken Breading

| |

Mix Materials
Mixers

Discharge
Mixers

Endf

Adici Matetials
Mixers

e |

End

M[=] E3
Phases 5”
BulkAdd
Bulk_Mix
htanAdd
hixers
BulkAdd
Bulk_Mix
End
KiN 5]
| Approval Required

2 On the File menu, click New.
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Defining a Recipe Header

You must define the name and other identification
information for a recipe.

To define or edit a recipe header
1 From the Edit menu, select Recipe Header.
The Recipe Header dialog box appears.

Recipe Header |

Recipe 1D: l—
Recipe Mame: ||
States... | W
Tvpes... IW
Product [D: l—
I—

Product Marne:

Minimurn Batch Size:

ID
b airum Bratch Size: ID
ID

Default Batch Size:

Commets:

-
4 bk

Chanaes I Cloze

|

2 In the Recipe Name box, type a name for the recipe
(16 characters maximum).

3 You can change the recipe state and type if you don’t
want to accept the default.

If you need to add a recipe state, see Defining a Recipe
State on page 277.

If you want to assign a different recipe state, see
Assigning a Recipe State on page 278.

If you need to add a recipe type, see Defining a Recipe
Type on page 279.

If you need to assign a different recipe type, see
Assigning a Recipe Type on page 280.

4 In the Product ID box, type a product identifier
(16 characters maximum).

5 In the Product Name box, type a name for the product.
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9
10

Add any optional comments.
Click Change.

Defining a Recipe State
You must define recipe states on a a global basis throughout
the entire recipe management system. Examples of recipe

states are Experimental, Test, Production (the default), and
Archive.

To define a new recipe state

1

Open the Recipe Editor dialog box.

2 On the Edit menu, click Recipe States.

3
4

The Edit Recipe States dialog box appears.

In the Minimum Batch Size box, type the minimum batch
size of the recipe.

In the Maximum Batch Size box, type the maximum batch
size of the recipe.

In the Default Batch Size box, type the default batch size
of the recipe.

Edit Recipe States
States Defaulk Schedule Read Only
Archived Mo Tes ﬂ
Experimental Fes Mo
In Work Mo Mo

Production Yes Yes Mo

Mame: ITESt-

Dezcription:

[ Defaut [ Schedule [ Bead Only

Change | Delete | Cancel |

In the Name box, type a name for the State.

In the Description box, optionally type text describing the
State.
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5 Select the Default, Schedule and Read Only check boxes as
required.
You can select any of the available states as the default.
Assigning a default state to a recipe is optional and does
not prevent validation or approval of a recipe. However,
after a state is set as the default, it is automatically
assigned to all new recipes. Enabling the Schedule check
box allows the recipe to be scheduled for processing by
the batch system. Enabling the Read Only check box
prevents you from saving the recipe during editing.

6 Click Add.

Assigning a Recipe State
You can assign different states to a recipe, depending on its
current usage.

To assign a recipe state
1 On the Recipe Header dialog box, click the States button.
The Assign Recipe States dialog box appears.

Assign Recipe States ll
States Default  Schedule FRead Only
Archived Hao Tes ;I
Experimental Yes Ha

In Work Hao Hao
Production b b

M ame: IProduction

Description:

¥ Default ¥ Schedule I FBead Only

0K | Apply | Cancel I

2 Select a State from the list.

For information about defining Recipe States, see
Defining a Recipe State on page 277.

Click OK.
4 The State appears in the Recipe Editor dialog box.
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Defining a Recipe Type

You must define recipe types on a global basis throughout the
entire recipe management system. Recipe types are available
for every recipe created.

To add a new recipe type

On the Recipe Editor dialog box, from the Edit menu,
select Recipe Types.

The Edit Recipe Types dialog box appears.
E

Types Drefault

CIP = Mame: ISkin Cream

Production

Description:

v Default

|

LChange | Delete | Cancel |

In the Name box, type a name for the recipe type

(16 characters maximum).

In the Description box, optionally type text that describes
the recipe type.

If you want to set the new Type as the default, select the
Default check box.

Assigning a default type to a recipe is optional and does
not prevent validation or approval of the recipe. However,
after a type is set as the default, it is automatically
assigned to all new recipes.

Click Add.
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Assigning a Recipe Type

You can assign a recipe type other than the default.

To assign a recipe type
On the Recipe Header dialog box, click Types.
The Assign Recipe Types dialog box appears.

Assign Recipe Types

Types Drefault

Production

CIP | Mame: ISkin Cream
Tes

E:‘.‘-kin Cream

Description:

¥ | Drefault

=l
QK I Apply | Clear | Cancel I

2 Select a Type from the list.

For information about defining Recipe Types, see

Defining a Recipe Type on page 279.
Click OK.

The State appears in the Recipe Editor dialog box.
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Saving a Recipe
You can save changes to an open recipe. You should save a
new recipe after you create the recipe header.

To save a recipe
1 From the File menu, select Save.

The Save Recipe dialog box appears.

Save Recipe x| I

Wersion; Il

Date: IFri dct 24, 1997

Recipe [0 IRecipelza

Author: IRecipe Builder

Comments:
Fecipe Comments ;l

-
4 F

Save I Cancel

2 If this is the first time that you are saving a recipe, type a
unique identifier in the Recipe ID box (16 characters
maximum).

If you enter a Recipe ID that is not unique, a warning
message prompts you to overwrite the current version.

3 In the Author box, type the name of the recipe author
(30 characters maximum).

All subsequent changes to a recipe require you to enter
an Author.

Note There are occasions when either the Recipe ID or the
Author is automatically supplied. The Recipe ID is supplied when
the current recipe has already been assigned an ID. You can
change this information at any time. The Author is supplied when
the batch security system is enabled and the Recipe Editor author
function has been assigned to require security clearance. In this
case, a security clearance is required whenever you click Save.

4 Optionally type comments that describe any details or
changes that you want to document.

5 Click Save.

Tip You can copy a recipe by saving it with a unique Recipe ID.
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Assigning Equipment to a Recipe

You must define recipe equipment requirements before you
can construct a recipe procedure.

To open the Equipment Requirements Editor

¢ From the Edit menu, select Equipment Requirements.

The Equipment Requirements Editor dialog box appears.
All previously assigned Process Classes are listed.

Equipment Requirements Editor I
r— Process Classes
Description:
FillTks Group of all tanks that hold a bulk raw
MixTanks material.
Reactors
RecwTks
[ -]
Add Processes. . I Delete
— Comment:
=l
>
i »
Change |
Process Instances. . | Transfer Instances... Close |

Task Overview
Assigning equipment requirements to a recipe consists of the
following tasks:

Assign process classes (Required).

Assign process instances (Optional, but at least one
process instance is generally required for a recipe). This
task also includes assigning unit selection modes
(Required).

Assign transfer instances (Optional).
Assign units (Required for equipment dependent recipes).

Assign available attributes (Optional).
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Equipment Independent and Equipment Dependent
Recipes

The Recipe Editor enables you to define both equipment
independent or equipment dependent recipes. An equipment
independent recipe does not have units assigned to its
process instances. An equipment dependent recipe is
associated with specific units assigned to one or more process
instances.

Assigning Process Classes
You must select at least one process class from the process
model and assign it to the recipe procedure.

The phases that are available in the recipe procedure
correspond to the process phases of the selected classes. They
also correspond to the transfer phases for the transfer classes
in which the source and destination classes are included in
the equipment requirements.

Note You can delete process class assighments with the
Equipment Requirements Editor. Deleting a process class removes
all the process and transfer instances that are associated with the
deleted class. You must manually delete from the recipe
procedure all phases previously assigned to instances associated
with the deleted process class. Until you delete these phases, the
recipe is invalid.
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To assign process classes
1 Open the Recipe Editor.
2 On the Edit menu, click Equipment Requirements.

The Equipment Requirements Editor appears.

Equipment Requirements Editor 5[

r Frocess Clazse
] D ezcription:
[~
Add Processes. . I [elete
r— Comments
[—
-
4 k
Change |
Brocess [nstances... | Transter|nstances... Cloge |

3 Click Add Processes.

The Process Classes dialog box appears. All the process
classes in your process model are listed.

Processz Claszes |

BulkTks=s

=
F, I Apply Cloze |

4 Select one or more process classes for your recipe and
click OK.
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Assigning Process Instances

A recipe procedure is associated with instances within a
process class. For example, the process class Reactors might
have two process instances: ReactorA and ReactorB.
ReactorA and ReactorB are still class based, but you can
independently reference them in the recipe.

You must define multiple process instances when more than
one unit from a process class is needed to produce the
product defined in the recipe. By default, one process
instance is created for each process class. The process
instance name defaults to the process class name.

If you require multiple units from the same process class, you
must define the appropriate number of process instances.
Likewise, you must define the appropriate transfer instances
so that a differentiation exists between the resulting transfer
instances.

Important Adding process instances is not necessary if you need
only one unit from within the same process class.

Example of Using Process and Transfer Instances

Example 1 shows the necessary equipment requirements for
a recipe that uses one process instance per class. Example 2
shows the equipment requirements for a recipe that uses two
reactor and hold tank process instances. In Example 1, all
process and transfer instances automatically default to the
class name. In Example 2, four process class instances are
defined and four transfer instances must be defined.

Reactor (Reactor) Reactor (Reactor A) Reactor (Reactor B)

Rx_HT(Rx_HT) Rx_HT(RxA_HTA) Rx_HT(RxB_HTB)
Transfer
Instances
[ ]HoldTk(HoldTk) HoldTk(Hold TkA) HoldTk(HoldTkB)
HT _FT(HT_FT
FTHT_FT) HT_FT(HTA_FT) HT_FT(HTB_FT)
FinTk(FinTk) FinTK(FinTk)
Example 1 Example 2
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Use the Process Class Instance Editor to define the specific
process instances necessary for recipe construction. Instance
names must be unique. The editor verifies the name to
ensure validity and uniqueness.You use the instance names
when you assign phases to an operation during recipe
procedure development.

Important Deleting a process instance also removes all transfer
instances that were defined using the deleted process instance. If
you delete all of the instances for a process class, no instances
are available for assigning operations in the Procedure Editor. You
can define new instances, or you can delete the process class and
reassign it using the Equipment Requirements Editor to return the
default instance name. All of the phases that were assigned to a
deleted process instance must be manually deleted from the
recipe procedure. The recipe becomes invalid until the phases are
removed.

If your recipe procedure requires multiple process instance
names, you should first change the name of the default
instance, and then add the required instances. Remember
that if you delete default process instances, the default
transfer instances are deleted as well. Also, if you retain the
default instance and name, and do not use it in the
procedure, the InBatch Management System requires an
extra unit in the train to initialize the recipe.

Note Multiple process instances are not required unless you have
a batch processing requirement for the simultaneous allocation of
more than one unit from the same process class.
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To assign process instances

1

On the Equipment Requirements Editor, click Process
Instances.

The Process Class Instances Editor dialog box appears.

Process Class Instance Editor 1]
Process Instance Assigned Unit

Mame: IReactors
Selection Mode: Igutgmatic A l

||

Add LChange I Delete | A§signUnit...| Clear Unit |

= Aittribute:

Min:ID.D

MaterialType

SeparationType Mag:lﬂ_ i)

[
Change |
Cloge |

In the Name box, type an appropriate process instance
name.

¢ You can accept the default instance name, which is
the same as the selected process class name. If you
need only one unit from the class for the recipe, you
can use the default name.

o If more than one unit is required from the process
class, you must define multiple instance names.

Select a Selection Mode from the list.

Selection Mode defines how a single unit is to be selected
during batch processing when multiple units within the
process class are available in the associated train.

Selection Mode has two settings; Automatic (the default)
and Manual. Automatic mode requires the InBatch
Management System to select the specific unit. Manual
mode requires an operator to manually select the specific
unit from a list of available units.

Note If a specific unit has been assigned to a process instance,
you cannot set the selection mode. In this case, the InBatch
Management System allocates the assigned unit when the recipe
runs.

4 Optionally select Attributes for the process instance from

the list as appropriate. For details, see Selecting Process
Class Instance Attributes on page 289.

5 Click Add.
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Assigning Units to Process Class Instances

If you are developing an equipment dependent recipe, you
must assign units to a process class. You can assign a specific
unit to each process instance.

Note If you remove an assigned unit from a process instance, it is
also removed from the selected instance. If an instance has no
unit assignments, all the units in the selected process class that
are part of the train assigned to the batch, are available for
allocation when the batch is processed.

To assign a unit to a process instance
This procedure assumes that you have already created a
process instance name.

1 On the Process Class Instances Editor, click Assign Unit.

The Units dialog box appears. All the units assigned to
the selected process class in the process model are listed.

Units |
7 i
ReactorB

[~
k. I Apply Cloze |

2 Select a Unit from the list and click OK.

The unit that you select is assigned to the instance. The
unit name appears in the Process Class Instance Editor
dialog box to the right of the process instance name.
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Selecting Process Class Instance Attributes

On the Process Class Instance Editor dialog box, use the
Attributes list and Min and Max text boxes to provide
additional equipment requirements for a recipe.

Note Using Attributes is optional.

The InBatch Management System uses attributes to allocate
units in the train assigned to a batch only if the unit
attribute values satisfy the corresponding recipe attribute
requirements. You define attributes for the process class in
the Process Model Editor.

For more information on Process Class Attributes, see
Chapter 3, Process Modeling.

The assigned attributes are valid only for the selected
process instance and the recipe that you are creating. The
attribute range consists of a minimum value (Min) and a
maximum value (Max). If you do not define a range, the
attribute is ignored by the InBatch Management System. If a
recipe requires a unit with an attribute range, you must
enter the minimum and maximum attribute values needed
for the recipe. If the attribute must be a specific value, the
minimum and maximum values must be the same. Several
examples of attribute range definitions are shown in the
following table. Included with each definition is the action
that the InBatch Management system takes.

Minimum Value

Maximum Value Batch Management Action

0

0

Attribute ignored by the InBatch Management
System.

10

100

Only units in the process class that have an
attribute value greater than or equal to 10 and
less than or equal to 100 can be used by the
InBatch Management System.

50

50

Only units in the process class that have an
attribute value of 50 can be used by the InBatch
Management System.

Note If you have assigned a specific unit to a process instance,
you cannot define an attribute range. The InBatch Management
System is required to allocate the assigned unit when the recipe is
processed as part of a batch.
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Example Equipment Requirements

The following example demonstrates how you can configure
the equipment requirements for a recipe and how the
requirements are used by the InBatch Management System
during the processing of a batch.

For this example, suppose that a transfer phase is to be
conducted from a bulk tank to a reactor, as shown in the
following diagram. Also, assume that the train assigned to
the batch includes the three units shown, and the bulk can be
transferred to both reactors simultaneously.

l

Second Reactor
2000 Ibs

First Reactor
500 Ibs

The following instance of the Process Class Instance Editor
represents one possible configuration for this example.

Process Class Instance Editor

Process Instance Azgigned Unit

I arne: IReactors
Selection Mode: Ijmmmat;ic 'I

|

Add LChange | Delete | .-’-‘«gsignUnit...l Clear Unit |

—Attributes

Min:IU-U

Material Type

SeparationType Ma:-;;ll:l_l:l

[ -]
Change |
Cloze |
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In the example, the InBatch Management System must
allocate a reactor as the destination unit to process the bulk
addition. The unit selection mode and the capacity attribute
range defined in the recipe are evaluated by the InBatch
Management System and compared with the unit attribute
values defined in the process model editor. The following
table shows variety of scenarios and the result of the InBatch
Management System for the previous example.

Minimum  Maximum
Process Unit Capacity  Capacity
Instances Assigned Selection Attribute Attribute Resultant Unit
Defined Units Mode Value Value Selected

Reactors None Automatic 0 0 Reactor A or
Reactor B

Reactors None Automatic 0 2000 Reactor A or
Reactor B

Reactors None Automatic 0 1000 Reactor A

Reactors None Automatic 2001 3000 Batch cannot
be initialized
because train
does not
contain an
acceptable
unit.

Reactors None Manual 0 0 User selects
Reactor A or
Reactor B

Reactors None Manual 0 2000 User selects
Reactor A or
Reactor B

Reactors None Manual 0 1000 Reactor A 1s
automatically
selected
because it 1s
the only
reactor
satisfying the
attribute
range.

Reactors ReactorA N/A N/A N/A Reactor A

Reactors ReactorB N/A N/A N/A Reactor B
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Process
Instances
Defined

Assigned
Units

Unit
Selection
Mode

Minimum  Maximum
Capacity  Capacity
Attribute Attribute
Value Value

Resultant Unit
Selected

First_Reactor

None

Automatic

0 2000

Reactor A or
Reactor B

First_Reactor

None

Manual

0 2000

Reactor A or
Reactor B

First_Reactor
Second_Reactor

None
None

Manual
Manual

e}

2000
0 2000

Reactor A or
Reactor B
selected for
the
First_Reactor
instance. The
other reactor
would be
selected for
the
Second_React
or instance.

First_Reactor
Second_Reactor

None
None

Manual
Manual

0 2000
0 2000

The user must
manually
select Reactor
Aor

Reactor B for
the
First_Reactor
instance. The
other reactor
would be
automatically
selected for
the
Second_React
or instance.

First_Reactor
Second_Reactor

ReactorA N/A

None

Automatic

N/A N/A
0 2000

Reactor A is
allocated for
the
First_Reactor
instance.
Reactor B is
allocated for
the
Second_React
or instance.
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Minimum  Maximum
Process Unit Capacity  Capacity
Instances Assigned Selection Attribute Attribute Resultant Unit
Defined Units Mode Value Value Selected
First_Reactor ReactorA N/A N/A N/A Reactor A is
Second_Reactor ReactorB N/A N/A N/A allocated for
the
First_Reactor
instance.

Reactor B is
allocated for
the
Second_React
or instance.

Assigning Transfer Instances

You can assign the specific transfer instances necessary for
recipe construction. Instance names must be unique. The
editor verifies the name to ensure validity and uniqueness.

Use the names defined for the instances while you are
building a recipe and are assigning phases to an operation.

Multiple transfer instances are not required unless more
than one process instance has been defined for a process class
or if multiple connections require simultaneous allocation
from the same transfer class during batch processing.

Note If you are creating multiple transfer instances from process
classes that contain multiple process instances, it is possible for a
transfer instance to be defined for which a connection does not
exist in the process model. Therefore, you must be sure that the
physical process model contains a connection that is represented
by the defined transfer instances.

The default transfer instance name is the same as the name
of the transfer class. The source and destination instances
associated with the default transfer instance correspond to
the first process instances defined for the source and
destination process classes. If you have defined multiple
process instances for a process class, you must define
multiple transfer instances so that the recipe builder can
differentiate the transfer phases into and out of each process
instance.

If your recipe procedure requires multiple transfer instance
names, you should first change the name of the default
instance, and then add the required instances.
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If multiple transfer instance names are required, change the
name of the default instance first, then add any other
required instances.

Note If you delete a transfer class instance, you must manually
delete the phases that were previously assigned. The recipe
becomes invalid until the phases are removed.

To assign transfer instances
1 Open the Equipment Requirements Editor.
2 Click Transfer Instances.

The Transfer Class Instance Editor dialog box appears. All
available transfer classes along with their source and
destination classes defined in the process model are
listed.

Transzfer Class Instance Editor E2

Tranzfer Class

Source Class

Destination Clazs

BulksRxs BulkTks Reactors
Condense Feactors MixTanks
Mix_Recow MixTanks RecvTks
RecwFill PecwTks FillTks=
RxsMixTk Reactors MixTanks
Jeparate Reactors HixTanks

S Irarsren |

Transfer Instance

EulksPxs=

Source Instance
BulkTks

Destination nstance

Feactors

I are: IBulkSRxS
Source Instance... | IBulk'I'ks
Desgtination [nstance... | IReactnrs

Add

Change |

Delete |

Cloze |

3  Select a transfer class item from the list.
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4  Click Source Instance.

The Source Instances dialog box opens.

Source Instances E |

[

k., I Apply Cloze |

5 Select the source instance from the list and click OK.
6 Click Destination Instance.

The Destination Instance dialog box appears.

Destination Instances |

Jecond_Feactor

[~
] 4 I Apply Cloze |

7 Select the required destination instance from the list and
click OK.
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Example Transfer Instance Selection

The following dialog box shows how you can use two transfer
instances for the bulk-to-reactor addition example shown
earlier in this section. After definition, the instances are
available within the recipe procedure, which allowing the
recipe builder to select the appropriate transfer phase
depending on the process instance operation being defined.

Tranzfer Clazz Instance Editor E

Transfer Class Source Class Destination Class
BulksFxs EulkTks Reactors
Condense Reactors MixTanks
Mix_Recw MixTanks RecvTks
RecwFill PecwTks FillTks=
PxsMixTk Feactors MixTanks
Separate Reactors MixTanks

SUne Emser |

Tranzfer Instance Source Instance Destination [nstance

Eulks lstReactor BulkTks First Feactor
Bulks_ZndHeactor BulkTks decond_Reactor

Marme: IBulks_lstReactor
Source [nztance... | IBul}:Tks
Destination [nstance... | IFirst_Reactor

Add Change | LDelete |

Cloze |
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Defining Formulas

You can define the inputs, outputs, and process variables
that are used in the recipe procedure. You define these
parameters using the Formula Inputs Editor dialog box, the
Formula Outputs Editor dialog box, and the Process Variables
dialog box.

Process Overview

You must define a formula to the Materials database before
you develop the recipe. You must select inputs and outputs
for a recipe before they can be used in the procedure. After
being defined, the inputs and outputs are available for
assignment in phases that have input or output parameters
defined. You can make value assignments for each material
from the respective dialog box or locally at each phase.

The Process Variables dialog box shows all the process
variable type parameters that are used in phases in the
recipe procedure. You must edit phases with process variable
parameters in the procedure editor before the phases can
appear in the Process Variables dialog box. You can make
value assignments for each process variable while you
construct the recipe procedure or from the Process Variables
dialog box after you construct the procedure.

Defining Formula Inputs

Formula inputs are the materials that are to be used as raw
materials in the recipe procedure. All phases that have an
input parameter defined must have an input material
assigned.

You can add the same material to the recipe with as many
configurations as you require. Inputs that you define and add
do not necessarily need to be used in the recipe procedure.

Note You can assign the single instance of a material to the input
parameter of more than one phase, and you can assign unique
quantity values to each parameter. However, one material may
not be used as both a percent value and an actual value within
different phases in a recipe. If this is desired, you must add the
material twice to the Formula Inputs Editor Inputs list.
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To add formula inputs
1 Open the Recipe Editor.
2 On the Edit menu, click Formula Inputs.

The Formula Inputs Editor dialog box appears.

x|
Matessal ID [ Material Hama [ Value [ Assigred [ Tepe [-
P EO2222 Sall IMP Fine Flake 20000 [ak¢ Percent
2028541 Eggs Whols Powder 30000 oo Percent o
130000045 ! ke 42000 ao Paicari
IS7EA 2658 Vinsna 10000 0o Peicen :l
Type: i]nlnunem; Brix 2,34 -]
Frucrafe SUaE Chalaclanistcs.
Dascaphion: _I

R add Matanisis From List
A Inputs: I Ehange Inpul I Deelete Ingut ]
Maternial Setfing: Imputs Summany
e (15, 00D Tolwarce: |cepsral ‘.i Urnt of Measme  Type Tatal Azsigned
| LE3 Percent 100.00 L15.000 d
Typ= PeEcent 'I High Desviatiore | 5. 0000
¥ Toial Lows Dirvigtins |5 0000
K

Change Link ol Measure: |LES

Arzignmeants
Lind Fracedu=s Dperaton Fhase= Limbed Vb Twoe

Eulk Adds Markdd

Walue: |15.000
= Charngs

Close

3 Click Add Inputs.

The Materials dialog box appears. All the materials in the
Materials database of the selected Type, are listed. The
material types include Ingredients, Intermediates,
Finished Goods, By-Products, and Other.

M aterials E I

Type: Ingredients

bd aterial 10 b aterial Manne

I00315352 Fructoze -

I0160Z222 Falt IMP Fine Flake

I15323778 Maltrin

IzZ0000034 Egg Yolk 3olids

IZ0142955 Durkex

I202865871 Eggs Whole Powder

T21293344 Propyvlene Glycol

I21293456 Pepper

121325115 Flour

130000045 Water =]
ok I Apply Cloze
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5
6

Click the Type arrow and select the applicable material
type.
Select the required materials from the list.

Click OK.

To edit input materials

1

On the Formula Inputs Editor dialog box, click Change
Inputs.

The Materials dialog box appears.

Materials I

taterial 1D I aterial M ame

I00315352 Fructose -

TOl6OZ222 Salt IMP Fine Flake

I15329778 Maltrin

T20000034 Egyg Yolk Solids

120142955 Durkex

I20286871 Eggs Whole Powder

121293344 Propylene Glycol

T21283456 Pepper

121329115 Flour

130000045 Water =l
ak. I Apply | Cloze |

Click the Type arrow, and select the applicable material
type.

Select the required material from the list.

Click OK.

The new material retains the values and phase
assignment that were assigned to previous input.

To add or change input materials - alternate method

If Materials database grows very large, you might notice an

increasing delay when you open the Materials dialog box. To

avoid the this delay, you can use an alternate method to add
or change input materials.

1

On the Formula Inputs Editor dialog box, clear the Add
Materials From List check box.

When you click Add Inputs or Change Input the Material
dialog box dialog box appears.

Matenal

k atenal (D I
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3 In the Material ID box, type the required material ID and
click OK or Apply as appropriate.

If the material is located in the Materials database, the
material is added to the list in the Formula Inputs Editor
dialog box. If the material does not exist in the Materials
database, an error message appears.

To edit input material settings
Perform these steps in the Material Settings area of the
Formula Inputs Editor dialog box.

Matenal Settings

b |J!~.|m|.' T obemarcs |-}ene:|:ul -i
Type |'|'r“_-'-'.r~:-'|r. 3 High Deviation |-'.=,:ZIIIIIIIIII

he Towl Low Deviatiore |5. 0000

Change Link cl Msasies |LES

1 Type a quantity in the Value box.

For each material assigned as a recipe formula input, you
can define a Value that represents the material quantity.
You can designate this value either as a percentage of the
total batch size or as an actual value.

2 Click the Type arrow and select Percent or Actual as
required for the entered value.

3 Select the Total check box if you want the value to be
included as part of the inputs total in the Inputs Summary
list.

The sum of all of the values assigned to inputs that have
the Total check box selected appears in the Inputs
Summary pane.

This totaling feature functions only for inputs that have
values of the same type. If there is a mix of input
materials with actual values and percent values that
have the Total check box selected, the Value appears as
N/A.

The Recipe Editor does not require that the total of
inputs be equal to exactly 100%. An example of this is a
recipe that varies in batch size from 100 to 5000 pounds.
When the batch size is below 500 pounds, a specific group
of inputs (ingredients) are assembled in advance as a
premix and then added to the batch as an intermediate.
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When the size is equal to or above 500 pounds, all inputs
are added individually. If the total intermediate is 25% of
the batch and is included in the total, the total is 125%. If
the Total check box is disabled for the intermediate, the
total is 100%. In this example, the procedure includes
parallel operations or phases for adding the inputs in
question, with only the appropriate operations or phases
being processed. Transition logic that evaluates the batch
size 1s used to determine which operations or phases to
run.

4 Click the Tolerance arrow and select General, Recipe, or
None as required.

General (default) tolerances are defined for each input as
part of their entry into the Materials database. These
tolerances appear in the high and low deviation fields as
percentages. The tolerances can be also be assigned as
Recipe specific. If you do not want to assign a tolerance,
use the None option. You can change input material
tolerances using the Formula Inputs Editor dialog box or by
directly editing the phase in the recipe procedure.

5 If you specified Recipe as the Tolerance, enter a High
Deviation and Low Deviation.

6 In the Unit of Measure text box, enter an appropriate term
such as Kgs, Liters, or Gallons (16 characters maximum).

7 Click Change.
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Defining Formula Outputs

You must define an output material for all phases that have
output parameter definitions. You can assign a single
instance of a material to the output parameter of more than
one phase, and you can assign unique quantity values to each
parameter. However, you cannot use the same material as
both a percent value and an actual value within different
phases of a recipe. If this is required, you must add the

material twice.

To define formula outputs
1 On the Recipe Editor dialog box, from the Edit menu,
select Formula Outputs.

The Formula Outputs Editor dialog box appears.

Formula Dutputs Editar

[ Mtetial Mama [ Vahe | [ Tipa |

Tyoe: jm: aned Good =]

Chicken Breading Chalactaistos

Di=senplion: #
B dddd b eniads From List

| [Lewoupes, | crangeoupn. | peeweoups |

1~ Maferial Settings: = Dhdpeits Summan

| Walys: |98, 000 Urst of Measue  Type Tatal Armgned
LES Percent 3a.000 0.1 =]
TJP! Feecent 'I

¥ Total
i
| Change Lnk ol Mesrre  |LBS
Aznignmeanis
Lint Pracedu= Operaton FPhae Labsd Vahiz Tyvpe
=

Chaze
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2 Click Add Outputs.

The Materials dialog box appears. All the materials in the
Materials database of the selected Type, are listed.

M aterials E I

WERFini shed Goods

bd aterial 10 b aterial Manne

Rz245638215 Pork Breading ;I
R54268972 Chicken Breading

RE0592147 Beef Breading

ok I Apply | Cloze |

3 Click the Type arrow, and select the applicable material
type from the list.

Materials of the specified type appear in a list.
4  Select the required material from the list.
5 Click OK.

To change output materials

1 On the Formula Editors dialog box, click the Change Output
button.

The Materials dialog box appears. All the materials in the
Materials database of the selected Type, are listed.

M aterials E I

I aterial 1D tdaterial Hame

RZ4568215 Pork Breading ;I
R54268972 Chicken Breading

R36552147 Beef Breading

ak. I Apply | Cloze |

2 Click the Type arrow, and select the applicable material
type.
Materials of the specified type appear in a list.
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Select the required material from the list.
Click OK.

The new material retains the values and phase
assignment that were assigned to previous input.

To add or change output materials - alternate method

If the Materials database grows very large, you might notice
an increasing delay when you open the Materials dialog box.
To avoid the this problem, you can use an alternate method
to add or change input materials.

1

Clear the Add Materials From List check box in the Formula
Inputs Editor dialog box.

When you click Add Outputs or Change Output, the
Material dialog box appears.

b atenial [0 I
k. I Apply | Cloze |

In the Material ID box, enter the required Material ID and
click OK or Apply.

If the material is located in the Materials database, the
material is added to the list in the Formula Inputs Editor
dialog box. If the material does not exist in the Materials
database, an error message appears.

To edit output material settings

1

On the Formula Outputs Editor dialog box, in the Material
Settings pane, enter a quantity in the Value box.

For each material assigned as a recipe formula output,
you can define a Value that represents the material
quantity. You can designate this value as either a
percentage of the total batch size or as an actual value.

Click the Type arrow and select Percent or Actual as
required for the entered value.
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3 Enable the Total check box if you want the value to be
included as part of the inputs total in the Inputs Summary
list.

The sum of all of the values assigned to outputs that have
the Total check box selected appears in the Outputs
Summary pane. The totaling function works only on
outputs that have values of the same type. If there is a
mix of output materials with actual values and percent
values that have the Total check box selected, the Value
appears as N/A.

The Recipe Editor does not require the outputs to total
exactly 100%.

4 In the Unit of Measure box, type an appropriate term,
such as Kgs, Liters, or Gallons (16 characters maximum).

5 Click Change.

Defining Process Variables

Formula process variables correspond to all the process
variable formula parameters defined for the phases used in
the construction of the recipe.

When you construct a procedure, you can use the same phase
more than once. If you use the same phase more than once,
the associated process variable parameters are used as many
times as the phase is used. Because of this usage, the
parameter names are listed in the Process Variables dialog
box more than once. To prevent confusion when viewing the
list, you can change the process variable names so that they
are more descriptive. Changing variable names so that they
are more descriptive affects only the specific instance of the
parameter in the recipe Also, as you build the procedure, you
can change the names.
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To define process variables
1 Open the Recipe Editor.

2 On the Edit menu, click Process Variables.

Note Do not change the Tolerances for Discrete, String, and
Enumeration type process variable formula parameters.

The Process Variables dialog box appears.

The list shows all the process variables used in the
phases of the recipe procedure. The list is empty until you
use phases that contain process variable parameters in
the recipe procedure. After recipe procedure creation, you
can change the process variable parameter in the Process
Variables dialog box or directly in the specific phase.

For each process variable that appears in the list, the
phase Type, Name, Value, Tolerances, and Description are
shown. This information is derived from the Process

Model database.
xl
Clows Insbmew Urd P L Phaus Lalmd Haes Urst ' Hoawus s
RAeacion Aeacio Sulk Adde oF B MObE HBugomahz
RAmacios RAsacior Bl Adds diglain k] Sipeed 20000
Aeacios Aeacto Bl Aoy Heai 2 SuperH ol o
§ 1

Riacion FAawcion Sk A CIF

Type |Frocess Tokwances |Genesal - eMpErACULE SECPOLNC 1E degress
Descrphory  [CenCigrads,
Hare [Tesp Figh Diiaiers. L. 0010
Nakum |80.000 Lot Dharinaior |1, 0DN0
[(Eoe ] o |

Select a process variable from the list.

4 In the Name box, type an appropriate name
(16 characters maximum).

5 In the Value text box, type an appropriate value.

Note The Value must be within the range of the High and Low
Limit values defined for the parameter in the Process Model
database.

6 Select an item from the Tolerances list.

7 In the High Deviation and Low Deviation boxes, type
values that are consistent with the tolerance that you
selected.

8 Click Change.
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Using the Unit Procedures Library

Unit Procedure Name (16 characters maximum) and optional
comments of unlimited length. The Unit Procedure Library is
recipe independent, and there is no limit to the number of
unit procedures that you can store.

To edit the Unit Procedures Library
1 Open the Recipe Editor dialog box.

2 On the Edit menu, click Unit Procedures Library.

The Unit Procedure Library dialog box appears. All the
unit procedures that have been previously saved appear

in the list.

Unit Procedure | Process Class | Process Instance | Date |
Add and Process REACTORS FIRST_REACTOR Wied Apr 05, 2000 11:08 P
Add and Process REACTORS SECOMD_REACTOR Wwied Apr 05, 2000 11:08 P
Add and Process REACTORS SECOMD_REACTOR Wied Apr 05, 2000 11:08 P
Fill and Package FILL_TAMES FILL_TAMES YWwied Apr 05, 2000 11:08 Phd
Transfer-MixT ank Ml=_TAMES SECOMD_MIx_TAME Wied Apr 05, 2000 11:08 P
Tranzfer-MisT ank Ml TAMES SECOMD Ml TAME YWwied Apr 05, 2000 11:08 P
Tranzfer-RecT ank RECY_TAMES RECEMING_TAMKS wied Apr 05, 2000 11:08 Phd

Unit Frocedure Mame: |&4dd and Process

Comments:

Change Delete |

3 In the Unit Procedure Name box, type an appropriate
name.

4 In the Comments box, type a description for the unit
procedure (optional).

5 Click Change and then Close.
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Editing the Operations Library

You can create and initially save recipe operations during
recipe construction.

For more information on saving operations, see Building a
Recipe Procedure on page 322.

Operation Name (16 characters maximum) and optional
comments of unlimited length. The Operation Library is
recipe independent. You can store an unlimited number of
operations.

To edit the Operations Library
1 Open the Recipe Editor dialog box.

2 On the Edit menu, click Operations Library.

The Operations Library dialog box appears. All the
operations that have been previously saved appear in the

list.
Operations Library B3
Operation Process Class Process Instance
= 3 Hinl
Add & Process Reactors Second_Reactor 1997 02036 Pk
Fill and Package FillTks FillTks Fri0ct 24,1337 0236 Pk
Transfer-Mix Tk binT anles Firzt_Mix_Tank FriOct 24, 1997 02036 Pk
Tranzfer-Mis Tk i T anks Second Mix_Tank FriOct 24, 1397 0236 P
Transfer-Rec Tk RecwTks RecwTks FriOct 24, 1997 02036 Pk

Operation Mame: [&dd &« Process

Comments:

Jerquence of Phases for adding materials ;I
and processing in a reactor.

-
1 F

Change I Delete | Cloze |

In the Operation Name box, type an appropriate name.

4 In the Comments box, type a description for the operation
(optional).

5 Click Change and then Close.
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Validating a Recipe

You can validate the current recipe. The validation process
verifies the following elements:

The Process Model database information used in the
recipe exists. This information includes process classes,
phases, parameters, and tags.

The Material database information used in the recipe
exists.

The minimum, maximum, and default batch sizes defined
in the recipe header are appropriate. (Minimum <=
Default <= Maximum).

All the formula parameters defined in the recipe
procedure are linked to the appropriate information.

All transition logic, including loop logic, is valid.

Notes:

The validation process verifies only user-configured
information. Because of the flexibility provided in
constructing recipe procedures, it is impossible to verify a
recipe design. This verification is the your responsibility.

The validation does not check the document path
specified for a document that is to be viewed as part of
the phase processing.

The validation process does not verify the existence of
reports on the History Server. This verification is your
responsibility.

To validate a recipe
4 On the File menu, click Validate.

If the validation is successful, Recipe is Valid is shown in
the Validate dialog box. If validation errors exist, the
associated tags appear along with a validation error
message.
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Approving a Recipe
You can approve any recipe in the database for production or
for testing.

To approve a recipe

1

From the File menu, select Approvals.
The Approvals dialog box appears.

— Recipe Yerzion

Wersion: |2

Diate/Time: ITue 03/13/2001 02:26:438 PM

Authar: IJoe Sixpack (Operator)

—Appraval

Lpproval 2. | ISoupy Sales [(Supervisor) 03/13/2001 02:29:26 PH
Approval 3. ||R0d.ma§,Y Dangerfield (RsD) 03/13/2001 02:30:10 PH
Approval ... | IQuincY Adams (4] 037/13/2001 02:30:22 PH

Approval .. IIHa.n.ny Geuwent (Manager) 03/13/2001 02:30:25 PN

v Approved For Production

Test: Apploval...l I

[ Approved For Test

Cloze |

2 Select the appropriate level command button on the and

type information required. Levels can be approved in any
order.

The required levels of approval are configured in the
Security Editor. If security is not enabled, you must
manually select the Approved for Production or Approved
for Test check box each time that you save the recipe. Five
levels of recipe approval are permitted. The first level
corresponds to the author. You can assign the remaining
levels of approval based on your requirements.

Tip To prevent the same person from approving recipes at
different levels, assign each level of approval to a different
security role.

For more information on configuring security, see
Chapter 13, Security System.
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3 Enable the Approved for Production or Approved for Test
check boxes after all the required levels have been
satisfied.

You cannot schedule a recipe as part of a batch unless
you have enabled the Approved for Production or
Approved for Test check box.

You can enable or disable the Approved for Production or
Approved for Test check box at any time for recipes in
which all levels of approval have been satisfied.

4  Click Close.

Note Recipe approvals made on version 8.0 and later show the
time/date stamp of the electronic signature. If recipe approvals
were made on a prior version of the batch software, the
time/date of the electronic signature is not available.

Working with Existing Recipes

This section explains how to work with recipes that you have
already created.

Opening an Existing Recipe
You can open an existing recipe on the Recipe Editor dialog
box.

To open an existing recipe
1 On the File menu, click Open.
The Recipes - Open dialog box appears.

Recipes-Open &
Recipe ID | Recipe Mame | State | Tupe |
Recipedat Recipe123 Test Praduction

Open I Find... | Filter... | Cancel |

All the recipes in the Recipe database are listed. You can
sort the list by clicking a list heading.

2 Click Open.
3 Double-click the required list item.
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Using Recipe Find and Filter

If your facility uses many recipes so that finding the recipe
difficult, you can use the Find and Filter buttons to help you
search for a specific recipe in the Recipe database.

To find a recipe
1 On the Recipes - Open dialog box, slick Find.
The Recipe Find dialog box appears.

Recipe Find I

Search For: ||

Ir: IAll |

[T Caze Sensitive

Eirad [ Ext || Cancel I

2 In the Search For text box, type the text that you want to
find.

The space character acts as a wildcard entry. If you type
a space character in the Search For text box, every item in
the list is searched.

3  From the In list, select whether you want to search the
Recipe ID, Recipe Name, State or Type, or all of these
fields.

4  Enable the Case Sensitive check box as required.
Click Find Next.

The first Recipe that matches your criteria is highlighted
in the Recipes - Open list.

6 To continue searching and scrolling through the list, click
Find Next.

7 When you identify the recipe that you want, click Open.

Recipe Editor shows the selected recipe.
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To filter the recipe list
1 On the Recipes - Open dialog box, click Filter.
The Recipe Filters dialog box appears.

Recipe Filters

Production
Tezt

2 Select as many States or Types as required.

3 Click OK.

The Recipes - Open list now shows only those recipes that
match the States or Types that you specified.

4 When you identify the recipe that you want, click Open.

Recipe Editor shows the selected recipe.
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Deleting a Recipe

You can delete any recipe defined in the database, but you
can delete only one recipe at a time. If you delete the recipe
that is currently open, you must use the File > New command
to clear the deleted recipe from the list.

To delete a recipe
1 On the File menu, click Delete Recipe.

The Recipes - Delete dialog box appears.

Efj Recipes - Delete x|

Recips D Recips Name State Type
Production Production

Delete I Find... | Filter... | Cancel

2 Select a recipe from the list.

3 Click Delete.

The Recipes - Delete dialog box provides Find and Filter
capabilities similar to the Recipes - Open dialog box to aid in
searching through long lists of recipes.
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Viewing Recipe History
You can view the construction history for any recipe in the

database. You can view the Version, Date of creation, and
recipe Author for each entry.

To view recipe history
4 On the File menu, click History.

The History dialog box appears. All the history for the
open recipe is listed.

Werzinn Apthar

1 Ty

ck (Operator)

—Approval

Approval 2 ISoqu Sales [(Superwvisor)

Approval & IRod.ney Dangerfield (ReD)

Approval 4: IDuinc:jfY Adamz [Q&)

Approval 5 IHannY Gement [Manager)

Test: I

State: IPdeuc:t,ion
Type: IPdeuc:t,ion

r~ Lomment:

Updated Chill Operation for new ecuipnent ;I
341342001 - Joe.

.
4 3

Note Old versions of recipes cannot be processed. If multiple
recipe versions are required, It is recommended that you enter
the version identification in the Recipe ID.
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Importing and Exporting Recipes

You can export recipes to files and import recipes from a file.
You can copy or move recipes between local Recipe databases
(those on your server) and across a network.

To open the Import/Export dialog box

1 Open the Recipe Editor.

2 On the File menu, click Import/Export.
The Import/Export dialog box appears.

Recipes available All Recipes (*.rcp) Path associated with the
from Recipe Database available in the import or export operation
selected directory (default is config_A)
x
Fecipe D= Files Directarie
CIFMixer =] CIFMixer =11.- =]
CIFTote .hatchwr
3kinCream

<-- Impaort |

|- -
- | Open |

-%Program Filez\Wonderware'InB atchhcfighConfig_A

Cloze |

Currently selected path
(change path in text box)
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To export a recipe

1 On the Import/Export dialog box, type the name of a
directory or select it from the Directories list.

2  From the Recipe IDs list, select the required recipes.

3 Click Export.
This action creates the recipe files (.rcp extension) in the
directory that you selected. If the recipe file exists, the
Duplicate Recipe dialog box appears. It asks if you want to

overwrite the existing file. Acknowledge the prompt as
required. You can also specify a different file name in the

text box.
Duplicate Recipe B

The destination already containg a recipe named Recipel 23.
‘wionld wou like to replace ity

Hao I Mo To Al | Yes | Cancel |

Note The file that is created contains information in a
proprietary format Do not attempt to view or edit the contents.

To import a recipe

1 In the Import/Export dialog box, type the name of a a
directory or select it from the Directories list.

2 From the Recipe IDs list, select the required recipes.
3 Click Import.

This action creates the recipe files (.rcp extension) in the
directory that you selected. If the recipe file exists, the
Duplicate Recipe dialog box appears. It asks if you want to
overwrite the existing file. Acknowledge the prompt as
required. You can also specify a different file name in the
text box.

Note After you import a recipe, you should validate and approve
it using the Recipe Editor.

WARNING! If you attempt to import files that were not created
by performing a recipe export, an application error occurs.
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Storing the Current Layout of the Recipe Editor

You can store the current layout of the Recipe Editor dialog
box. Because the Recipe Editor is very flexible, you might, for
a given recipe, scale the editor dialog boxes or need different
zoom levels for specific dialog boxes. By default, when you
close Recipe Editor and then restart it, the layout is set to its
default settings. By saving the view settings before you exit,
you can restart the editor with the custom settings.

To store the current layout of the Recipe Editor
1 Open the Recipe Editor.

2 On the File menu, click Save View Settings.

Synchronizing and Validating Recipes

You can automatically synchronize the phase parameters in
one or more recipes with the phase parameters in the process
model.

When you add, delete, or change phase parameters in a
process model, all recipes that are associated with the
parameters are affected.

After the synchronization stage is completed, the recipe is
validated.

For more information on configuring security, see Chapter 2,
Environment Management System.

The following procedure assumes that you have already
made changes to process model phase parameters and that
your process model is valid.

Note It is recommended that you back up your Recipe databases
before you synchronize a recipe.
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i 5¥nc & Yalidate Recipe

To synchronize recipes

1

From the file File menu, select Sync and Validate Recipes.

The Sync & Validate Recipe dialog box appears.

— Sunchronization- alidation

Recipe (D | Recipe Mame |

O cetooo Chicken Breading ALthar I

Ocst Chicken Breading
v Retain Recipe &pprovals
W Acknowledge Requied
[~ alidate Only
Current Status: Ready
I
Current Recipe: 1 of 2 Recipes

Execute | Fauze Cancel
Select All Clear Selection |
Cloze | Walidation Results. . |

Note If you have a Recipe open, you must close it before you can
use the synchronization feature.

2

Select the Recipe ID that you want to validate. You can
select more than one recipe.

Type the name of the Author (30 characters maximum).

Enable the Retain Recipe Approvals check box to retain
the Approvals that are currently assigned to each recipe
in the database.

If you disable the Retain Recipe Approvals check box, you
must enter new Approvals.

Note By default, the Retain Recipe Approvals is enabled. If you
have disabled the Allow Sync Approvals parameter in the
Environment Editor, you cannot select the Retain Recipe
Approvals check box.

5 To require confirmation of each recipe synchronization

before it begins, enable the Acknowledge Required check
box.

If you disable the Acknowledge Required check box,
recipes are synchronized and validated without the need
for confirmation.

If you want to verify only whether recipes are
synchronized, enable the Validate Only check box.
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7 After making your selections, click Execute to begin the

validation or synchronization process.

When the synchronization process starts, it initiates a
synchronization of the phase parameters in the recipe
with those in the process model. When differences are
encountered, the recipe phase parameter information is
updated using the process model phase parameter
information.

Use the Pause button to interrupt the process.

After you pause the process, you can click Skip Recipe to
ignore the current recipe and proceed to the next. After
you pause a process, you can completely stop it by
clicking Cancel.

When you click Pause, the button label changes to
Continue. If after a pause, you want to resume, click
Continue.

When the process is complete, click the Validation Results
button to view the status of the synchronization and
validation process.

You can double-click each row in the Validation Results
dialog box to view the details about invalid data and what
has been synchronized.

Recipe Yalidation Results E

Recipe ID | Recipe Mame | Synchronized | " alidation Status |

Chicken Breading YES

Sync Message: CB1000

Mothing Changed. ;I
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Printing Recipes
You can select one or more pre-formatted reports, and then
print the section(s) to a printer or a file. Printed output
supports the use of PostScript formatting for graphical
representation, as well as a standard format that is text-only.
You can optionally print your reports on a grey background.

A PostScript printer is required for printing graphical
recipes. Do not install the PostScript printer on the Batch
Server node. To enable PostScript printing on the InBatch
Development client, copy the PostScript folder and its
content (api.ps, bm.ps and header.ps) to the
...\Wonderware\InBatch folder.

You can preview your selections before actually printing

them.

To preview a recipe
1 On the File menu, click Print Preview.

2 Select one or more reports and then click OK to preview
your selections.
To print a recipe

1 On File menu, click Print. The Print window appears.

i~ Printer
Mame: Wipython'MAPLE Properties |

Status:  Ready
Type: HP LaserJet 5M
Wwhere:  Admin Area Front of Dffice

Comment: [~ Print to file
~ Select Reports Copies
L'g:;:ge = Nurmber of copies: 1 3:

Equipment Requirements

Formula - Inputs
Formula - Outputs 3 3 S
Formula - Process Variables 1 m 1 D W Collste

Formula - Suramary _‘_’]

r~ Report Format

" Standard (¢ PostScript [ Grey Report Background

ok | Concel |

2 In the Select Reports list, select item(s) that you want.

3 In the Report Format area, select the type of format for
printing.

4 Click OK.
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Building a Recipe Procedure

2 Recipe Editor - CB1001
File Edt VWiew Help

A Recipe procedure defines the sequence in which operations
and phases are processed when the recipe is scheduled and
run by the InBatch Management System. Use the Recipe
Editor dialog box to create the recipe sequence of events. An
overview of the Recipe Editor dialog box and all of the major
components is shown below. Each of these items is described
in more detail later in this section.

[S[=] E3

al =la|s|r| & v|E[w| w528 ol

e +|Bla $ela)x|o AE| sl +[=la) 8[w6x]of @@l 9] +[sla] *]mBx]| o] @l

Unit Pracedures

5” Operations 5” Phases 5”

‘ Chicken Breading

Mix Materials
Mixers

Discharge
Mixers

Acict Materials
Mixers
BulkAdd
Biulk_mix

Wanadd
Bulkadd |
B2 Bulk_Mix

Mixers

[« | U]

| Approval Required 2

Recipe Editor Dialog Box Components

The Recipe Editor dialog box is divided into three re-sizeable
panes: Unit Procedures, Operations, and Phases.

Unit Procedures Pane

Use the Unit Procedures pane to lay out the sequence of unit
procedures that are to run when the recipe is scheduled as
part of a batch. Each unit procedure should contain at least
one phase. You can construct the operation sequence using
any procedure objects.
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Sequence of Operations Pane

The Sequence of Operations pane is used to create a sequence
of user-defined operations that are processed when the recipe
is scheduled as part of a batch. Each operation must contain
at least one phase. You can construct the operation sequence
using any of the procedure objects described later.

Sequence of Phases

The Sequence of Phases pane is used to create a sequence of
phases that are processed within an operation. You define
the phases in the process modeling editor. You can construct
the phase sequence using any of the procedure objects
described later.

Using Procedure Objects

You can construct recipe procedures using one or more of the
various objects that are available within the editor. These
objects are accessed from one of the dockable toolbars.

Unit Procedures Toolbar Icons

Unit Procedures Taoaolbar

e REREEEEREEE

The following table describes the functions of the various
icons on the Unit Procedures Toolbar Familiarly used icons
such as those for Cut, Copy, and Paste are not described.

Icon

Name

Purpose

@I

Add Unit

Procedures

Enter a unit procedure.

The unit procedure name and the associated process
instance name appear on the object.

If a recipe contains two or more unit procedures for
the same name, then the automation server cannot
distinguish them. There is not a way to access
operations within the second unit procedure. The
same is true for Operations. If two or more have the
same name, then only the phases in the first such
operations are visible through the automation
interface.

Load Unit
Procedure

Load a pre-defined unit procedure from the Unit
Procedures Library.

Add Unit Procedure Enter a transition logic object.

Transition
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Icon Name Purpose

% Add Unit Procedure Enter a branch object.
Branch

Add Unit Procedure Enter a loop object.

I

Loop
Delete Unit Delete an object.
x || Procedure
Undo Undo the most recent change. Only one level of undo
| ol | is available. Undo is applicable only to the creation
and deletion of objects.
Zoom In Enlarge the Unit Procedure pane. There are 10 levels
Eﬂl of magnification available.
Zoom Out Reduce the sequence of operations. There are 10
|H|| levels of reduction available.
Operations Toolbar Icons
O ||:||-[;|h||r| Toolbar
3| +[5la] #|R]@]x] | @IQI
The following table describes the functions of the various
icons on the Operations Toolbar Familiarly used icons such as
those for Cut, Copy, and Paste are not described. Descriptions
for Delete, Undo, Zoom In, and Zoom Out are provided in the
previous table.
Icon Name Purpose
Add Operation Enter an operation. The operation name appears on
o | the object.

If a recipe contains two or more unit procedures for
the same name, the automation server cannot
distinguish them. There is no way to access
operations within the second unit procedure. The
same 1is true for operations. If two or more operations
have the same name, only the phases in the first such
operations are visible through the automation
interface.
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Icon

Name

Purpose

Load Operation

Load a pre-defined operation from the Operation
Library.

+ Add Operation Enter a transition logic object into the sequence of
— Transition operations.

Add Operation Enter a branch object into the sequence of operations.
E_ Branch

Add Operation Loop Enter a loop object into the sequence of operations.

Phases Toolbar Icons

Phases Toolbar

]
J| +[Bl8] #|%(@X] | @eY

The following table describes the functions of the various
icons on the Phases Toolbar Familiarly used icons such as
those for Cut, Copy, and Paste are not described. Descriptions
for Delete, Undo, Zoom In, and Zoom Out are provided in the
table for unit procedure icons.

Icon Name Purpose
ﬂ Add Phase Add a phase to the procedure. The phases that are
available are read from the process model. The phase
name and the associated process or transfer instance
name are shown on the object.
+ Add Phase Enter a transition logic object into the sequence of
— Transition phases.

|

Add Phase Branch Enter a branch object into the sequence of phases.

[t1

Add Phase Loop

Enter a loop object into the sequence of phases.
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Storing Unit Procedures

As you create your recipe you can use either of the following
methods to store a unit procedure in the library.

e

Double-click the target operation to open the Unit
Procedures Properties dialog box and click Save Unit
Procedures to store the operation.

Click the Unit Procedures Library icon on the toolbar to
open the Unit Procedures Library dialog box. You can then
drag the target unit procedure into the library dialog box.

The unit procedure is added to the library list along with the
Process Class, Process Instance, the Date the unit procedure
was added, and all phases and configuration information.

Note Unit Procedures in the library can have the same name.
However, each operation is individually maintained. Also, the unit
procedure in the library can be sorted according to each field by
clicking the appropriate column header.

Loading a Unit Procedure

As you create your recipe you can use either of the following
methods to load a unit procedure from the main toolbar.

To load an operation (method 1)

e’

On the Unit Procedures toolbar, click the Load Unit
Procedure icon.

The Load Unit Procedure dialog box appears.

Select the Unit Procedure that you want to load from the
list.

Click OK.

The unit procedure is added to the procedure beneath the
location of the cursor.

To load an operation (method 2)

1

Click the Unit Procedures Library icon.

2  Drag the target operation onto the recipe procedure.
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Unit Procedure Validity Checking

When you attempt to load a unit procedure into a recipe
procedure, the following checks are performed to ensure the
validity of the unit procedure.

o The process class assigned to the unit procedure must
exist in the Equipment Requirements Editor. If the class
does not exist, an error message appears and the load
fails.

o If the process class exists, the process instance is
automatically added to the recipe equipment
requirements. You must acknowledge the message for
each instance.

o Materials included in the unit procedure definition can
optionally be added to the recipe formula. You must
acknowledge the message for each material.

Note Remember that adding unit procedures from the library may
result in the addition of process and transfer instances to the
recipe equipment requirements. You must ensure sure that the
recipe equipment requirement has only the required instances
defined. When the recipe is scheduled as a batch, the train must
have equipment for each instance, regardless of whether the
instance is called in the procedure. If not, you cannot initialize
the batch.

Storing Operations

As you create your recipe you can use either of the following
methods to store the operation in the library.

To store an operation (method 1)

1 Double-click the target operation on the Operation
Properties dialog box.

2 Click Save Operation.

Operation Properties - Transfer-Mix Tk

Operatiot I

Operation Mame: ITransfer—Hix Tk

Save Operation,.. |
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To store an operation (method 2)

@‘ 1 Click the Operations Library icon on the toolbar to open
the Operations Library dialog box.

2  Drag the target operation onto the Operations Library

dialog box.
Dperations Library |

Operation Process Clags Process Inztance [ate

Add & Pre Reactors First_Reactor Fri Oct 24,1997 0
Add & Procesz Reactors Second_Reactar FriOct 24,1397 02:36 PM
Fill and Package Fill Tk FillTkz Fri Oct 24, 1397 02:36 PM
Transfer-kdis T MixT ank.z Firzt_Mix_T ank Fri Oct 24,1397 0236 PM
Transfer-kix Tk MixT ankz Second_Mix_Tank Fri Oct 24, 1997 0236 PM
Transfer-Rec Tk RecyTks RecwTks FriQct 24,1337 0236 PM

Operation Hame: |8dd & Process

Camments:

Jequence of Phases for adding materials ;I
and processing in a reactor.

-
A F

LChange I Delete Close

The operation is added to the library list along with the
Process Class, Process Instance, the Date the operation is
added, and all phases and configuration information.

Note Operations in the library can have the same name.
However, each operation is individually maintained. Also, you can
sort the operations in the library by clicking the appropriate
column header.

InBatch User’s Guide



Building a Recipe Procedure ® 329

Loading an Operation

As you create your recipe you can use either of the following
methods to load an operation from the Recipe Editor toolbar.

To load an operation (method 1)
|@|| 1 On the Operations toolbar, click the Load Operation icon.
The Load Operation dialog box appears.

Load Operation I

— Operation:

Add & Process Process Class: IRe actoEs

4dd & Process

Fill and Package Frocess Instance: IFirSt_ReaCEDI
Transfer-Mix Tk

Transfer-Mix Tk
Transfer-Rec Tk

Diate: IFri Oct 24, 1937 02:37 MM

Comments:

Sequence of Phases for adding materials ;I
and processing in a reactor.

a L o

K | Apply | Claze |

2 Select the Operation that you want to load from the list.
3 Click OK.
The operation is added to the procedure beneath the
location of the cursor.

To load an operation (method 2)
@l 1 Click the Operations Library icon.

2 Drag the target operation into the recipe procedure.
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Operation Validity

When you attempt to load an operation into a recipe
procedure, the following checks are performed to ensure the
validity of the operation:

o The process class assigned to the operation must exist in
the Equipment Requirements Editor. If the class does not
exist, an error message appears and the load fails.

o If the process class exists, the process instance is
automatically added to the recipe equipment
requirements. You must acknowledge the message for
each instance.

e Materials included in the operation definition can
optionally be added to the recipe formula. You must
acknowledge the message for each material.

Note Remember that adding operations from the library can
result in the addition of process and transfer instances to the
recipe equipment requirements. You must ensure sure that the
recipe equipment requirements have only the required instances
defined. When the recipe is scheduled as a batch, the train must
have equipment for each instance regardless of whether the
instance is called in the procedure. If not, you cannot initialize
the batch.

Creating Recipe Procedure Steps

The following section describes the general steps for creating
a recipe procedure.

Inserting Procedure Objects

The Unit Procedures, Operations, and Phases panes of the
Recipe Editor dialog box use a cursor that appears as a grey
rectangle. Whenever you add an object, it is always inserted
below the cursor. When you insert an object, always position
the cursor immediately above the location where the object is
to be inserted. The only exception to this guideline is when a
branch is expanded beyond the default size. In this case, the
insertion of the additional branches is made to the right of
the last leg of the branch.
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To insert a unit procedure

@I 1

4

On the Unit Procedure toolbar, click the Add Unit
Procedure icon.

The Add Unit Procedure dialog box appears.

The Process Instances in the list correspond to the process
class selections and instance definitions that you defined
using the Equipment Requirements Editor.

For more information on Equipment Requirements, see
Assigning Equipment to a Recipe section.

Add Unit Procedure . x|

M ame: ||

Process Instances

BulElES
FillTks
HixTanks
Beactors
RecvTks

[
k. Apply | Cloze I

Select a Process Instance from the list.

Type a name for the Unit Procedure in the Name box
(16 characters maximum).

Click OK.

To insert an operation

EI 1

On the Operations toolbar, click the Add Operation icon.
The Add Operation dialog box appears.

Add Operation | x|

M arne: ITest

k. Cancel |

Type a name for the operation in the Name
box.(16 characters maximum).

Click OK.

The operation block is inserted into to the sequence of
operations.
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To insert a phase
1 On the main toolbar, click the Add Phase icon.

|

The Add Phases dialog box appears.

Reactors Agitate ‘:J One-shot automatic phase that turns the
Feactors Agitin Description: |agitator off.

Reactors Heat
Reactors Nankdd

=l
ok | ey | Chese |

2 Click the Type arrow and select a phase type from the list.

The Phase Type corresponds to the process class instance
selection made for the corresponding unit procedure. The
six types of available phases are described in the

following table.

Phase Type Description

Process Lists the process phases defined in the Process Model Editor for the
process instance that was assigned to the operation that is currently
being defined.

Transfer Lists the transfer phases from the Process Model Editor in which
the assigned process instance for this operation is either a source
instance or a destination instance.

Allocate Lists all process instances defined in the recipe Equipment

Process Requirements Editor.

Release Lists all process instances defined in the recipe Equipment

Process Requirements Editor.

Allocate Lists all transfer instances defined in the recipe Equipment

Transfer Requirements Editor.

Release Lists all transfer instances defined in the recipe Equipment

Transfer Requirements Editor.

3 Click OK to add the phase object.
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Inserting Transition Objects
You can insert a transition object into the respective
procedure sequence.

Transition objects control the processing of a procedure.
Transition logic consists of an expression that is evaluated by
the batch management system when the object is
encountered. The result of an expression is Boolean. If the
result is False, processing stops at the transition. If the
result is True, the operations or phases following the
transition are processed. You can use an unlimited number of
transition objects in a procedure.

To insert a transition object (method 1)
1 On the Recipe Editor dialog box select the Operation or
Phase to which you want to add a transition.

ﬂ 2 Click the Add Unit Procedure Transition, Add Operation
Transition or Add Phase Transition icon for the unit
procedure, operation, or phase that you selected earlier.

The transition is added to the procedure.
3 Double-click the transition object.
The Transition Properties dialog box appears.

Transition Properties

Transitian | Expression I

Label: |24
Name: ITranslt,mn Name

Transition Description
Description:

LChange I SyncParamsl Cloge |

4 On the Transition tab, do the following:
Type a Label (8 characters maximum).

b In the Name box, type a name for the transition
(16 characters maximum).

¢ In the Description box, optionally type a description of
the transition (120 characters maximum).
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d Click Change.

When a transition is added, it is automatically
assigned a unique Label (numeric value). The Name is
initially the same as the Label. You can edit these as
required. However, the Label must be unique. If it is
not, a warning message appears.

5 On the Expression tab, click Expression.

The Expression Editor dialog box appears.

Expression Editor

Aszk ("Heat the reactor?™ ) ;I

" ol
oo ||| 2 o] sf| [ ] ] o | | 1] 0]
mea | | o] ] o] | o] oo o] 1]
Y O O S T Y
wa || o] ||| | ] )]

Tags.. | Wariables.. | Back Space | Mew Line |

Functions... | Space | Tab |
Ok I Apply | Cloge |

6 Use the Expression Editor to construct transition

expressions.

You can build expressions using process and transfer
instance tags, mathematical operators, and pre-defined
functions. Several examples of valid expressions are
shown in the following tables.

For more information on building expressions, see
Chapter 14, Expression Editor.

7 Click OK and Close.

8 On the Transition Properties dialog box, click Close.
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Transition Expression Examples

Expression Result
{TAG A} True if TAG A is greater than 0.
False if TAG A 1s 0.
Not({TAG A}) True if TAG A 1s 0.
False if TAG A is greater than 0.
{TAG A}>100 True if TAG A is greater than 100.
False if TAG A is less than 101.
{TAG A}&{TAG B} True if TAG A and TAG B are both greater than 0.

False if TAG A or TAG B is 0.

Ask(“Continue?”)

A question appears to the operator. The result is True
if the Operator answers Yes. The result is False if the
Operator answers No.

AskDoneBy(“Continue?”)

Same as the Ask question except that the question can
be answered only by a user with the proper security
clearance.

AskCheckBy(“Continue?”)

Same as the Ask question except that the question can
be answered only by a user with the proper security
clearance, and the question must be verified by
another qualified user.

WaitSec(s) Batch processing is delayed for the specified number of
seconds.

WaitMin(m) Batch processing is delayed for the specified number of
minutes.

WaitHour(h) Batch processing is delayed for the specified number of

hours.

Notes:

Transition Logic is a very powerful aid in developing a
complete batch system. It is intended to be a useful tool
in the coordination and processing of a recipe. It is not
intended to extensively replace the functionality in the
control system such as the PLC.

Where you are performing Boolean expressions that are
using tags in the system, there is inherent latency due to
communications to the control system. Additionally, the
associated processing overhead or demand placed on
InBatch is nearly the same as that of a phase.
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In general, if you have in excess of 50 Boolean
expressions that are using tags in the system, re-evaluate
your system design and incorporate more control
evaluation in the control system. The greater the number
of transition objects in a system, the greater the demand
that is placed on InBatch, which can result in decreased
client updates and system responsiveness.

When you enter questions, you are limited to

40 characters. The Expression Editor allows you to enter
more than 40 characters. However, during processing,
the entry is truncated so that only the first 40 characters
appear.

Branch Objects
You can insert a branch object into the respective procedure
sequence beneath the current location of the cursor.

Use branch objects to process multiple operations or phases
at the same time or to make a choice between running one of
several operation or phases. The number of branch objects
that you can use in a procedure is unlimited.

To insert a branch object

1

EE

In the Recipe Editor dialog box, click the Unit Procedure,
Operation, or Phase on which you want to add a branch.

Click the Add Unit Procedure Branch, Add Operation
Branch or Add Phase Branch icon for the item that you
selected in step 1.

The branch is added to the procedure.
Double-click the branch.
The Branch Properties dialog box appears.

Branch Properties - |

Branch I

Branch Size: 2
Execiile Tope: [All vI

InBatch User’s Guide



Building a Recipe Procedure @ 337

4 In the Branch Size box, type the number of branches you
want to add (maximum of 20).

While you are limited to 20 branches, you can nest
branches for added flexibility. The default Branch Size
is 2.

5 Select All or One from the Execute Type list.

For more information on Branch Types, see Branch
Execute Types on page 337.

6 Click Change and Close.

The branch is inserted into the recipe procedure.

Note You cannot add branches cannot around an existing unit
procedure, operation or phase. However, you can add a branch
object and then drag-and-drop objects into a branch object.

Branch Execute Types
The following section describes branch Execute Types.

Execute Type - All

Use the Execute All branch object when simultaneous
processing of operations or phases is required. The batch
management system evaluates the branch beginning with
the left-most leg. If the transition logic is True or if there is
no transition logic, operations or phases in the leg are
processed. Any transitions that are not on the first iteration,
are continuously evaluated until their state becomes True
and all legs are processed. The batch management system
does not continue beyond the branch return object until all
the legs have been processed.

The Execute All branch object is graphically shown as two
parallel horizontal lines.

Note The batch manager does not continue past the Branch
Return object until all transition logic and operations or phases in
all the legs are processed. Therefore, when you construct
procedures, ensure that all of the legs associated with the
Execute All branch can be processed.
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Execute Type - One

Use the Execute One branch object when the processing of a
single leg of a branch is required. The InBatch Management
System evaluates the branch beginning with the left-most
leg. If the transition logic is True or there is no transition
logic, operations or phases in the branch is processed. All
other branches are ignored. If all the legs of a branch have
transition logic that is False, the InBatch Management
System continues the evaluation of each transition until one
of the legs changes to a state of True.

The Execute One branch object is graphically shown as a
single horizontal line.

i S rre Al

BulkAdd ManAdd ManAdd
Bulks_1stReactor First_Reactor First_Reactor
Branch Return
Object
‘ Execute Type: One
Heat Agitate
First_Reactor First_Reactor

-

End
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Loop Objects
You can insert a loop object into the respective procedure
sequence.

Use loop objects to re-run unit procedures, operations, or
phases that are built inside the object. Any procedure object,
including other loops, can be placed inside a loop structure.

Insert objects within the loop by positioning the cursor on the
top portion of the object and follow the normal insertion
directions described earlier. The bottom portion of the loop
object contains a transition object that you must define with
the Expression Editor. The result of the evaluation of the
expression determines whether the objects contained within
the loop are re-run or not. If the expression is True, loop
processing returns to the top of the loop. If the expression is
False, processing proceeds below the loop.

To insert a loop object

1 In the Recipe Editor dialog box click the Unit Procedure,
Operation, or Phase to which you want to add a branch.

El 2 Click the Add Loop icon for the Operation or Phase that
you selected in step 1.

The loop is added to the procedure.

3 Double-click the lower portion (transition) of the loop
object.

The Transition Properties dialog box appears.

For more information on using the Transition Properties
dialog box, see Inserting Transition Objects on page 333.

4 Define the transition using a unique Label (8 characters
maximum), Name (16 characters maximum), an optional
Description (120 characters maximum), and an
Expression.

By default, all new loop objects are assigned an
automatically-defined Label (numeric value). Also, a
default name is defined which is the same as the label.
You can edit these as required.

For more information on building expressions, see
Chapter 14, Expression Editor.

Note You cannot add a loop around an existing operation or
phase. However, you can drag and drop existing objects into a
loop object.
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Cutting and Copying Procedure Objects

You can cut objects from the respective procedure sequence
and paste objects into another procedure sequence.

Note When you cut or copy a branch, ensure that you properly
select the appropriate leg. When you cut or copy a loop, ensure
that you properly select the transition object or exit point of the
loop. Otherwise you may not achieve the intended result.

To cut or copy a procedure object
1 Click the procedure object that you want to cut or copy.

2 Click the Cut or Copy icon.

To cut or copy a loop including its procedure object

1 Click the transition object (lower portion) of the loop that
you want to cut or copy.

2 Click the Cut or Copy icon.

The loop itself, including all transition logic, and any
other objects within the loop are included.

To cut or copy a loop without its procedure object

1 Click the entry point of the loop (denoted by arrowhead)
that you want to cut or copy.

2 Click the Cut or Copy icon.

Only the loop (including the transition object and any
associated transition logic) is copied. If you performed a
cut operation, the object that was previously associated
with the loop remains in the procedure but no longer has
transition logic associated with it.

To cut or copy a branch

1 Click the top of the leg of the branch that you want to cut
or copy.

2 Click the Cut or Copy icon.

All the procedure objects, loops, transition logic and other
branches that are in the selected leg are included.
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Pasting Procedure Objects

You can paste objects into the respective procedure sequence.

Note When you paste objects into a branch, ensure that you
properly select the appropriate leg. When you paste objects into
a loop, ensure that you select the appropriate entry or exit point
of the loop before you paste.

To paste a procedure object

1 Click the point in the procedure where you want to insert
the object.

2 Click the Paste icon.

To paste objects into a loop

1 Click the entry point (top) of the loop you want to paste
into.

2 Click the Paste icon.

To paste objects after a loop

1 Click the transition object (bottom) of the loop you want
to paste into.

2 Click the Paste icon.

To paste objects into a branch

1 Click the leg of the branch or existing object within the
branch in which you want to paste.

2 Click the Paste icon.

To paste objects after a branch
1 Click the exit point of the branch.
2 Click the Paste icon.

Deleting Procedure Objects

You can remove objects from the respective procedure
sequence. Use the examples provided to understand the
effects of deleting objects.

Note Use the Undo icon to undo the most recent deletion. Only
one level of undo is provided.

KT

To delete a unit procedure, operation, phase, or transition
object

1 Click the object that you want to delete.
2 Click the Delete icon.

x|

InBatch User’s Guide



342 @ Chapter 8 Recipe Editor

This example shows the deletion of the Heat Phase.

Al _Process
Firat_ Reactor

BulkAdd
Bulks_1stReactar

ManAdd
First_Reactor

ManAdd
First Reactor

Agitate
First_Reactor

Add_Process
Flrst_Reactor

BulkAdd
Bulks_1=tReactor

tanAdd
First_Reactor

MansAdd
First_Reactor

Anitate
First_Reactor

-

Encl
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To delete a branch leg

1 Click the top of the branch object that you want to delete.

2 Click the Delete icon.

This example shows the deletion of ManAdd Phase.

Ao Frocess
Flrst Reactar

BulkAdd
Bulks_1stReactar

ManAdd

First_Reactar

Ml arAdd
First_Reactor

-

Heat
First_Reactar

Agitate
First_Reactar

Aot _Frocess
Flrst Reactor

Bulkadd
Bulks_1stReactar

ManAdd

First_Reactor

-

Heat
First_Reactar

Agitate
First_Reactar

-

Endt
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delete.

To delete the entire branch
1 Click the bottom of the branch object that you want to

2 Click the Delete icon.

Add _Pracess
Flrst_ Reacior

This example shows the deletion of an entire branch that
includes one BulkAdd and two ManAdd Phases.

Bulkadd
Bulks_1stReactar

ManAdd
First_Reactar

ManAdd
First_Reactor

s

ul

Heat
First_Reactor

Agitate
First_Reactar

*

Endl

Add _Pracess
Flrst_Reactor

¢

Heat
First_Reactor

Agitate
First_Reactar

-

Endl
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To delete a loop

1 Position the cursor on the Loop Return object of the loop
that is to be deleted.

2 Click the Delete icon.

This example shows the deletion of loop which includes a
Heat phase, an Agitate phase, and two phase transitions.

Adcd_Pracess
Flrst_ Reactor

BulkAdd
Bulks_1stReactor

fanAdd
First_Reactor

fanAdd
First_Reactor

-

Heat
First_Reactar

Anitate
First_Reactar

Acfef_Process
Firat Reacior

BulkAdd
Bulks_1stReactor

ManAdd
First_Reactor

ManAdd
First_Reactor

Enct
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Moving and Nesting Procedure Objects

You can drag and drop unit procedure, operation, phase, and
transition objects into a procedure. This capability enables
you to quickly make recipe procedure changes. For example,
if you forget to add a branch, simply add a new branch and
then drag any existing unit procedures, operations, or phases
into the appropriate legs. The Recipe Editor also enables you
to nest branch and loop objects to create very complex
procedures.

Editing Unit Procedure Properties

You can edit the properties of any unit procedure object.

To edit unit procedure properties
¢ Double-click an the unit procedure object.

The Unit Procedure Properties dialog box appears.

Linit Procedure Properties - Add & Process _XJ

Unit Procedue |

Unit Procedure Name: [Add & Process

Save Unit Procedue. . |

To change a unit procedure name
1 Type the new Unit Procedure Name in the box.

2 Click Change.
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To save a unit procedure in the unit procedure library

1

Open the Unit Procedure Properties dialog box.

2 Click Save Unit Procedure.

The Save Unit Procedure dialog box appears.

save Unit Procedure x|

Init Procedure Mame: |&dd & Process

Comments:

-
1 k

] I Apply | Cloze |

Type a Unit Procedure Name (16 characters maximum)
and an optional Comments (unlimited length).

For more information on the use of the operation library,
see Using the Unit Procedures Library on page 307.

Operation Properties

Use the Operation Properties dialog box to edit the properties
of any operation object.

To edit operation properties

1

Double-click an the operation object.

The Operation Properties dialog box appears.

Operation Properties - Transfer-Mix Tk

Operatian |

Operation Marme: ITra.nsfer—Hix Tk

Save Operation... |

Close |

Type a new name in the Operation Name box.
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3 Click Save Operation.
4 Click Change.

To change an operation name
1 Double-click an the operation object.

The Operations dialog box appears.

Dperations - Test lq

Operation I

DOperation Name: |I'z.st

Save Operation.,, i

2 Type a new name in the Operation Name box.
3 Click Change.

To save an operation in the operations library

1 On the Operation Properties dialog box, click Save
Operation.

The Save Operation dialog box appears.

save Operation x|

Operation Mame: [Test

Comments:

Apply | Cancel |

2 Type an Operation Name (16 characters maximum) and
an optional Comments (unlimited length).

For more information on the use of the operation library,
see Editing the Operations Library on page 308.
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Editing Phase Properties

Use the Phase Properties dialog box to edit specific elements
of the phase including its phase definition, instructions,
parameters and document properties.

To open the phase properties dialog box

4 In the Recipe Editor Phase pane, double-click the phase
that you want to edit.

The Phase Properties dialog box appears.

Phase Properties - Heakt X

Phaze | |n§tru|:ti|:|ns| F'arametersl D-:u:gmentl

Label: Iz Desc: ;I
Bepaort. . || ;I

On Entry——— On Exit — Cormment
[ Acknowledge [T Acknowledge [ Feguired
™ Done By I™ DaneBy — Execution
[ Check By [T Check By ™ Continue Mode

Change Syne Farams
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Phase Tab
Use the Phase Tab to configure how the phase interacts with
the batch system and operators.

To edit phase configuration
1 On the Phase Properties dialog box, click the Phase tab.

The Phase tab becomes active.

Phase Propetrties - Heat i EI

Phaze | Ingtruu:ti-:unsl F'arametersl Du:u:gmentl

Label; |2 Desc: :I
Beport... || ll

OnEntly—————— O E =it — Comment
[T Acknowledge [T acknowledge [~ Reguired
[ Dene By [ Dane By — E wecution
[T Check By [~ Check By [T Cortinue Mode

Chahge Sune Params

2 In the Label field, type a unique name.

By default, the Label is automatically assigned (as a
unique numeric value) when the phase is created.
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If you want to generate an end of phase report, click the
Report button, and select a report from the list. If it was
entered, a description appears in the Desc box.

You can select one report. Reports that appear in the list
are located on the Report Server. You can manually enter
the name of a report in the Report text box; however, you
must ensure that the report exists on the Report Server.
Report names are not validated as a part of the recipe
validation.

For more information on reports, see Chapter 11,
Reporting System.

When a Report Server is installed, all report templates
are located in the following folder: C:\Program
Files\Wonderware\lnBatch\Reporting Services. If the
Report Server is installed on a different drive, you must
edit the report path on the Administration Web page.

For more information on changing the report path, see
Chapter 22, System Administration.

In the On Entry pane, enable the Acknowledge, Done By
and Check By check boxes as required.

e Acknowledge — Select this check box if you want to
require an operator to press the acknowledge button.

e Done By — Select this check box if you want to require
an operator, or person with a comparable security
role, to verify the start of the phase. During recipe
processing, the option requires the operator to press
the acknowledge button on the Batch Display and
then enter their security identification number and
password before the phase is started. Selecting Done
By automatically enables the Acknowledge check box.
Configuration of the appropriate Done By security
roles is performed in the Security Editor.

e Check By — Select this check box if you want to require
an operator and the supervisor, or person with a
comparable security role, to verify and confirm the
start of the phase. During recipe processing, the
option requires the operator to press the acknowledge
button on the Batch Display and then enter their
security identification number and password, and the
security identification and password of a supervisor,
before the phase is started. Selecting Done By
automatically enables the Acknowledge check box.
Configuration of the appropriate Check By security
roles is performed in the Security Editor.

For more information on the configuring security, see
Chapter 13, Security System.
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5 In the On Exit pane, select the Acknowledge, Done By and
Check By check boxes as required.

Acknowledge — Select this check box if you want to
require an operator to press the acknowledge button
prior to the end of a phase. The Acknowledge
command button is part of the Batch Display.

Done By — Select this check box if you want to require
an operator, or person with a comparable security
role, to verify the end of the phase. During recipe
processing, the option requires the operator to press
the acknowledge button on the Batch Display and
then enter their security identification number and
password before the phase can end. Selecting Done By
automatically enables the Acknowledge check box.
Configuration of the appropriate Done By security
roles is performed in the Security Editor.

Check By — Select this check box if you want to require
an operator and the supervisor, or person with a
comparable security role, to verify and confirm the
end of the phase. During recipe processing, the option
requires the operator to press the acknowledge button
on the Batch Display and then enter their security
identification number and password, and the security
identification and password of a supervisor, before
the phase ends. Selecting Done By automatically
enables the Acknowledge check box. Configuration of
the appropriate Check By security roles is performed
in the Security Editor.

For more information on the configuring security, see
Chapter 13, Security System.

In the Comment pane, select the Required check box if you

want to require the entry of operator comments during
phase processing.

This action causes the Edit Comment button to appear on
the Batch Display and pauses recipe processing until the
entry is completed.

In the Execution pane, select the Continue Mode check box

if you want the InBatch Management System to allow
recipe processing to continue when a Run status is
received from the phase.

If Continue Mode is disabled, recipe processing does not
continue until a Done status is received from the phase.

Click Change and then Close.
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Instructions Tab
Use the Instructions tab to enter specific work instructions
that appear to an operator as part of phase processing.

To edit phase instructions

1 On the Phase Properties dialog box, click the Instructions
tab.

The Instructions tab becomes active.

Phase Properties - Manadd ; : x|

Bhaze Instructions F'arametersl Du:u:gmentl

Instructions:
4dd ingredients to ﬂ

o o

¥ Append Urit/Connection Description

Sune Params Cloze

2 Enter Instructions as required.

The instructions that you enter appear to an operator
when the phase is processed.

3 Enable the Append Unit/Connection Description check box
if you want to append the description of the unit or
connection (as found in the process model) to the
instruction when the phase is processed. This feature is
important when there are may manual type connections
because you can define all the instructions in the model
instead of having to enter the instruction into the
procedure for each recipe.

4 Click Change and then Close.
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Parameters Tab
Use the Parameters tab to view and define specific formula

parameter values. These parameters were initially defined
with the Process Model Editor.

There are three types of formula parameters: Input, Output,
and Process Variable. Process Variable parameters require
the assignment of a value if the default value is not
acceptable. In addition, if the phase is used more than once
in the procedure, the parameter name may be changed in
order to associate each parameter with its respective phase.
Input and Output parameters require a material
assignment.

To edit phase parameters

1 On the Phase Properties dialog box, click the Parameters
tab.

2 The Parameters tab becomes active.

The specific Parameter tab appearance varies according
to the type (Input, Output or Process Variable) of phase
that you are editing. Use the Sort By Name check box to
sort the parameter list. An example of each type is
provided in the following sections.
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Input Phase Parameters
For Input Phase Parameters, the Parameters tab has the
following appearance.

For more information on Input Parameters, see Defining
Formulas on page 297.

Phase Properties - Manadd L x|

Phaze | Instuctionz PafamEtETSIDchment

FParameters Type: Input
Quantity T arget amount of material bo add. ;I

M IIDDSlESSE Lok ILBS

M arne: IFruc tose

Walle: IlS.EIEIIII Tolerance: IGeneral vI
Type: IPercent vI High Deviation: IE. oooo

j W Total Law Dresviation: |5-|:”:”:”:I

[~ Sort By Mame

Sune Params | Cloze
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Output Phase Parameters

For Output Phase Parameters, the Parameters tab has the
following appearance. For more information on Output
Parameters, see Defining Formula Outputs on page 302.

Phaze Properties - PACKAGE

QUANTITY
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Process Variable Parameters

For Process Variable Parameters, the Parameters tab has the
following appearance. For more information on Process
Variable Parameters, see Defining Process Variables on
page 305.

Phaze Properties - PACKAGE |

Phaze I Instructions ~ Parameters | Document I
Farameters Type: Process Wanable
QUANTITY il Size of the packaging to be uzed. ﬂ
: Dezc:
EARCODE =l
IInit of Measzure: I—nu:une—
M arne: IsIzE
W alue: ISU Tolerance: IGeneral "I
High Deviation: {0.0
LI Law Deviation: IU .0
[T Sort By Mame
LChange Sune Faranms | Cloze

Document Tab

Use the Document tab to assign the file name of a document
or program that you want operators to view and optionally
acknowledge as part of a phase processing. Acknowledgment
can be specified to occur at the start of the phase (On Entry) or
as the last step (On Exit) of the phase. When the phase
processes, Windows launches a program based on the file
extension. For example, if the extension is .html, Windows
could launch a browser.

Note The program that is launched is based on Windows settings.

For more information on associating file extensions with
programs see your Windows user references.

An example of how you might implement the Document
Viewing feature could be based on a requirement that
operators must view material safety data and then
acknowledge the action. Furthermore, you might have the
material safety data stored in an HTML document on a
network at the address http://Material_Safety.html.
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Note If you are using batch clients in your system, and intend to
run a recipe that uses the Document Viewing feature, make
certain that each client is properly configured to access the
document. One way to ensure this is to place all of your document
files in a folder that is shared for your client systems.

Actual document viewing and acknowledgment is a function
of the View Doc and View Doc Ack buttons on the Batch
Display.

For more information on the Batch Display, see Chapter 9,
Batch Management System.

On Entry — Enable this option if you want to require an
operator, supervisor, or person with a comparable security
role, to verify and confirm viewing of the document as the
first step of the phase. During recipe processing, the option
requires the operator to press the View Doc and View Doc Ack
buttons on the Batch Display. You can configure the buttons
to require the entry of security identification numbers and
passwords as the first step of the phase. Configuration of the
appropriate Done By and Check By security roles is performed
in the Security Editor.

Prior To Edit — Enable this option if you want to require an
operator, supervisor, or person with a comparable security
role, to verify and confirm viewing of the document as the
last step of the phase. During recipe processing, the option
requires the operator to press the View Doc and View Doc Ack
button on the Batch Display. You can configure the buttons
to require the entry of security identification numbers and
passwords as the first step of the phase. Configuration of the
appropriate Done By and Check By security roles is performed
in the Security Editor.

For more information on the configuring security,
seeChapter 13, Security System.

Viewing Documents on Clients

If you are using batch clients in your system, and intend to
run a recipe that uses the Document Viewing feature, make
certain that each client is properly configured to the
document. One way to ensure this is to place all of your
document files in a folder that is shared for each of your
client systems.
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Building Recipes in a Connectionless Process

Model

Constructing recipes from a connectionless process model
requires more attention to details on the part of the recipe
builder when you define the sequence of operations and
phases. Connectionless transfers require complementary
process phases coordinated in the recipe and by the operator
or the control system to move material from one unit to
another. Parallel operations must be constructed in the
procedure with the source and destination instances assigned
to the appropriate operation. Within each operation, you
must define the appropriate discharge or charge phase. If
multiple units are available for the source instance, you must
define manual unit selection in the recipe equipment
requirements and the you must include a recipe allocate
process instance phase in the phase procedure to have an
operator manually select the appropriate source unit for the
transfer.

If material tracking is required, you must assign any input
material being transferred to a parameter of the source
process phase and must assign any output material being
transferred to a parameter of the destination process class
phase.
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The following example shows a material transfer operation
and phase procedure from a bulk tank to a reactor. The
Discharge BulkTks phase has an input parameter defined for
the phase that is not shown in the diagram. This parameter
1s used to track the amount of material transferred from the
manually allocated bulk tank to the automatically allocated

reactor.

Discharge Charge
BulkTks Reactars
Encf

Alloc Process Charge
BulkTks Reactors
Discharg
BUIKTks End
Enct
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Recipe Procedure Summary

You construct recipe procedures by combining unit
procedures, operations and phases. Additionally, the
examples shown here show some of the configuration options
described in previous sections. The following summary shows
the fundamental associations between the various editors
and how you might use them as you create a recipe. These
diagrams serve as road maps, which you can reference as you
construct recipe procedures.

The following image shows the configuration of operations
and phases.

j4 Recipe Editor - Recipe123 =
File Edit “iew Help
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The following image shows an example for loading an
operation from the Operations library.

jz4 Recipe Editor - Recipe123 =
File Edit Wiew Help
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The following image shows an example of adding branch and
transition objects.

i Recipe Editor - Recipel23 *
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The following image shows an example of adding and
configuring phases.
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Chapter 9

Batch Management System

Overview

Scheduling

The InBatch Management System consists of scheduling,
initializing, coordinating the processing of batches with the
control system, interfacing with operators, and directing
batch activity to the historical database. The functions that
are provided by the InBatch Management System are
available through the Batch Scheduler, Batch, and Batch
Manager applications. By applying these applications, you
can achieve a flexible, reliable, and intuitive solution to
managing all of your batch processes.

The following section provides an overview of the functions of
the Batch Management System.

Batch Scheduler prepares the batches to be processed. You
must manually enter the batch identification, master recipe
identification, quantity to be produced, and train
identification. After you have entered this information, you
can initialize the batch.

Initialization

You must initialize each batch before it can be processed. The
initialization process involves:

o Validating the recipe

e Verifying that the train exists
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o Verifying that the bulk materials defined in the recipe
are found in the Materials Database

o Verifying that the recipe equipment requirements are
satisfied by the train

o Verifying that the Process Model database is compatible
with the recipe.

Batch and Unit Management

The Batch Manager directs and supervises the processing of
each batch. The Batch Manager interprets a recipe and
enables the control system. Based on the recipe procedure,
the Batch Manager signals blocks of control software,
referred to as phases, to run. Automatic and Semi-Automatic
phases are programmed logic blocks that exist in the control
system. They are responsible for controlling functions
associated with a unit or a connection. Before enabling each
phase, the Batch Manager verifies that the phase is ready to
be processed. If so, phase parameter values are downloaded
to the phase, and the phase is started.

The Batch Manager also interacts with the batch application.
InBatch provides operators with information about all
batches running in the system. Operators can put a batch or
phase on Hold, restart and abort batches or phases, and
change the batch processing mode. The Batch Manager also
has a Jump mode that allows you to change the processing
point of an active batch that is on hold. Operators can use
this feature to either jump ahead during recipe processing or
repeat phases that have already run. In addition, operators
can change phase parameter values, acknowledge the
processing of phases, review phase interlock status, and
enter comments. All of these can be done while a batch is
running.

The Batch Manager coordinates the usage of process units for
each batch. Each batch is a separate entity and contends
along with other batches to own the process units that it
needs. The Batch Manager assigns (allocates) ownership of
units to batches as units become available and releases units
when they are no longer required by the batch.

You must design flexible batch control systems with the
supervisory workstation as an active participant in the
processing of a batch. Unit management is very sophisticated
in a flexible batch system. Most control systems do not have
the ability to program a unit manager capable of interpreting
and running complex recipe procedures.
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History

A master recipe uses classes of process units rather than
specific units. That is, phases pertain to a class of units, not a
specific unit. When the Batch Manager runs a master recipe,
each phase encountered is converted into a unit or connection
specific phase. This process is called master-recipe-to-partial-
control-recipe conversion. The train assigned to produce the
batch contains all the units that can be used. The Batch
Manager automatically converts the master recipe to a
control recipe based on the units in the train, whether or not
they are available.

After a batch is done, the operator has the option of saving
the as-built recipe to the recipe database. All final formula
targets, and optionally all the specific equipment used for the
recipe, can be saved. These capabilities allow the recipe,
which may have produced a high quality batch, to be re-run
at a later date.

The Batch Manager captures all batch processing events and
operator activity during the processing of a batch and sends
this information to the historical database.

For more information on the data that is stored and the
format in which it is stored, see Chapter 10, History System.

Only one instance of Batch Manager can be active in your
batch management system. There are no restrictions on the
number of InBatch run-time clients that you can have in a
system. The Batch Manager interacts with several databases
as well as with the clients. The following information
describes the interaction of Batch Manager and the
databases:

o Master recipes are retrieved from the Recipe Database
(RecipeDB) when a batch is initialized.

e The Process Model Database is used to transform the
master recipe to a control recipe.

o The Materials Database is used to retrieve the location
and tracking IDs of materials that are stored in units.
The Materials Database is updated by the Batch
Manager when materials are used and when materials
are produced.

e All batch processing events and operator activity are
logged to the History Database.
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o The Batch Scheduler manipulates the Batch Database
through the Batch Manager. Several Batch Schedulers
can be running on a system, but there is only one
schedule database.

o InBatch run-time clients and InBatch provide a dialog
box into the Batch Manager. From these, operators can
select a batch, start a batch, put a batch in hold, restart a
batch, and abort a batch. All information needed to
monitor and interact with the process during the
processing of a batch is provided.

e The Batch Manager interacts with phase logic (phases)
located in the control system. As each phase is to be
processed, the Batch Manager checks to see if the phase
is ready. If the phase status is ready, any configured
phase parameter values are written to the phase, and
then the phase is started. When the phase completes its
task, it informs the Batch Manager by setting the Done
status. The Batch Manager responds by enabling the
Reset command and returning the phase to Ready status.

Batch Management Diagram

The following diagram shows the components of the InBatch
Management System.

Batch Client
\/
e
N <«—» | Batch Scheduler
Recipe Editior |€«—» Recipe >
Database
«—> Batch Display
N
¥_—-—/
. /"’\
Materials Editor |€«—] Materials |<—>| Batch Manager >
Database
«—> Batch
Database
/’\
N~ —
Process Modeling (¢—| Process Model | <—> ]
e Database > Historical
\_’/
Database
Batch Control ?

l

Control System
Phase Logic
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Using the Batch Scheduler

Use the Batch Scheduler dialog box to manually schedule and
dispatch batches that are to be run by the Batch Manager.
The Batch Scheduler is not designed to optimize a schedule.
The batch database can be accessed by external scheduling
applications such as those that use the Batch ActiveX
controls.

A batch is defined by a Campaign ID, Lot ID, Batch ID,
Recipe, Quantity (8 characters maximum), Train, and Mode
of operation. The scheduler verifies all new batch names to
ensure validity and uniqueness.

Identifying Batches

Each batch is identified by a unique three-part hierarchical
name. The highest level is the Campaign ID, followed by the
Lot ID, and finally the Batch ID. An operator must manually
enter the Batch ID. It is not necessary to use all three of the
identification fields. The Campaign ID field is required. The
Lot ID and Batch ID fields are optional.

All historical information about a batch is logged to history
using the Batch ID. If the Batch ID is not unique, duplicates
can exist in the historical database. The Batch Scheduler
verifies only that the Batch ID is unique among the batches
currently in the Schedule dialog box. The Batch Scheduler
does not verify that the identification for a batch is unique
throughout the History database.

Note The Batch Manager must be running before you start Batch
Scheduler.
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Defining a Batch
You can define a batch by using the Batch Scheduler dialog
box.
To open the Batch Scheduler

¢ On the Environment Display dialog box, double click the
BatchSched icon.

.

The Batch Scheduler dialog box appears. Use this dialog
'a'. box to schedule, initialize, and monitor batches. Use the
' menu or the toolbar to access system functions and
options for the Batch Scheduler.

9y

5 Batch Scheduler T : . ﬂ!j
2B i b il o D

Bxl ey vl G viwl §

| Campaign [ Lot

[ Barch [ Recspe [ S [ Tuan [ Meeda [ Sahss |

Campaign Fiecioe... H?Mnmdi: Disfmudh £ dbor Sefings
o S  Somiduiomali _ses |
g [ 0 @ |[ | Cled ] _Pauee|

s | _ove | _owm | _ow |

i

To Define a Batch

1 In the Campaign box, type a campaign ID (16 characters
maximum). This is a required item.

2 In the Lot box, optionally type a lot ID (16 characters
maximuim).

3 In the Batch box, optionally type a batch ID
(16 characters maximum).
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4 Click Recipe to open the Recipes dialog box.

i Recipes

LEMOMNADE LEMONADE Praduction Froduction
OR&NGET ORANGE Production Production
PIMEAPFLE PIMEAPFLE Production Production
FIMEAPFLES FIMEAPFLES Production Froduction

ok | e | End. | Fe. | Clese |

5 Select a recipe in one of the following ways:
e Double-click a list item. The list contains the recipes
in the recipe database that have been approved for
production or approved for test.

o Click the Find button to search for a specific recipe in
the database. The find options allow you to search all
the recipes, or select a recipe based on recipe ID,
Name, State, or Type.

e Click the Filter button to filter recipes based on their
ID, Name, State, or Type.

Recipe filtering is applied only when the Recipes
dialog box is open, and you have defined specific
filtering criteria. When you close the Recipes dialog
box, any previous filtering criteria is no longer
applicable.

6 In the Quantity box, type the size of the batch to be
produced.

If you do not enter a quantity, the default quantity from
the recipe is used.
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7  Click the Train button to assign the train to be used.
The Trains dialog box appears.
Select a train by double-clicking the desired entry in the
list.

Trains |

B
MI¥ER 1 LINE
MIXER Z LINE

[~
k. I Apply Cloze |

8 In the Mode area, select one of the following modes of
batch operation when the batch is started. You can
change the mode at any time during batch processing
from the Batch application.

o Automatic — The recipe procedure is processed exactly
as defined in the recipe.

o Semi-Automatic — Each phase must be acknowledged
by the operator before it is processed. Prior to
acknowledging the phase, phase parameter values
can be edited.

e Manual — Any phase in the recipe defined for
equipment that is allocated to the batch can be
manually processed.

For more information on dynamically changing the batch
mode, see 'Using Batch Processing Modes ' section in
Using Batch Manager.

9 Click Add.

An entry appears in the schedule list with the defined
batch information.

Note When you add a batch in which the quantity is greater
than the recipe maximum batch size, the Scheduler opens a
dialog box that asks you to confirm the addition of multiple
batches each with the recipe default value as its quantity
assignment. If you click Yes, the number of batches needed to
produce the entered quantity is automatically generated and
all the batches are added to the list. If you select No, no
batches are added to the list.
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Determining the Status of a Batch

Each batch in the schedule list has a status. The Status
column on the Batch Scheduler dialog box shows the current
state of the batch. There are nine possible statuses as shown
in the following table.

Status Description

Open The batch has been added to the schedule list, but has not been
initialized.

Ready The batch has been successfully initialized.

Run The batch has been started and is running.

Held The batch has been held.

Done The batch has completed normally.

Aborting The batch is in the process of being aborted.

Aborted  The batch has been aborted.

Locking  The batch is in the process of aborting phases and entering Jump mode.

Locked The batch has been successfully locked and Jump mode is enabled.

Initializing a Batch

You must initialize a batch before you can run it.

The initialization process performs the following checks to
ensure that the batch can be properly processed:

o Recipe Verification

Verifies that the recipe assigned to the batch exists. If the
recipe does not exist, an error appears. The recipe must
be created or another recipe must be assigned to the
batch.

e Recipe Validation

The recipe assigned to the batch is validated with the
process model database and the Materials Database. If
the recipe is not valid, an error appears. The recipe must
be changed, or the process model database or the
Materials Database must be checked and corrected.

¢ Train Verification

Verifies that the train assigned to the batch exists. If the
train does not exist, an error appears. The train must be
added using the Train Editor or another train must be
assigned to the batch.
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o Recipe Equipment Requirements Verification

Verifies that units defined in the recipe equipment
requirements are in the assigned train. This includes
having at least one unit in the train for each process
instance, as well as having at least one unit in the train
that satisfies the required attribute range. Errors are
shown if either of these conditions is not satisfied. The
train must be altered using the Train Editor or another
train must be assigned to the batch. If the attribute range
1s not satisfied, the recipe equipment requirements must
be changed or the value of the unit attribute in the
process model must be changed.

e Quantity Verification

Verifies that the quantity assigned to the scheduled
batch is greater than the recipe minimum batch size
specification, and less than the recipe maximum batch
size specification. If the quantity is less than the
minimum batch size, an error appears. The quantity
assigned to the batch or the recipe minimum batch size
must be changed.

When the batch has been successfully initialized, the
status changes from Open to Ready. A selected batch can
be “un-initialized” by clicking on the Change button. The
batch status changes from Ready to Open. This can only
be done to batches that are Ready.

WARNING! Batch Manager verifies that all units required by the
recipe are available in the train. Connections and possible
paths through the train are not verified. Thus, if a connection
is not available in the train, it is possible to take a path through
a train that results in a dead-end situation.
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In this example, the recipe requires a transfer from
Process Class A to Process Class C. The recipe initializes
properly on either Train 1 or Train 2, but does not run
properly on Train 2. Although Train 2 has the correct
unit, it does not have the connections needed to run the

recipe.
unit1| < Process Class A > |unit4
P Cl B
Unit2| <«——258SS ~d8s Unit 5

| '

. Process Class C .
Unit 3| < » |Unit6

Train 1 Train 2

Therefore, it is extremely important when multiple paths
are possible through a train, to determine if the recipe
can process properly for all possible paths. If not, a
change in the train must be made.

To initialize a specific batch

1 On the Batch Scheduler dialog box, select a batch. The
batch must have a status of Open.

%‘F 2 On the toolbar, click the Single batch icon.

To initialize multiple batches

1 On the Batch Scheduler dialog box, check to make sure
that all the batches have a status of Open.

| | 2 On the toolbar, click the Multiple Batch icon.

il
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Sorting the List of Scheduled Batches

|

You can sort the batch schedule list in various ways. You can
also return the new sorting order to its original state.

To sort the list of scheduled batches

1 Open the Batch Scheduler dialog box.

2 On the toolbar, click the Filters icon.
The Schedule Filters dialog box appears.

3 Use the various tabs to filter data.

To undo sorting
1 Open the Batch Scheduler dialog box.

2 On the View menu, click Undo Sorting.

CLB Tab
Use the CLB tab to sort the list of scheduled batches based on
any combination of campaign, lot, and batch.

Schedule Filters x
CLE IFlecipel Train I MDde!Statu&I
Campaigns Lotz Batches
[- [- |
[~ [~ [ |
0K tppy | Clearal | Ciose |
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Recipe Tab

Use the Recipe tab to sort the list of scheduled batches based
on any combination of Recipe IDs, Types, and States.

Schedule Filters E3 I
CLe  Recipe | Train | Mode/Status |
Fecipe IDs Types States
LEMONADEL || [Froduerion =] |Production =
OK. tpply | Clearsl |[ Close |

Train Tab

Use the Train tab to sort the list of scheduled batches based
on one or more train assignments.

Schedule Filters I

CLB IHecipe Train |Mode:’5tatu&|
Trains

JUICE AREL =)
MIXER 1 LINE
MIXER 2 LINE

0ok, bpply | Cleara Close
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Mode/Status Tab

Use the Mode/Status tab to sort the list of scheduled batches
based on any combination of batch processing mode and
status.

Schedule Filters b

CLE | Recipe| Train  Mode/Status |
Maodes Status
Automatic ;l Open ;l
Readsy
= =
Ok fpply | Cearal | Close |

Running Batches in a Specific Order

=

You can run batches for each train in the order on which they
appear in the schedule.

Note If you sorted the Batch Schedule list using the Filter option,
batches are processed in the order defined by your sort
preferences. In this case, the Execute in Order option is not
available.

To run batches in a specific order
1 Open the Batch Scheduler dialog box.
2 On the toolbar, click the Execute in Order icon.

This option remains in force until you turn it off. The icon
acts as a toggle.

Or, on the Options menu, you can click Execute in Order.
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Using Standard Batch Operations

e l=

You can use the Batch Scheduler dialog box to perform the
following standard operations:

¢ Delete a selected batch from the schedule. You can select
only batches with a status of Open, Ready, Done, or
Aborted.

e« Remove all batches from the schedule list that have a
status of Done or Aborted. Perform this operation on a
regular basis to minimize the size of the Batch Scheduler
list.

e Move batches up or down in the schedule. These options
are typically used in conjunction with the Execute in
Order option to sequence the scheduled batches for
production.

Note If you sorted the Batch Schedule list using the Filter option,
batches are processed in the order defined by your sort
preferences. In this case, the Move options are not available.

e View errors

e Show or hide the toolbar or status bar.

To delete a batch from the schedule

1 Open the Batch Scheduler dialog box.

2 Select a batch.

3 On the toolbar, click the Delete icon.

4 Click Yes in the dialog box to confirm the deletion.

To remove completed or aborted batches from the schedule
1 Open the Batch Scheduler dialog box.

2 On the toolbar, click the Cleanup icon.

All batches with a status of Done or Aborted are removed
from the list.

To move batches up or down in the schedule
1 Open the Batch Scheduler dialog box.

2 Select a batch.

3 On the toolbar, click the Move Up or Move Down icon
until the batch is positioned where you want it.
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To view errors
1 Open the Batch Scheduler dialog box.
2 On the View menu, click Errors.

The Errors dialog box appears. It lists all the batch errors
that are associated with the list of scheduled batches.

Entry already exists! e

K| _’Ij
Close |

To show or hide the Batch Scheduler toolbar
1 Open the Batch Scheduler dialog box.

2 On the View menu, click Toolbar.

To show or hide the Batch Scheduler status bar
1 Open the Batch Scheduler dialog box.

2  On the View menu, click Status Bar.
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Using the Batch Display

The Batch Display is a batch server and run-time client
application that provides an operator interface to the Batch
Manager. The Batch Manager is responsible for managing
the processing of recipes and providing information,
instructions, and the statuses of all batch activity in the
system. It also enables employees to monitor the processing
of the procedure, enter comments and parameter values,
acknowledge the start or completion of phases, review phase
interlocks, and run instructions, and answer questions
pertaining to the batch. The Batch Display also provides the
necessary interface for external document viewing and
acknowledgement.

InBatch processing data is accessible to external applications
through ActiveX controls and the Toolkit.

Note Batch Manager must be running before you start the Batch
Display. The batch system supports the operation of multiple
instances of Batch Display. Therefore, you must use the
Environment Editor to configure multiple instances of Batch
Scheduler.

For more information on setting up multiple Batch Scheduler
instances, see Chapter 2, Environment Management System.
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To open the Batch Display dialog box

4 On the Environment Display dialog box, double-click the

BatchDspl icon.

The Batch Display dialog box appears. The dialog box is
divided into several functional areas as shown in the

following illustration.

You use the dialog box to control the processing of a

single batch.
Phase Batch  Phase Batch SFC Question
— Parameter Display List Identification Toolbar List
List Toolbar

% Batch Display

File  Actions Windows View Hglp

Batch
Control
Buttons

| G v (18] S| ¢ Sl BRI (5 A s [ SRR
Campaigr: 100 Lot 1 Batch: 1 | Mode: Automatic —Status Ready FEE |
Equiprnent | Unit Procedure | Operatfon | Phase ‘ Status ‘ Action ‘ Questions ‘ =
Batch Hold
EBatch Hestart
Bateh Abart
es Jiil=} | Edit Mode.
Parameter [ Twpe [ Edterssion | Value [ Unitof Measwe | Chenge | Imstructions Phase Gtart
;I Fhase Hold
Ehase Festart |
Fhase Abort
_ILI Fhase Desc.
q »
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Functional Areas on the Batch Display Dialog Box

This section describes the various functional areas on the
Batch Display dialog box.

Batch Identification

Across the top of the Batch main dialog box is the batch
identification information. Included here are the Campaign
ID, Lot ID, Batch ID, Mode, Status and Action.

Phase List

The Phase List contains a dynamic list of active phases. The
equipment allocated for each phase and the status of each
phase is also included in the list.

Question List

The Question List contains a dynamic list of active questions.
Answering a question requires the selection of the question
and the appropriate answer button.

Batch Control Buttons

The Batch Control Buttons give the user the ability to start
the batch, hold the batch, restart the batch, abort the batch,
and change the batch mode.

Phase Parameter List

The Phase Parameter List provides a dynamic list of all
formula parameters for active phases, as well as the ability to
change parameter values.

Instruction List

The Instruction List provides a list of instructions associated
with the phase selected in the Phase List.

Ack Doc Button

The View Doc button provides the necessary operator
interface to view a document that is specified as part of a
phase. Once the document is viewed, the button label
changes to Ack Doc, requiring operator acknowledgement in
order to continue processing.

Phase Control Buttons

The Batch Control Buttons give the user the ability to start a
phase, hold a phase, restart a phase, abort a phase,
acknowledge a phase, satisfy phase control buttons, enter a
phase or batch comment, view phase interlocks, and
manually select equipment for phase processing.
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Sequence of Unit Procedures and Operations

The Sequence of Procedures and Operations dynamically
show the current Procedure and Operation that are running
in the selected batch. The status of each unit procedure and
operation in the SFC is represented with colors.

Color Description

Cyan Continue mode processing
Gray Inactive

Green Active

Yellow Completed

Sequence of Phases

The Sequence of Phases dynamically shows the current
phases running in the selected batch for the selected
operation. The status of each phase in the SFC is represented

with colors.

Color Description

Gray Inactive

Green Active

Red Interlocked, Held, or Waiting for
Operator Action

Yellow Completed
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Running a Batch

You can run a scheduled batch from the Batch Display dialog
box. As the batch runs, you can use the dialog box to interact
with the various processing phases.

To start a batch
1 Open the Batch Display dialog box.

2 On the toolbar, click the Schedule icon.
3 The Schedule dialog box opens.

The Schedule dialog box lists all batches that are
scheduled and active in the system.

Any batch with a status of Ready, Run, Held, Done,
Aborting, or Aborted is considered active. The list also
indicates which batch requires action by displaying
double-asterisks (**) in the Action column of the list. To
show information for the selected batch, double-click it.

4  Select a batch from the list.
5 On the Batch Display dialog box, click Batch Start.
The batch begins to run.
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Allocating Equipment for a Batch

|

You can view the status and availability of the units or
connections in the train assigned to the selected batch. The
Equipment Allocation dialog box is available only for batches
that have status of Run, Held, or Aborting.

To open the Equipment Allocation dialog box

1 Open the Batch Display dialog box.

2 On the toolbar, click the Equipment Allocation icon.
The Equipment Allocation dialog box appears.

=& Equipment Allocation x|
— Batch Information Yiew Filter
Campaign: 2001-03-17 v Urits
Lot 1 ¥ Connections

Batch: 1

Train: Process Cell
E quipment Type Allocation Statuz State
Blkl ExEBE Connection Eeady Ayailable [fot used] ;I
ElkZ B=id Connection EReady Available [rot used] =]
Elk:s BxB Connection EReady Available used]
Blk3_Exd Connection EReady Ayailable [rot used]
Elk3_B=E Connection EReady Ayailable [rnot used] ;l

Feleaze | Allacation Hueue, |

— Inztances

EulksPxsZ

Allocate |

— Unit Cantrol
Uriteld | | WritFestart || Uit A

Cloze

Each unit in the train has a Status corresponding to one of
the statuses defined in the Process Model Editor. Each
connection in the train has a Status of Available or
Unavailable. This status corresponds to the status of any
segments that were assigned to the connection in the process
model. If segments were not assigned to a connection, the
status of the connection is always Available. The status of a
connection is Unavailable if any one of the segments
assigned to the connection has an equipment status that has
not been marked as Available in the process model.
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The Allocation of a unit or connection relates to the ability of
the unit or connection to be allocated by Batch Manager. The
Ready allocation value means that the unit or connection is
available to be allocated. The Allocated value means that the
unit or connection is allocated by a batch. A Busy value
indicates that the unit or connection has been allocated by
another batch.

Manually Allocating or Releasing Equipment

You can manually allocate any unit or connection in the
Train if the Allocation column lists it as Ready. The instance
names correspond to those defined in the recipe assigned to
the selected batch. This allocates the chosen instance to the
selected unit or connection. Any unit or connection in the
train, if Allocated, can be manually released. Manual
allocation and release overrides automatic and recipe
allocation.

To manually allocate equipment

1 Open the Equipment Allocation dialog box.
2 Select the unit or connection.

3 Click Allocate.

To manually release equipment
1 Open the Equipment Allocation dialog box.
2 Select the unit or connection.

3 Click Release.

Viewing a List of Batches Waiting for Equipment
You can view a list of the batches that are waiting for the
selected equipment.

To view a list of batches waiting for equipment
1 Open the Equipment Allocation dialog box.
2 Click Allocation Queue.
The Equipment Allocation Queue dialog box appears.

The list appears in the order that the batch is to run in
the unit.

3 Use the arrow buttons to select a batch and move it up or
down in the queue. he batch at the top of the list is the
next batch to run.

InBatch User’s Guide



388 @ Chapter 9 Batch Management System

Showing and Hiding Units and Connections in the
Equipment List

You can enable and disable the units and connections in the
equipment list.

To show or hide units and connections
1 Open the Equipment Allocation dialog box.
2 In the View Filter area, do the following:
o To show units only, select the Units check box.

e To show connections only, select the Connections
check box.

o To view both units and connections, select both check
boxes.

Enabling Unit Control Tags for a Selected Unit

You can enable the particular Unit Control tags for the
selected unit. This capability provides individual control over
each unit in the process. Two Hold Propagation Modes are
available. In addition to the Hold Propagation modes, Unit
Control can be further enhanced by using Unit State system
tags.

To enable unit control tags for a selected unit
1 Open the Equipment Allocation dialog box.

2 Click the appropriate Unit Control button.

Note Hold Propagation Mode 1 is enabled by default. To enable
Hold Propagation Mode 2, you must enable the Phase/Batch Status
parameter name using Environment Editor. To use Unit State
system tags, you must enable the Unit States parameter using
Environment Editor.

Hold Propagation Mode 1 - Unit State Enabled

This mode is the default mode of operation and enables a unit
to be allocated only if it is Unallocated, has an Available
Status, and has a Ready state. During normal processing, if
unit state goes to Alarm or Held or if the batch is held by the
operator, Unit Hold is set for all units allocated by the batch.
The batch state goes to Held when all allocated units
transition to either the Held or the Alarm state. The operator
can restart the batch only if all allocated units are in the
Held state. If any units are in the Alarm state, they must
transition to the Held state before the batch Restart
command is available. After a Restart command is written
and all allocated units transition to either the Run or Ready
state, the batch status returns to Run.
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Note There is an assumption that a Unit in a Held state can be
restarted and then immediately change to a Run or Alarm state. If
this mode does not appear to function as described, you should
review the Restart logic that you are using.

Hold Propagation Mode 1 - Unit State Disabled

This mode enables unit allocation only if it is Unallocated
and has an Available status. During normal processing, if the
batch is held by the operator, Unit Hold is set for all units
allocated by the batch. The batch state goes to Held. The
operator can restart at any time. After a Restart command is
written the batch status returns to Run.

Hold Propagation Mode 2 - Unit State Enabled

This mode enables unit allocation only if it is Unallocated,
has an Available Status, and has a Ready state. During
normal processing, if the unit state changes to Alarm or
Held, or if any phase changes status from Run to Held, or if
the batch is placed in Held by the operator, then Unit Hold is
set for all units allocated by the batch. Additionally, the
phase Hold is set for all phase with a Run status. The batch
state goes to Held when all allocated units transition to
either the Held or the Alarm state. The operator can restart
the batch only if all allocated units are in the Held state. If
any units are in the Alarm state, they must transition to the
Held state before the batch Restart command is available.
After a Restart command is written and all allocated units
transition to either the Run or Ready state, the batch status
returns to Run.

Hold Propagation Mode 2 - Unit State Disabled

This mode enables unit allocation only if it is Unallocated
and has an Available status. During normal processing, if
any running phase changes to Held, or if the batch is held by
the operator, Unit Hold is set for all units allocated by the
batch and Hold is set for all running phases. The batch state
goes to Held. The operator can restart the batch at any time.
After a Restart command is written the batch status returns
to Run.

Note There is an assumption that a Unit in a Held state can be
restarted and immediately change to a Run or Alarm state. If this
mode does not appear to function as described, you should review
the Restart logic that you are using.

For additional information, see Allocating Equipment for a
Batch on page 386.
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Using Standard Batch Display Operations

You can perform the following standard operations on the
Batch Display dialog box:

» View messages associated with a batch.
e View errors associated with a batch.

» Save the recipe associated with a completed batch
(control recipe) to the recipe database.

o Show or hide toolbars.

o Show or hide the status bar

e Show or hide various panes of the dialog box.

e Zoom in and out on various panes of the dialog box.
o Increase or decrease the size of icons.

o Ifyou are using I/A Series components, you can do the
following:

e View the Alarm Manager.
e View the Foxboro SFC/ST Display Manager.
o Show or hide the Fox toolbar.

Viewing Messages Associated with a Batch

You can view all messages associated with the batch that you

are currently viewing. It also shows messages to alert
operators about other batches that require operator action.
The following list shows a summary of message types:

«  Waiting for the operator to answer a transition logic
question.

o Waiting for a transition logic expression or wait function

to conclude.

o Waiting for the operator to manually select a unit to

allocate to an instance. The instance name is provided in

the message.

o Waiting for equipment to become available for allocation

to the current batch. The instance name is provided in
the message.

o Waiting for the operator to acknowledge the beginning of

a phase. The equipment, operation, and phase requiring
the acknowledge is provided in the message.

«  Waiting for the operator to acknowledge the end of a
phase. The equipment, operation, and phase requiring
the acknowledge is provided in the message.
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|:

o Waiting for the operator to edit one or more phase
parameters. The equipment, operation, and phase
requiring the parameter editing is provided in the
message.

o Waiting for the operator to enter a comment for a phase.
The equipment, operation, and phase requiring the
comment is provided in the message.

o Waiting for an operator action on another batch. The
campaign, lot, and batch identification information is
provided for the batch requiring the action.

To view the Batch Messages dialog box

1 Open the Batch Display dialog box.

2 On the toolbar, click the Batch Messages icon.
The Batch Messages dialog box appears.

Batch Messages x|

ReactorAJAdd_Process/iManAdd: Waiting for entry acknowledge. -
ReacterAJAdd_Process/ManAdd: Waiting for entry acknowledge.

Viewing Errors Associated with a Batch
You can view all errors associated with a batch.

To open the Batch Errors dialog box
1 Open the Batch Display dialog box.

2 On the toolbar, click the Errors icon.

The Batch Errors dialog box appears.

Saving a Control Recipe

You can save the recipe associated with a completed batch to
the recipe database. All final target values for formula
parameters are saved. You also have the option to save the
recipe as an equipment dependent recipe by enabling the
Save Runtime Equipment check box. Additionally, you can
retain recipe approvals by enabling the Retain Recipe
Approvals check box. This selection enables the recipe to be
immediately scheduled. The operator also has the option of
overwriting the existing recipe or changing the Recipe ID and
saving it as a new recipe. If the existing recipe is overwritten
the version number is incremented.
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Regardless of the options selected, the operator must enter
their name in the Author field and optionally enter a
comment. The comment is saved as part of the version
history.

Note If the Recipe was created as read-only, you cannot save it
with the same Recipe ID. However, you can save it with a
different Recipe ID.

To save a control recipe

1
2

6
7

Open the Batch Display dialog box.
On the Actions menu, click Save Control Recipe.
The Save Control Recipe dialog box appears.

Save Control Recipe E3

Recipe ID: IRECipE123

Author: I

[ Save Buntime Equipment

[™ Retain Recipe &pprovals

Werzion Comments

-
4 F

Save I Cloze

Type your name in the Author box.

If you want to save the run-time equipment used for the
batch, select the Save Runtime Equipment check box.

If you want to retain the approvals that were originally
designated for the recipe, select the Retain Recipe
Approvals check box.

Optionally type comments in the Version Comments box.
Click Save.

Showing or Hiding Toolbars

You can show or hide the following toolbars on the Batch
Display dialog box:

Main toolbar

SFC toolbar
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To show or hide toolbars
1 Open the Batch Display dialog box.

2 On the View menu, click the name of the toolbar that you

want to show or hide. These options toggle the toolbars on
and off.

Showing or Hiding the Status Bar

You can show or hide the Status Bar on the Batch Display
dialog box.

To show or hide the Status Bar
1 Open the Batch Display dialog box.

2  On the View menu, click Status Bar.

Showing or Hiding Panes
You can show or hide the following panes on the Batch Display
dialog box:

o Unit Procedures
e Operations

e Phases

To show or hide panes
1 Open the Batch Display dialog box.
2 Do one of the following:
e On the toolbar, click the appropriate icon.

e On the View menu, click the name of the pane that
you want to show or hide.

Icon Function
Unit Procedure pane
g
Operation pane
L7
| |

Phase pane
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Zooming in or Out on Panes
You can zoom in or out on the following panes. Ten levels of
magnification are available.

e Unit Procedures
e Operations
e Phases

To zoom in or out on panes
1 Open the Batch Display dialog box.

2 Click the various Zoom In or Zoom Out icons for the
panes or select an item on the View menu.

Icon Function

Unit Procedure zoom in

Unit Procedure zoom out

Operation zoom in

Operation zoom out

Phase zoom in

Phase zoom out

AEE e EE

Increasing or Decreasing the Size of Icons
You can toggle back and forth between large and small icons
on the Batch Display dialog box.

To increase or decrease the size of icons
1 Open the Batch Display dialog box.

2 On the View menu, click Large Icons.
o If the icons were large, they become small.

o If the icons were small, they become large.
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Using I/A Series Components
The following activities apply only to I/A Series systems:

* Viewing the Alarm Manager. For more information on
the Alarm Manager, see your Foxboro documentation.

e Viewing the Foxboro SFC/ST Display Manager. You can
enable security for this functionality.

¢ Show or hide the SFC toolbar.
¢ Show or hide the Fox toolbar.

¢ Enable the Status Bar menu item.

To view the Alarm Manager
1 Open the Batch Display dialog box.

2 On the toolbar, click the Alarm Manager icon or on the
ﬁl Windows menu, click Alarm Manager.

To view the Foxboro SFC/ST Display Manager
1 Open the Batch Display dialog box.

2 On the toolbar, click the Display Phase Sequence icon or
&1@ on the Windows menu, click Phase Sequence.

To show or hide the Fox toolbar
1 Open the Batch Display dialog box.

2 On the View menu, click Fox Toolbar.

Monitoring and Controlling Operations

The Batch Display is used by operators to monitor and
control the processing of batches. The Batch Display main
dialog box provides the functionality described in the
following list. More detailed information on many of these
features is described later in this section.

You can:

o View a list of all active batches in the schedule at any
time. An active batch is any batch that has a status of
Ready, Run, Held, Done, or Aborted.

o View a list of all phases for the selected batch.

o View the recipe procedure for each batch. The recipe
procedure shows the status of each phase.

o Control batches with the following buttons: Start, Hold,
Restart, and Abort.
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o Control phases with the following buttons: Start, Hold,

Restart, and Abort.

e View and control current Phase Status, Parameters, and

Instructions.

o Enter Comments associated with a phase or with the

batch.

e View and Acknowledge external documents.

o View Interlocks for each phase.

* View a list of Transition Logic Questions and answer the

questions.

» View a Message Line that shows operator commands.

e View Transition Logic Status.

o Force Transition Logic.

o Edit phase parameter values when a batch is active.

o Edit phase parameter values when a batch is not active

(Phase Parameter Editor dialog box).

Controlling Batches

Batches that are initialized have a status of Ready. If a batch
is Ready, you can select it from the Schedules dialog box and
start it with the Batch Start button. Batches that are running
have a status of Run. If a batch has a status of Run, the batch
can be put in Held status. If a batch has a status of Held, the

batch can be Restarted or Aborted.

Batch Status Description Active Buttons

Ready The batch is ready to be Started. Batch Start

Run The batch is running. The batch can be put in Batch Hold
Hold status.

Held The batch is in Hold status. The batch can be Batch Restart
Re-started or Aborted. Batch Abort

Aborting The batch is being aborted. N/A

Aborted The batch was aborted. N/A

Done The batch is finished. N/A

Locking The batch is aborting phases to enter into Jump  N/A
mode.

Locked The batch is locked and in Jump mode. N/A
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Changing the Batch Processing Mode

You can change the batch processing mode of the current
batch.

To change the batch processing mode
1 Open the Batch Display dialog box.

2 Click Edit Mode.
The Batch Mode dialog box appears.

BatchMode x|

aEml-dutomatic

3  Select a mode from the list.

4 Click OK.

For more information on dynamically changing the batch
mode, see 'Using Batch Processing Modes' in Using Batch
Manager.

Entering Phase or Batch Comments

You can enter comments about a phase or batch. While a
phase is running, you can enter a comment associated with
the selected phase. The comment is stored in the historical
database. If phases are not running and a comment is
entered, it is stored as a general comment associated with
the batch. If a phase is active, the operator can change the
comment type to Batch if the comment is not related to the
phase.

A batch must be initialized before comments can be written
to history. You can enter batch comments after a batch is
initialized but before it is started. However, the unique batch
identification record is not created until the batch is started.
Thus, if a batch is added, comments are entered and then the
batch is changed or deleted, unrecoverable comment records
are created that have a batch key field that does not point to
a valid batch ID log record. Therefore, you should enter
comments only after starting a batch.
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To enter batch or phase comments
1 Open the Batch Display dialog box.
2 Click Edit Comment.

The Comment dialog box appears.

Batch was delayed in the Blending
operation due to problems with the
gate wvalves jamming. - Joe

1] |
— Type
* Batch  Phase

S|

] Apply | Cloze |

3 Type the comment in the box.
4  Select the Type (Batch or Phase).

5 Click OK.
The Edit Comment button opens the Comment dialog box.

Viewing Phase Interlocks

You can view the status of the interlock phases for any active
phase in the procedure.

To view phase interlocks
1 Open the Batch Display dialog box.
2 Click Interlocks.

The Interlocks dialog box appears.
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Selecting Equipment

You can manually select equipment for a batch. The
Equipment Selection dialog box contains a list of possible
units that you can allocate for a particular recipe instance.
Whenever Manual Unit Selection is configured for a process
instance in the recipe Equipment Requirements Editor, you
must select the equipment that is to be allocated and used by
the current batch.

The Equipment Selection dialog box is dynamic. The current
status of units that are available for selection appears in the
dialog box. If the status of any equipment changes while the
dialog box is open, the status list updates accordingly. The
status of units shown in the Equipment Selection dialog box
corresponds to those statuses defined in the process model.
As long as the new unit status represents an available
status, the unit remains in the list.

To manually select equipment
1 Open the Batch Display dialog box.
2 Click Select Equipment.
The Equipment Selection dialog box appears.

‘& Equipment Selection :" ' x|

— Ihztahces

First Reactor

[

E quiprnent Skatuz

Allocate |

3  Select an item and click Allocate.

In this example dialog box, you must select the unit that
1s to be allocated for the first reactor process instance.
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Controlling the Status of a Phase

You can use the phase control buttons to control the status of
a phase. All active phases and their current statuses are
shown in the Phase List. Any phase that requires operator
action is shown with double asterisks (**) in the Action
column. You can select any active phase to view its
parameters, instructions, and interlocks. If the phase has
been properly configured in the process model, you can hold,
restart or abort the phase. The following table lists the
various phase statuses and an explanation of its operation.

Phase

Status Description Action

Wait The phase is waiting for operator action. The Acknowledge or edit
message line indicates whether a comment the comment.
or an acknowledgement is required.

Wait The phase is currently running. You can run  Acknowledge the
the phase after acknowledging the message. = Unexpected Status
Batch Manager waits until the phase is dialog box.
Ready.

Run The phase is running. Phase Hold

Held The phase is in Hold status; You can restart ~ Phase Restart or
or abort the phase. Phase Abort

Done Phase processing is complete. N/A

Interlocked Interlocks are preventing the phase from Select the Interlocks
running. button.

Aborted The phase has been Aborted. N/A

To control the status of a phase

1 Open the Batch Display dialog box.

2 In the phase list area, select an active phase.

3 Click one of the following phase control buttons:

e Phase Hold
¢ Phase Restart
 Phase Abort
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Editing Formula Parameters

An operator can alter any phase that has parameters
configured in the process model with Edit Allowed or Edit
Required during the processing of the phase. The edit field
and Change button are not available when the selected
parameter cannot be edited.

To edit formula parameters

1 Open the Batch Display dialog box.

2 Select the desired phase from the Phase List.

3 Select the parameter from the Phase Parameter List.
4

Click within the text entry field (adjacent to the Change
button).

(8]

Type an appropriate value.
6 Click Change.

Answering Questions

Transition objects that have been configured in the recipe to
ask a question of the operator are in the Questions List box.
The operator must select the question that is to be answered
and click Yes.

Depending on the recipe, there may only be one question or
there may be several. For an Execute All branch, all the
questions must be answered. If the branch is an Execute
One, then only one question must be answered.

If the question applies to a loop object, then the question is a
Yes or No question. If the answer is Yes, then the loop back is
processed.

Acknowledging Phases

Any phase in the recipe that has been configured with an
Acknowledge On Entry or Acknowledge On Exit option, as
well as all semi-automatic phases require the operator to
acknowledge the phase when processed. A message appears
in the message box when an acknowledge is required. Click
the Acknowledge button when required.
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Using the Inactive Phase Parameter Editor

You can edit or modify phase processing and phase
parameters anytime that a batch has a status of Ready,
Done, or Aborted. The Inactive Phase Parameter Editor
enables you to take the following actions:

Add an Instruction to a phase.

Enable or Disable Acknowledge on Entry configuration
for a phase.

Enable or Disable Acknowledge on Exit configuration for
a phase.

Enable or Disable Comment Required for a phase.
Enable or Disable batch Execution Continue Mode.

Modify Parameter Target Values for a phase.

Notes:

Phase parameter changes are dynamic and are used
during the processing of the batch if made for a phase
that has not yet processed. Phases that are not running
are shown in the list.

In the Phase Parameter Editor of Batch Display, the
fields do not update when you scroll through the list of
phases with keyboard arrow keys. The fields update
when the phase is selected from the list with the mouse.
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To open the Inactive Phase Parameter Editor dialog box

1 Open the Batch Display dialog box.

2 On the toolbar, click the Offline Phase Editor icon.

The Inactive Phase Parameter Editor dialog box appears.

Inactive Phase Parameter Editor x|
Inztance | IInit Procedure | Operation | Label | Phase Mame |
El I_J"::_:E: :5:1 .I':'I.Ijlj F'n:u:: o .I':'l.ljlj F'n:u:: =
Firgt_Reactar Add_Process Add_Process 2 bl andidd
Firzt_Feactar Add_Process Add_Process 3 bl anddd
Firzt_Reactor Add_Process Add_Process A Heat
Firzt_Reactor Add_Process Add_Process G Agitate

— Phase Properties
— On Entry On Exit — Comment
[T aAcknowledge [T acknowledge [~ Required
I Dene By [ DaneBy — Execution
[T Check By [~ Check By [~ Continue Mode
Instructions
4] _"I_I
Phaze Desc... | Apply |
— Parameters
I arme | Type | td aterial [D | IInit of Meazure | W alue
Aot [ Fput [30000045 45,000

Parameter Desc... |

b aterial M arme: IIlIatE r

Change | |45. 000

Cloze

InBatch User’s Guide



404 e Chapter 9 Batch Management System

Viewing Active Transition Objects

You can view the expressions associated with all active
transition objects. The lists each active transition and
includes the label and wait (time remaining) for the
transition.

To open the Active Transitions dialog box
1 Open the Batch Display dialog box.
+ 2 On the toolbar, click the Active Transitions icon.

The Active Transitions dialog box appears.

Active Transitions : 'E_._.'-.h.. .il

Active Tianshion | Label Wal

Descoption

Freca lo True

Tranztion Expression
huttaak: "1s Mixing Completes™))

L]

Ewpression Tag | Walue

3 Select a transition. from the list.

Its expression appears in the Transition Expression area. If
tags are associated with the expression, they are shown
along with their current value.

Any active transition object must have a result of False. You
can force the transition to True by selecting the active
transition and clicking Force to True.

Note If a tag read operation fails during the evaluation of a
transition expression, the evaluation of the expression is not
retired, even after the batch is restarted. To resume batch
processing, double-click the appropriate transition expression.
From the Active Transition dialog box, click Force To True.
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Using Batch View (I/A Series Only)

Batch View has the same functionality for interfacing with
the Batch Manager as Batch Display. This section focuses
primarily on the configuration of Batch View.

Batch View is designed to function as an integral part of
FoxView. From FoxView, Batch View is started using
parameters to either change the mode of Batch View or to
reconfigure its settings.

Batch View supports two modes of operation: configuration
and run-time. When Batch View is in configuration mode, its
location on the display, size, desired run-time toolbar buttons
and location, filter and several other parameters are
configured using the Properties dialog box.

Batch Manager must be running before you start Batch

View.

Configuring Batch View

You enable the Batch View configuration mode when you
start Batch View from FoxView with the configuration
parameter <-c> set. Each Batch View configuration is
identified with a configuration instance name that is defined
when Batch View is started. There are no limits on the
number of Batch View configuration instances in a system.

When in configuration mode, the following items can be
configured:

e Unit Filter

o Unit Focus

e Startup View

e Startup Size

e Startup Location

* Location to Toolbars

e Add, Delete and Define the Order of Toolbar Buttons
o Permanently Dock Toolbar

e Set Toolbar Buttons Icons as Large or Small.

* Location of Batch Editor

e Set Display to Always Be on Top.
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Batch View Parameters
Batch View has the following parameters.

Parameter

Description

-Iname

Defines the configuration instance name. Valid characters for
instance names are: A-Z, a-z, 0-9 and _ (underscore). Names
are case sensitive.

-Ahost

Defines the name of the Batch Server node. Not required when
Batch View is running on the Batch Server.

-C

Sets Batch View to configuration mode.

-m

Enables Manual Operation Button.

-fUNIT1/UNIT2

Defines/re-defines the unit_filter configuration defined for the
instance. Delimiter between names is a /. The Unit Filter is
used to find the trains and any batches executing in the unit.
For example, if there are two trains, Train A and B. Unit 1A,
2A and 3A are in Train A and unit 1B, 2B and 3B are in Train
B. If the Unit filter is -f2A/2B then all batches running on
Train A and Train B are viewed. If the Unit Filter is —F2A
then all batches running on Train A are viewed. The Schedule
select is used to set focus on the batch when multiple batches
result from the filter.

-uUNITNAME

Defines/re-defines the unit focus for the instance.

-q

Terminates execution of Batch View.

-be/1/b

Defines the batch that is automatically selected when Batch
View is started.

The following example launches Batch View instance BV1 in
configuration mode:

BatchView -IBV1 -c

The following example terminates execution of Batch View
instance BV1:

BatchView -IBV1 -g

The following example launches Batch View instance BV1
and automatically selects batch identified as CAMPAIGN:
KAZ1 LOT: LOT1 BATCH: BATCHS3:

BatchView -IBV1 -bKAZ1/LOT1/BATCH3

The following example launches Batch View instance BV2 in
configuration mode and points Batch View to NODE1, that
is, the Batch Server:
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BatchView -ANODE1l -IBV2 -c

The following example launches Batch View using instance
BV1, points Batch View to NODE1, that is, the Batch Server
and defines the unit filter as UNIT1 and UNIT2:

BatchView -ANODE1l -IBV1 -fUNIT1/UNIT2 -c

The following example redefines the unit filter for Batch
View instance BV1, which is already running, points Batch
View to NODE1, the Batch Server:

BatchView -ANODEl -IBV1 -fUNIT3/UNIT4

The following example launches Batch View using instance
BV1, points Batch View to NODE1, the Batch Server node
and sets the unit focus to UNIT1:

BatchView -ANODE1l -IBV1 -uUNIT1

The following example redefines the unit focus for Batch
View instance BV1, which is already running, to UNIT2 and
points Batch View to NODE1, the Batch Server:

BatchView -ANODE1l -IBV1 -uUNIT2

If a Batch View or Batch Scheduler is launched in
configuration mode, error messages may appear in the
Environment Display window. You can ignore these
messages. For Batch View, the error message is in the
following form:

BatchView <number> encountered an error.

For Batch Scheduler, the error message is in the following
form:

<batch scheduler instance name> encountered an error.

These error messages can occur when you start Batch View
or close Batch View and Batch Scheduler from the command
line and define or re-define unit filters. After you see these
messages, if you attempt to shut down BatchMngr (from the
Runtime Application Display), BatchMngr does not stop; it
produces the following error message:

Halt all Batch Clients...

To stop BatchMngr, perform an Exit and Shutdown from the
Environment Display dialog box.
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Setting Batch View Properties
When Batch View is in configuration mode, that is, started
with the -c argument, you can open the Properties dialog box.

To open the Properties dialog box
¢ On the File menu, click Properties.

The Properties dialog box appears. Use it to configure
certain functions of Batch View.

Properties E
— Application

¥ Coordinate: ID wdidth: IQDS
' Coordinate: IEI Height: I??4

[~ Alwaps on Top

~Wiew Type————————————— User can change
4 SFC ¥ Schedule Filter
= Egiupment Allocation ¥ Eocus Type
" Batch Detail ¥ Unit Focus

" Phase Contral
" Batch Messages

- Toolbar

Customize Main Toolbar. . | Customize Fox Toolbar... |

Customize SFC Toolbar... | Customize Batch Toobar... |

¥ Permanently Dock Toolbars
¥ Large lcons

i~ Batch Scheduler Startup P 1
I;I |
T~ Batch Action Alert

¥ Coordinate: I4”.-‘B wfidth: IGQ
' Coordinate: |336 Height: |68

Save I Restare | Cloze |

User Options Check Boxes

e Set Scheduler Filter. This option defines whether or
not you can change the unit filter configuration of the
Batch View in run-time mode. Batch View’s Unit Filter
can be set using the —f property from FoxView and if this
Schedule Filter property check box is enabled, you can
modify the unit-filter at run time.

Redefine the Unit Filter by clicking the Schedule toolbar
icon, which displays the Schedule list dialog box. Select
the Filter menu to display the Unit Filter dialog box. From
this dialog box, select one or more units. Select one unit
by clicking on the unit in the list. Selecting additional
units by holding down the Ctrl key and then selecting the
additional units.
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o Change Focus Type. This defines whether or not you
can switch Batch View to a Unit Focus or a Batch Focus
mode of operation. The Schedule dialog box provides you
with the capability to switch between a Unit Focus and a
Batch Focus by selecting the appropriate control. When
in Unit Focus only the batch that is in the unit as defined
by the unit focus can be viewed. When in Batch Focus,
only the batches in the units defined by the Unit Filter
can be viewed.

o Set Unit Focus. This option defines whether or not you
can redefine the unit focus. You can switch to view the
batch in a new unit using this dialog box.

Batch View provides a similar functional interface as Batch
Display, but it is more flexible, configurable, and easier to
use. Batch View is designed to work seamlessly with
FoxView software. Batch View has two modes: as a batch
server and as a batch run-time client application that
provides an operator interface to Batch Manager.

Batch Manager is responsible for managing the processing of
the recipes and also provides information, instructions, and
the statuses of all batch activity in the system. It enables you
to monitor the processing of the procedure, enter comments
and parameter values, acknowledge the start or completion
of phases, review phase interlocks, display and run
instructions, and answer questions pertaining to the batch.
Batch View does not provide the necessary interface for
external document viewing and acknowledgement. This
feature is available on the Batch Display dialog box.

Batch processing data is accessible to external applications
by way of ActiveX controls and the Toolkit.

For more information on setting up multiple Batch Scheduler
instances, see Chapter 2, Environment Management System.

To start Batch View
1 Open the Batch Scheduler dialog box.

2 Click the Batch View icon.
The Batch View dialog box appears.
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Using Batch Manager

Batch Manager is the most fundamental and integral part of
the InBatch Management System. The processing of every
batch is controlled and monitored by Batch Manager.
Another of its responsibilities is to manage the processing of
multiple batches and to disseminate all the batch
information to Batch Scheduler and Batch. Each batch server
supports a single instance of Batch Manager.

Starting Batch Manager

Batch Manager is started by the Environment Manager
when the run-time applications are initiated. There is no icon
shown for Batch Manager. Batch Manager runs as an
operating system service.

Running Batch Processes

Batch Manager is responsible for the processing of all the
batches running in the system at any point in time. There are
many different areas of functionality that Batch Manager
must coordinate while running batches. These include
allocation of equipment, batch processing modes and mode
changes, unit selection, process phase processing, and
transfer phase processing.

Each of the batches may have any combination of the
following options.

Equipment Allocation Types
The following three types of equipment allocation are
available:

e« Automatic
» Recipe
e Manual

Batch Processing Modes
The three modes of batch processing are:

e« Automatic
e Semi-Automatic
e Manual

Modes for Selecting Units
The two methods for selecting units for a batch are:

e Automatic

e Manual

InBatch User’s Guide



Using Batch Manager o 411

Phase Categories
Thee are two categories of phases are:

¢ Transfer
e Process

Phase Types
The three types of phases are:

¢ Automatic
¢ Semi-Automatic

¢ Manual

Allocating Equipment

To run any phase as part of a batch, equipment must be
allocated to the batch. If suitable equipment had been
previously allocated to the batch, that equipment is used. If
equipment has was not been previously allocated, the
InBatch Management System must allocate suitable
equipment to the batch before it can proceed with phase
processing. The three approaches to allocating equipment for
a batch are described in the information that follows.

Automatic Allocation and Release

Automatic allocation is performed by default by Batch
Manager. Automatic allocation occurs whenever a phase
needs to be run and appropriate equipment (unit or
connection) is not currently allocated to the batch. Batch
Manager allocates the equipment required and releases the
equipment automatically when no longer needs the
equipment. For process phases, only the unit is allocated. For
transfer phases, both the destination unit and the connection
are allocated. Source units are never automatically allocated
when a transfer phase is run.

As part of the evaluation criteria for unit allocation, Batch
Manager uses the equipment status (such as Clean or Dirty),
equipment availability (such as in use by another batch),
train definition (such as, Is the unit in the train assigned to
the batch?), equipment attribute requirements (such as
capacity and material of construction), and the equipment
state (such as Ready, Run, Held, or Alarm). When there are
multiple units to select from, Batch Manager makes the
selection based on the manner in which unit selection has
been defined in the recipe. If no units are available, Batch
Manager continuously evaluates the possible units and waits
until one becomes available.
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Connection allocation is a result of source and destination
unit allocation. When multiple connections are available
between two units, Batch Manager selects the first
connection that it encounters. For cases when the source unit
has not been allocated, either a material is used for
connection selection or Batch Manager selects the first
connection that it encounters. Connection allocation is also
influenced by any segments that are assigned to the
connection in the process model. Segments with an
Unavailable status render all connections to which the
segments are assigned unavailable for allocation.

Segment allocation occurs when a connection to which the
segment is assigned is allocated to run a transfer phase.

Allocated equipment is automatically released when it is no
longer needed or at the end of the batch. Therefore, units are
automatically released after a transfer phase in which the
unit that is the source is complete or at the end of the batch.
Connections and segments are automatically released after
the transfer phase on the connection and segments are
complete.

Recipe Allocation and Release

Recipe allocation takes precedence over Automatic allocation.
Recipe Allocation refers to the allocation of units or
connections through the inclusion of an Allocate Process
Instance or Allocate Transfer Instance phase in the recipe
procedure.

With Recipe allocation, equipment (unit or connection) is
reserved for exclusive use by the batch in which the phase is
run. The recipe Allocate Process Instance phase allocates and
reserves a unit. The recipe Allocate Transfer Instance phase
allocates both a destination unit and a connection, but it only
reserves the connection. The destination unit is allocated by
using the rules of automatic allocation. If it is required to
also reserve the destination unit, then the Allocate Process
Instance phase must be used in conjunction with the Allocate
Transfer Instance phase in the recipe procedure. In addition,
source units are never recipe-allocated when an Allocate
Transfer Instance phase is run.

The same selection criteria defined for automatic allocation is
true for recipe allocation with the additional requirement
that recipe allocated equipment remains allocated to the
batch until a corresponding recipe release phase is
encountered in the recipe procedure or until the batch is
complete.
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Recipe allocation phases are treated the same as other
phases in a recipe. Recipe processing is not proceed until a
unit or connection defined by the Allocate phase is assigned
to the batch.

Manual Allocation and Release

Manual Allocation takes precedence over Automatic
allocation and Recipe allocation. Manual allocation refers to
the allocation of equipment (unit and connection) by a user
through the Equipment Allocation dialog box within Batch.
Any unit or connection defined in the train assigned to the
batch can be allocated with this dialog box. However only
equipment that has an available equipment status (such as
Clean or Dirty), an available equipment state (such as
Ready), and is not allocated to another batch can be
manually allocated.

Manually allocating a unit allocates and reserves only the
selected unit. Manually allocating a connection allocates and
reserves only the selected connection. Neither the source nor
the destination unit is allocated when a connection is
manually allocated. Units and connections that are manually
allocated are released when the operator manually releases
the unit or connection from the Equipment Allocation dialog
box or when the batch is complete.

Manual allocation is especially important when running
batches in Manual mode. Only the phases associated with
manually allocated units or connections can be run.
Furthermore, if a batch is started in Manual mode, there are
no units or connections allocated. Units and connections
must be allocated manually before any phases are available
for processing.

Using Batch Processing Modes

The three different modes of batch processing are Automatic,
Semi-Automatic, and Manual. Batch Manager responds to
batch control commands differently depending on the mode.
Each option is explained in the following section.

Using Automatic Batch Mode
The following section describes the various phases of
Automatic batch mode.
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Starting a Batch

When an operator selects the Batch Start button, the recipe
procedure begins processing. Equipment must be allocated to
run phases. The allocation takes place according to the rules
that you defined in the allocation section. If the required
equipment cannot be allocated, the phases go to the Wait
status. While in Wait status, the availability of the
equipment is continually monitored. As soon as equipment is
available, it is allocated to the batch, and the phase starts.
Only the equipment in the assigned train is available to
Batch Manager for allocation.

After the correct equipment is allocated, the status of the
phase to be run is evaluated. If the phase status is Ready,
Batch Manager downloads the values of the formula
parameters to the control system and sets the phase Start
tag. If the phase status is Interlocked, Batch Manager
monitors the phase until the status becomes Ready before
proceeding. If the phase status is Held or Run, an
Unexpected Status error message appears. An operator must
acknowledge the error message, and Batch Manager waits
for the phase status to become Ready before proceeding. If
the phase status is Done or Aborted, the phase Reset tag is
set by Batch Manager, and Batch Manager waits for the
Ready status before proceeding.

If the IBCIli service encounters a failure while attempting to
read or write to a tag in the control system, the batch that is
associated with the failure is placed on hold by the Batch
Manager and an error message appears. Examples of
conditions that can cause tag read and write failures include
bad I/0 points or the unintentional deletion of a block
parameter in the control system. When failures occur, an
operator must take the necessary action to correct the
problem and then initiate a batch Restart to resume
operation. If the failure cannot be resolved but the operator
wants to batch processing to continue, the phase associated
with the failed tag can be Aborted by the operator, and then a
batch Restart can be initiated to resume batch processing.
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Holding a Batch

When an operator selects the Batch Hold button, Batch
Manager puts the batch in Held status. The actions taken in
response to a batch Hold depend on how Batch Manager is
configured in the Environment Editor. If the configuration
uses the defaults (that is without any application parameters
in the Environment Editor), when the Hold command is
initiated, the batch status changes to Held and the Unit Hold
tag for each unit allocated to the batch is set. It is the
responsibility of the control system logic to alter the status of
the phases associated with the units. Typically, the phases
are put in the Held status. However, the results of a batch
Hold can be unique for each phase.

Note When the Batch Hold button is pressed it is possible that
the Batch Abort becomes available before all the phases are in
the Held status. If an operator quickly presses the Batch Abort
button before all the phases are in the Held status, any phase not
in the Held state does not respond to the Phase Abort command
issued by the Batch Abort command. In this situation, the phases
remain in Held or the last status. The catch status remains
Aborting until all phases have completed. Phases in Run are
completed normally or can be manually held and aborted. To
resolve this situation, verify that all phases are in Held status
before pressing the Batch Abort button, manually abort all phases
in Held status, or assign security to the Batch Abort button. In
most cases this allows enough time for all phases to go to the Held
state.

If Batch Manager is started and the Phase/Batch Status
application parameter is defined in the Environment Editor,
Batch Manager manages all phase hold activity. As above,
when a Batch Hold command is triggered the batch status
changes to Held and the Unit Hold tag for each allocated unit
is set. In addition, a phase hold signal is sent to any phase in
the batch that has a status of Run. Also, if any phase
becomes held during the processing of a batch, Batch
Manager places the batch in Held status and sends a phase
hold signal to all other phases in the batch that are in the
run. This applies whether the Held condition was the result
of an operator initiated hold action or was generated
internally by the phase logic.

InBatch User’s Guide



416 @ Chapter 9 Batch Management System

The batch Hold concept is further advanced if the Unit States
application parameter is defined for Batch Manager in the
Environment Editor. If this parameter is defined by itself
without also defining the Phase/Batch Status application
parameter, Batch Manager monitors the unit state tags for
each allocated unit. If any unit state tag changes to the Held
or Alarm state, Batch Manager puts the batch that has the
unit allocated in the Held state. No other units or phases are
held by Batch Manager, and the response of the phases to the
unit state change is the responsibility of the control system.
If both the Unit States and Phase/Batch Status application
parameters are defined, Batch Manager uses the unit states
to determine when to propagate phase hold commands. In
this case, if a unit goes into the Held or Alarm state, Batch
Manager recognizes this and sets the Unit Hold tag and
Phase Hold tags for each unit and phase associated to the
batch. Whenever the Unit States parameter is defined, a
batch cannot be restarted until the unit state returns to Run.

Regardless of the manner in which Batch Manager is
configured, transition logic Wait functions are not put in the
Held state. The Wait function continues to run and times out
if the Held time exceeds the time of the function. When a
Wait function times out, processing continues to the next
phase but the phase is not started until the batch is
restarted.

Restarting a Batch

When an operator selects the Batch Restart button, Batch
Manager restarts the batch. The actions taken in response to
a batch Restart depend on the way in which Batch Manager
is configured in the Environment Editor. If the configuration
uses the defaults (that is without any application parameters
in the Environment Editor), when the Restart action is
initiated, the batch status changes to Run and the Unit
Restart tag for each unit allocated to the batch is set. It is the
responsibility of the control system logic to alter the status of
the phases associated with the units. Typically, the phases
are put in the Run status. However, the results of a batch
restart can be unique for each phase.

If Batch Manager is started with the Phase/Batch Status
application parameter defined in the Environment Editor,
Batch Manager manages all phase restart activity. When a
Batch Restart is triggered, the batch status changes to Run
and the Unit Restart tag for each allocated unit is set. In
addition, a phase restart signal is sent to any phase in the
batch that has a status of Held. However, unlike with Hold
commands, an individual phase restart does not cause the
batch and all other phases to restart.
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The batch restart concept is further advanced if the Unit
States application parameter is defined for Batch Manager in
the Environment Editor. If this parameter is defined by itself
without also defining the Phase/Batch Status application
parameter, Batch Manager monitors the unit state tags for
each allocated unit. Batch Manager does not permit a batch
Restart for any batch that has allocated units and these units
are in a state other than Held (the Alarm state must be
cleared). Typically, units are in the Held state from the Batch
Hold command. All allocated units must be changed to Held
in order to restart the batch. Unit state changes are the
responsibility of the control system. After the required unit
states are in the Held state, the Unit Restart tag is set for
each allocated unit. If both the Unit States and Phase/Batch
Status application parameters are defined, Batch Manager
uses the unit states to determine when to propagate phase
restart commands. In this case, a batch and all held phases
are not be automatically restarted if any unit is in a state
other than Held.

Aborting a Batch

When an operator selects the Batch Abort button, Batch
Manager cancels the batch. The actions taken in response to
a Batch Abort depend on the way in which Batch Manager is
configured in the Environment Editor. If the configuration
uses the defaults (that is without any application parameters
in the Environment Editor), when the Abort is initiated, the
batch status changes to Aborting and the Unit Abort tag for
each unit allocated to the batch is set. It is the responsibility
of the control system logic to alter the status of the phases
associated with the units. Typically, the phases are put in the
Aborted status. However, the results of a batch abort can be
unique for each phase. After all phases have completed or
aborted, the batch status changes to Aborted. The batch
status remains Aborting as long as phases are active.

Note When the operator selects Batch Abort, a dialog box
prompts the operator to confirm the Abort. When the operator
clicks Yes, Batch Manager cancels the batch.
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If Batch Manager is started with the Phase/Batch Status
application parameter defined in the Environment Editor,
Batch Manager manages all phase abort activity. When a
batch Abort is triggered, the batch status changes to
Aborting and the Unit Abort tag for each allocated unit is set.
In addition, a phase abort signal is sent to any phase in the
batch that has a status of Held. However, unlike with Hold
commands, an individual phase abort does not cause the
batch and all other phases to abort. Also, after all phases
have completed or aborted, the batch status changes to
Aborted.

The batch abort concept is not as effected as the Hold and
Restart if the Unit States application parameter is defined
for Batch Manager in the Environment Editor. If this
parameter is defined by itself without also defining the
Phase/Batch Status application parameter, Batch Manager
monitors the unit state tags for each allocated unit. However,
Batch Manager does not require a particular unit state in
order to abort a batch. The Unit Abort tag is set for each
allocated unit regardless of its state. If both the Unit States
and Phase/Batch Status application parameters are defined,
Batch Manager propagates phase abort commands
regardless of the state of the allocated units.

Error messages do not appear when unexpected unit states
are received when one of the following conditions apply:

e If a unit is not allocated and has an Available status, the
unit should have a state of Ready. A unit state of Run,
Held, or Alarm is not permitted.

o If a unit is allocated and phases for that unit are active,
the unit should have a state of Run, Held, or Alarm. A
unit state of Ready is not permitted.

It is the operator’s responsibility to avoid the conditions that
are described. If either condition exists, the operator must
manually change the unit state.

Using Semi-Automatic Batch Mode

When Batch Manager is running in semi-automatic mode,
operation is exactly the same as automatic mode, except that
the operator is required to acknowledge the start of each
phase.
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Using Manual Batch Mode

When Batch Manager is running in manual mode, any phase
in the recipe for any unit or connection allocated to the batch
can be run. When a batch is started in manual mode, no
equipment is allocated to the batch. An operator must use
the Equipment Allocation dialog box to manually allocate the
desired units or connections. Any manually allocated
equipment must be released manually or that equipment
remains allocated to the batch until the batch is complete.

When equipment is allocated, the phases associated with the
instance of that equipment that is used in the recipe
procedure is available for processing. For process phases,
only the specific unit must be allocated. For transfer phases,
the source unit, destination unit, and connection must be
allocated. The operator must select the desired phase, change
the parameter values if desired, and manually start the
phase. Several phases can be run simultaneously, if desired.

Changing Batch Processing Modes
The following section describes what happens when you
change from one batch processing mode to another.

Automatic to Semi-Automatic
Operation continues normally except that any new phase
requires an operator to acknowledge the start of the phase.

You can configure Batch Manager to switch from Automatic
to Semi-Automatic after a phase is aborted. The batch then
continues to run in Semi-Automatic mode. To enable this
capability, you must use Environment Editor to assign the
Semi-Auto On Abort parameter to Batch Manager. If you
enable this feature, both the phase abort and the mode
change from Automatic to Semi-Automatic are logged to
history.

For more information on configuring the Environment
Editor, see Chapter 2, Environment Management System.

Automatic to Manual

Any active phases continue to run to completion. Batch
Manager monitors these phases and resets the phases when
they are done. No new phases are run. Batch Manager
maintains its position in the recipe procedure, and the
operator can manually run any of the phases associated with
allocated equipment.
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Semi-Automatic to Manual Mode

Any active phases continue to run to completion. Batch
Manager monitors these phases and resets the phases when
they are done. No new phases are run. Batch Manager
maintains its position in the recipe procedure, and an
operator can manually run any of the phases associated with
allocated equipment.

Semi-Automatic to Automatic

Any phases that are running continue to run. Any phase
waiting for an operator acknowledgment or any new phase
encountered automatically starts. This automatic startup
capability assumes that the phase is not configured for
Acknowledge on Entry in the recipe procedure. If this is the
case, the acknowledgement is still required.

Manual to Automatic

Recipe processing begins from the point where Manual mode
was started. Phases start as configured in the recipe
procedure. Any phases started in Manual mode complete and
are reset by Batch Manager. Any equipment that was
manually allocated remains allocated until a release phase
for the equipment is encountered or the batch completes.

Manual to Semi-Automatic

Recipe processing begins from the point where Manual mode
was started. Phases require an acknowledgement before they
can be started. Any phases started in Manual mode complete
and are reset by Batch Manager. Any equipment that was
manually allocated remains allocated until a Release phase
for the equipment is encountered or the batch completes.

Defining Unit Selection Modes

The Unit Selection definition defines how a unit is selected
by Batch Manager when there is more than one unit from
which to choose. The two Unit Selection options are
Automatic and Manual. The selection mode is defined for a
process instance in the Recipe Editor. Each selection mode
option is described below.

Using Automatic Unit Selection

With Automatic unit selection, Batch Manager selects the
first unit encountered in the assigned train that satisfies the
recipe equipment requirements, has a Ready allocation
status, has an available equipment status, and has a Ready
unit state (if defined). If all the possible units are not
available, Batch Manager re-evaluates potential units as
they become available and waits until the availability of one
of the units changes.
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Using Manual Unit Selection

With Manual unit selection, a list of available units and their
current equipment status is presented to the operator. Unit
statuses correspond to those defined in the process model.
The operator must select one unit. The list is populated using
the criteria defined for automatic unit selection.

The only time that Manual Unit Selection is not enforced, is
when one of the available units is already allocated to the
batch or when only one unit that satisfies the recipe
equipment requirements is located in the train. Batch
Manager either uses the unit that is allocated or uses the
only unit in the train that satisfies the requirements.

Using Process Phases

The following section describes the process phases.

Using Automatic Phases

When an Automatic process phase is encountered, Batch
Manager first checks whether a suitable unit is allocated. If
so, Batch Manager evaluates the status of the phase. If the
phase is Ready, the formula parameter values are
downloaded to the control system and the phase is started.
Typically, the phase status changes to Run. Batch Manager
monitors the status of the phase waiting for it to change.
Under normal circumstances, the phase status eventually
goes to Done. When the phase is Done, Batch Manager resets
the phase. The phase status returns to Ready. When Batch
Manager evaluates the phase and finds a status of
Interlocked, Batch Manager waits indefinitely until the
interlock has cleared. When Batch Manager finds a status of
Run, Held, Done, or Aborted, Batch Manager presents an
error message for an unexpected phase status.

Using Manual Phases

Manual process phases require unit allocation and also
require an operator to acknowledge the completion of the
phase. Manual process phases typically include instructions
which the operator must perform. When the instructions
have been performed, the operator acknowledges the phase.

Manual phases can also be used to write data to the control
system. This is accomplished by assigning a tag to the target
element in the process model. When the phase is run, Batch
Manager writes the Target Value that was assigned in the
recipe to the control system.
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Using Process Phases with Material Input Parameters
The following section describes process phases that have
material input parameters.

Using Automatic Process Phases

When an automatic process phase with an input parameter
is encountered in a recipe, Batch Manager evaluates the
units available in the train and allocates a unit using the
rules of allocation. The phase status is then evaluated and
run when possible. The material information is stored in the
historical database, but Batch Manager does not interact
with the Materials Database for lot tracking information.

Using Manual Process Phases

When a manual process phase is encountered, Batch
Manager is responsible for processing the phase. The phase
does not run in the control system, although Batch Manager
may use information, such as the Actual Value as measured
by the control system in running the phase. The material
information is stored in the historical database, but Batch
Manager does not interact with the Materials Database for
lot tracking information. Depending on how the phase is
configured in the process model, operator interaction with
the phase vary.
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The following information describes various approaches that
you can configure in the process model for manual process
phases:

Manual addition using a connected scale

Material is weighed by a scale that is attached to the
control system. The operator is required to enter the
material lot code for the material if configured in process
model. When the weight is within the material
deviations, the operator acknowledges the completion of
the phase. Batch Manager logs the material id, target
quantity, actual quantity, and lot code to history.

When the addition requires multiple lots of the same
material, the operator must enter the lot code for the first
lot and acknowledge the completion of the phase. Batch
Manager decrements the actual quantity from the target,
recalculate the target quantity, and re-run the phase.
This occurs until the original target is achieved.

Manual addition using an unconnected scale

Material is weighed on a scale that is not attached to the
control system. The operator is required to enter the
material lot code if configured in the process model, enter
the actual weight, and then acknowledge the completion
of the phase.

When the addition requires multiple lots of same
material, the operator must enter the lot code for the first
lot and acknowledge the completion of the phase. Batch
Manager decrements the actual quantity from the target,
recalculates the target quantity, and re-runs the phase.
This activity occurs until the original target is achieved.

Acknowledge addition of material

In this approach, materials are pre-weighed prior to the
final production. As materials are added, the operator
acknowledges the addition of the material. Batch
Manager records the material usage by using the target
quantity as the actual quantity.
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¢ Manual addition with scale and without scale

The addition can have two parts (for example 60 pounds
of salt must be added. Salt comes in 50-pound bags). A
scale is attached to the control system. A 50-pound bag is
added to the batch. The operator enters 50 as the actual
quantity, enters the material lot code, and then
acknowledges the completion of the phase. Batch
Manager decrements the actual quantity from the target,
recalculates the target quantity, and re-runs the phase.
The remaining material (10 pounds) is weighed on the
scale. When the weight is within tolerances, the operator
must enter the material lot code and then acknowledge
the completion of the phase.

For the this manual addition to function properly, control
system logic must be designed to disable the scale input
when the operator enters the actual bag weights. You
could assign a control button to do this. The control
button would disable the scale from overwriting the
entered value.

Using Process Phases with Material Output
Parameters

When Batch Manager encounters a process phase that has
an output type parameter, the appropriate unit is allocated.
The actual quantity of product transferred may or may not be
measured automatically. In some cases it is desirable for an
operator to enter in the actual quantity. Either of these
situations can be handled and is determined by how the
phase is configured in the process model. Batch Manager logs
to history the target and the measured or actual value
entered by an operator, if the phase is configured as such. If
the actual is not measured or the operator is not required to
enter the actual, Batch Manager assumes that the actual is
equal to the target and both are logged.

For automatic process phases, Batch Manager assigns the
unit to the material and increments the material quantity in
the Materials Database. The quantity produced and the
associated batch identification (Campaign ID, Lot ID, and
Batch ID) are logged to history.

InBatch User’s Guide



Using Batch Manager @ 425

Using Transfer Phases

The following section describes the transfer phases.

Using Automatic Transfer Phases

When an automatic transfer phase is encountered, Batch
Manager first checks whether a suitable destination unit is
allocated. After the destination unit is decided, Batch
Manager must determine the source of the transfer. If
material input parameters are defined, Batch Manager uses
the material database configuration for the required source
unit. For non-material transfer phases, either a previously
allocated source unit is used or the first source unit
encountered in the model is selected. In both cases, the
source unit is not automatically allocated.

After the source and destination units have been determined,
the connection is allocated. Following allocation, Batch
Manager evaluates the status of the phase. If the phase is
Ready, the formula parameter values are downloaded to the
control system and the phase is started. Typically, the phase
status changes to Run. Batch Manager monitors the status of
the phase waiting for it to change. Under normal
circumstances, the phase status eventually goes to Done.
Upon seeing the Done, Batch Manager resets the phase. The
phase status returns to Ready. When Batch Manager
evaluates the phase and finds a status of Interlocked, Batch
Manager waits indefinitely until the interlock has cleared.
When Batch Manager finds a status of Run, Held, Done, or
Aborted, Batch Manager presents an error message for an
unexpected phase status.

Using Manual Transfer Phases

Manual transfer phases require unit and connection
allocation and also require the operator to acknowledge the
completion of the phase. Manual transfer phases typically
include instructions which an operator must perform. When
the instructions have been performed, the operator
acknowledges the phase.
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Using Transfer Phases with Material Input Parameters
The following section describes the operation of various
transfer phases that have material input parameters.

Using Automatic Transfer Phases

When an automatic transfer phase with an input parameter
is encountered in a recipe, Batch Manager performs a search
of the Materials Database to find the unit that contains the
material to be transferred. The connection phase that is to be
run has a source unit corresponding to the unit found in the
Materials Database and the allocated unit as the destination
unit.

When the material transfer is complete, Batch Manager
decrements the material quantity from the Materials
Database if material tracking information has been defined.
The quantity used and the associated lot numbers are logged
to history. When the material has multiple tracking lots
defined, it is possible to use material from more than one lot
in a batch. When this occurs, Batch Manager uses a first-in,
first-out (FIFO) approach and decrements the first lot to
zero, removes the lot from the material database, and
decrements the remaining quantity from the second lot. Both
quantities and their respective lot numbers are logged to
history.

Note The FIFO approach can be changed to last-in, first-out
(LIFO) by using the LIFO Materials application parameter for Batch
Manager in the Environment Editor.

Using Semi-Automatic Transfer Phases

When a semi-automatic transfer phase is encountered, Batch
Manager requires an acknowledgement from an operator
before the automatic part of the phase is run. However,
Batch Manager does not search the Materials Database for
the location of the material. A common semi-automatic
transfer phase is a drum addition. Typically, the phase
requires the operator to prepare the drum and delivery
system before the automatic part of the phase can be run.
Also, the operator might be required to enter a material lot
code before recipe processing continues. The lot code
requirement is set when the phase is defined in the process
model.
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Using Manual Transfer Phases

When a manual transfer phase is encountered, Batch
Manager is responsible for the processing of the phase. The
phase does not run in the control system, although Batch
Manager may use information, such as the Actual Value as
measured by the control system in running the phase. The
material information is stored in the historical database, but
Batch Manager does not interact with the Materials
Database for lot tracking information. Additionally, Batch
Manager writes the Target Value to the control system if a
tag is assigned to the Target element in the process model.

By default, when a phase runs, material information is
stored in the historical database whenever the Lot Code tag
is enabled in the process model. In this case, Batch Manager
does not interact with the Materials Database for lot tracking
information.

If a material is assigned to a unit in the Material Location
Assignment Editor, then the associated lot tracking
information is stored to the historical database.

Depending on how the phase is configured in the process
model, operator interaction with the phase varies.

The following information describes various approaches that
you can configure in the process model for manual transfers:

e Manual addition using a connected scale

Material is weighed by a scale that is attached to the
control system. The operator is required to enter the
material lot code for the material if configured in the
process model. When the weight is within the material
deviations, the operator acknowledges the completion of
the phase. Batch Manager logs the material id, target
quantity, actual quantity, and lot code to history.

When the addition requires multiple lots of the same
material, an operator must enter the lot code for the first
lot and acknowledge the completion of the phase. Batch
Manager decrements the actual quantity from the target,
recalculates the target quantity, and re-runs the phase.
This activity occurs until the original target is achieved.
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Manual addition using an unconnected scale

Material is weighed on a scale that is not attached to the
control system. The operator is required to enter the
material lot code if configured in the process model, to
enter the actual weight, and then to acknowledge the
completion of the phase.

When the addition requires multiple lots of same
material, an operator must enter the lot code for the first
lot and acknowledge the completion of the phase. Batch
Manager decrements the actual quantity from the target,
recalculates the target quantity, and re-runs the phase.
This activity occurs until the original target is achieved.

Acknowledge addition of material

In this approach, materials are pre-weighed prior to the
final production. As materials are added, the operator
acknowledges the addition of the material. Batch
Manager records the material usage by using the target
quantity as the actual quantity.

Manual addition with scale and without scale

The addition can have two parts, For example, 60 pounds
of salt must be added. Salt comes in 50-pound bags. A
scale is attached to the control system. A 50-pound bag is
added to the batch. The operator enters 50 as the actual
quantity, enters the material lot code, and then
acknowledges the completion of the phase. Batch
Manager decrements the actual quantity from the target,
recalculates the target quantity, and re-runs the phase.
The remaining material (10 pounds) is weighed on the
scale. When the weight is within tolerances, the operator
must enter the material lot code and acknowledge the
completion of the phase.

For the this manual addition to function properly, control
system logic must be designed to disable the scale input
when the operator enters the actual bag weights. You
could assign a control button to do this. The control
button would disable the scale from overwriting the
entered value.
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Using Transfer Phases with Material Output
Parameters

When Batch Manager encounters a transfer phase that has
an output type parameter, the appropriate destination unit
and connection is allocated. The actual quantity of product
transferred may or may not be measured automatically. In
some cases it is desirable for the operator to enter in the
actual quantity. Either of these situations can be handled
and is determined by how the phase is configured in the
process model. Batch Manager logs to history the target and
measured or actual value entered by the operator, if the
phase is configured as such. If the actual is not measured or
the operator is not required to enter the actual, Batch
Manager assumes that the actual is equal to the target and
both are logged.

For automatic transfer phases, Batch Manager assigns the
unit to the material and increments the material quantity in
the Materials Database. The quantity produced and the
associated batch identification (Campaign ID, Lot ID, and
Batch ID) are logged to history.

Using Continue Mode Processing

As described previously, under normal circumstances Batch
Manager waits until a process or transfer phase becomes
Done or Aborted before running the next phase in the recipe.
This behavior can be changed by enabling the Continue Mode
property for a phase in the recipe. When Continue Mode is
encountered in a batch, Batch Manager starts the phase as it
normally does. However, Batch Manager does not wait for
the phase to complete before moving on. As soon as the phase
returns a status of Run or Held, Batch Manager continues in
recipe processing.

Any phase that has the Continue Mode property enabled and
that is processing remains in the active phase list and can be
monitored and controlled in the same way as any other active
phase. If recipe processing has moved to a subsequent
operation or unit procedure, the operation or unit procedure
with a phase running that has the Continue Mode property
enabled is shown in cyan. This color coding allows an
operator to easily identify unfinished operations.

Note Use caution when you enable the Continue Mode property
for any phase within a loop object. Because of the risk of
re-running an active phase, batch processing does not proceed
into the loop in which a phase with the continue mode property
enabled is active. As soon as the phase completes, batch
processing proceeds into the loop.
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Because the phase is running normally, it also must finish
just like a normal phase. Batch processing does not end until
all phases have completed. Therefore, any phase with the
Continue Mode property enabled is required to complete
either normally according to the internal phase logic or based
upon some external signal.

A good example of the use of the Continue Mode is vessel
agitation. It is not unusual for agitation to span multiple
operations. When this is required, the recipe builder is
generally forced to use one-shot phases that start the
agitator and then complete or to use complex branching to
keep the agitator running throughout the course of the
multiple operations. Using one-shot phases is undesirable
because even though the agitator remains running, the phase
is no longer active and cannot be controlled. The branching
option is also undesirable if the recipe builder does not have
experience with the process. The Continue Mode option
allows the agitation phase to be placed in the recipe as
required without complex branching and remains active until
it ends on its own or until another phase or external signal
tells the phase to end. Thus, it is always visible and can be
controlled.

Contending for Shared Equipment

In most plants, there are situations where one piece of
equipment is shared by many units. In the following example
process, Pump 1 is used to transfer product from Unit 1 to
Unit 3, Unit 1 to Unit 4, Unit 2 to Unit 3, and Unit 2 to
Unit 4.

Unit 1 Unit 2

=
~ O\

Unit 3 Unit 4
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You can use several methods for managing the contention of
the use of the pump. One of the methods defines each source
unit and destination unit combination as a connection in the
process model. With this method only one of the transfers
(one connection) can be functioning at any one time because
there is only one Pump. For this method in the previous
figure, there is one connection phase for each connection.
Therefore, in our example, there are four phase logic blocks
in the control system. Since there is only one pump to handle
all four connections, the four phase logic blocks must be
interlocked with one another.

Using this method, contention for use of the pump is handled
as follows. When the batch in Unit 1 or Unit 2 is ready to
transfer to either Unit 3 or Unit 4 and the destination unit is
Ready, Batch Manager allocates the destination unit.
Knowing the source unit and the destination unit, Batch
Manager can determine which phase logic block to enable to
run the transfer. If a transfer phase is running between
Unit 1 and Unit 3, the phase blocks associated with the three
other connections are inhibited because of the interlocking
done in the control system. If Batch Manager needs to run a
transfer between Unit 2 and Unit 4, it waits until the Unit 1
to Unit 3 transfer is complete. When the transfer is complete,
the interlocks are released on the three other connection
phases. The phase status changes from Interlocked to Ready,
and Batch Manager is then be able to proceed with the
transfer.

Another method requires defining segments, as well as
connections, in the Process Model Editor. The segments
would assume one of the statuses defined in the model. The
availability of each of the connections would correspond to
the status of all of the segments that have been assigned to
the connection. Batch Manager would only be able to use
connections that were available.

Using this method, contention for use of the pump is handled
as follows. When the batch in Unit 1 or Unit 2 is ready to
transfer to either Unit 3 or Unit 4 and the destination unit is
Ready, Batch Manager evaluates the availability of the
connection from the status of each segment assigned to the
connection. If an available connection is found, the
destination unit and connection are allocated, and the proper
connection phase is enabled. This method requires no extra
control system interlocking. When the transfer is complete,
the segment statuses change accordingly, and the
availability of the connection are automatically updated.
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If connections and segments are not defined in the process
model and transfers are performed by coordinating the
simultaneous processing of multiple process phases, the
Batch Manager evaluation process is different. Batch
Manager ensures that a suitable source unit and destination
unit are allocated. However, the control system is responsible
for interlocking the remaining process phases from running
until the transfer of material has been completed.

Using Run-time Recipe Procedure Jumps - Jump

Mode

Run-time recipe procedure jumps, or the Jump mode, is a
feature of the InBatch Management System that offers the
flexibility to allow an operator to reposition the processing
pointer within a batch and then restart it at that point. The
Jump mode is available in Batch. However, this feature and
with the flexibility it provides can also produce undesired
results without careful consideration. The following section
describes the actions taking place within the InBatch
Management System related to the Jump mode.

When a batch is put in Held status, Batch Manager sets the
Hold bit for all units allocated to the batch and all phases
that are running in the batch. Therefore, all allocated units
and all active phases are in Held status. When the Jump
mode is initiated, the user is notified by a dialog box that all
Held phases are aborted. Upon acknowledgement, the Batch
Status changes from Held to Locking, and then to Locked.
What essentially occurs when a batch changes from Held to
Locking is a batch Abort. Specifically, all the phases
associated with the batch are aborting. When the status
changes from Locking to Locked, all phases are aborted and
all activity is logged to the history database.

When the batch status is Locked, the batch no longer has a
processing pointer. If, at this point, an operator would
attempt to close Batch or Batch View or exit Jump mode, but
an error message disallows the action. If Jump mode had
been entered and an abnormal termination of the Batch or
Batch View occurs, the batch is placed in Held status (as if
Jump mode had not yet been initiated) and a message
indicating that the batch does not have a processing pointer
appears. In this case, if an operator attempts to restart the
batch (which has no processing pointer), a message advises
the operator to go to Jump mode, define a pointer, and then
restart the batch.

InBatch User’s Guide



Using Batch Manager @ 433

Abnormal termination of a batch that has not been started
results in the batch changing from a Locked to Ready status.
Under these circumstances, the processing pointer is at the
start of the recipe procedure and allows a batch to start. A
batch that does not have a processing pointer can be aborted.
The processing pointer is always positioned at the start of the
recipe procedure for a batch with a Ready status.

Jump Mode Security

The Jump mode can be implemented using batch system
security. Configuring security for the Jump mode can help
prevent untrained or unauthorized operators from
unknowingly entering the Jump mode and causing undesired
results to recipe processing. You can use the Security Editor
to configure the Done By and Check By security roles to limit
access to the Jump mode. In this case, to access Jump mode,
it would be necessary to enter an operator name and
password as well as a supervisor name and password.

If Done By security is configured, a security dialog box
appears when the operator attempts to enter Jump mode. If a
valid ID and Password are entered, the operator is allowed to
use the mode. If both Done By and Check By security are
enabled, the operator and a second user (perhaps a
supervisor) are required to enter a valid ID and Password.

All Done By and Check By security information is logged to
the history database.

For more information on the Security Editor, see Chapter 13,
Security System.

To use Jump Mode
1 On the Batch dialog box, click Batch Hold.
This places an active batch into the Held phase.

2  From the Action menu, click Jump Mode, or by click the
Jump Mode icon in the Batch Toolbar.

Note A message advises you that all Held phases are to be
aborted if you continue. Interrupting recipe processing using this
feature should be carefully planned to avoid undesirable results.

3 Click Yes to enter Jump mode.
The mouse pointer is replaced with a Jump mode cursor.

4 Position the cursor to the unit procedure, operation or
phase where you want recipe processing to restart.
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5 Click the Jump Mode button to complete the
repositioning.

The Jump mode cursor is replaced with the normal
mouse pointer.

6 Click Restart Batch.

When the batch restarts, recipe processing begins at the
point you selected.

Triggering Reports

Reports can be linked to any phase in a recipe procedure. The
report is triggered when the phase is complete. Also, if an
End of Batch report was defined, Batch Manager signals
Wonderware Information Server after the batch is
completed. Batch Manager passes the name of the report, the
Campaign ID, Lot ID, and Batch ID.

Ending Batch Operation

When the recipe procedure has run to completion or a batch
is aborted, Batch Manager releases any allocated units and
triggers an End of Batch report if configured.

Working with Errors

The following section describes error messages that you can
encounter during batch processing and scheduling.

Batch Run-time Errors

The following errors can appear during batch processing. In
all cases, when an error occurs, an error appears.

Error: Cannot change mode of <manual operation name> batch!

Reason: Manual Mode is the only valid batch processing mode in a manual
operation.

Corrective Action: Acknowledge the error message.
Error: Unexpected phase status of READY!
Error: Unexpected phase status of RUN!

Error: Unexpected phase status of HELD!
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Error:

Error:

Error:

Error:

Error:

Unexpected phase status of DONE/ABORTED!

Unexpected phase status of INTERLOCK!

Reason #1: You are trying to run the same phase in parallel in your recipe
procedure, or there is a problem with the phase logic.

Corrective Action: Correct the recipe procedure or the phase logic.
Reason #2: Batch Manager was shut down and phase logic has been left in
an improper state.

Corrective Action: Manually reset the phase and restart Batch Manager.
Cannot access material “material id” - Hold Batch; Correct Problem;
Restart.

Reason: Phase is an Automatic Transfer. Batch Manager cannot find the
material in the Train assigned to the batch.

Corrective Action: Put the batch in Hold, correct the problem, then
restart the batch. The problem may require one or both of the following
corrections:

1 Change the Train to include the appropriate units containing the
material in question.

2 Make the appropriate material-unit assignment using the Material
Editor.

Cannot access transfer “transfer name’? - Hold Batch; Correct Problem;
Restart.

Reason #1: A connection associated with the transfer cannot be found in
the train.

Corrective Action: Put the batch in Hold. Modify the train to include the
appropriate unit that would support the transfer. Restart the batch.
Reason #2: The batch is assigned to a train that cannot properly run the
recipe.

Corrective Action: Make sure the batch is assigned to a train that can
properly run the recipe.

Reason #3: The connection has not been entered in the process model.
Corrective Action: Abort the batch. Stop processing of the Batch
Management System. Add and assign the connection to the appropriated

transfer class using the Process Model Editor. Restart the Batch
Management System.

Cannot access process “process name’ - Hold Batch; Correct Problem;
Restart.

Reason: A unit associated with the process cannot be found in the train.
The unit needed for the process was most likely deleted from the train after
the batch was started.

Corrective Action: Put the batch in Hold. Modify the train to include the
appropriate unit that would support the transfer. Restart the batch.
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Error: Invalid Query Data
Reason: An InBatch database is incompatible or corrupt. This error is
related to the security system.
Corrective Action: Verify and correct the database.

Error: Phase param tag read timeout (Note: Error is reported in the Batch Logger)

Error:

Error:

Error:

Timeout exceeded allowable value! for param tag read at end of phase - only
when using remote I/O server.

Reason: MemTagMngr is local; therefore, the memory tag parameter uses
the local server’s time. The phase done tag is a remote tag and may have a
different time (perhaps several minutes or more). When BatchMngr
compares the time difference between the two, it writes the MemTag time
stamp to match that of the remote tag time stamp.

Corrective Action: Synchronize the system time settings on the server
and the remote system.

Batch Schedule Errors

The following errors can appear during batch scheduling. In
all cases, when an error occurs, an error dialog box appears.
The operator must take corrective action and acknowledge
the dialog box before the batch processing returns to normal.

Entry is not next in schedule!

Reason: Schedule processing mode is set for Execute in Order and the
selected batch is not the next Ready batch in the schedule.

Corrective Action: Select the next batch that is Ready in the schedule.

Cannot find entry!

Reason: The batch that was selected from the schedule was deleted by
another operator using the Batch Scheduler just prior to selection.

Corrective Action: Select another batch.

Batch Status is not Ready!

Reason: You are attempting to start a batch that has a status of Ready.
Just before you started the batch, another operator either started it from
another Batch or the status of the batch was changed to Open using the
Batch Scheduler.

Corrective Action: Select another batch.
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Error: Cannot find recipe!

Reason: You are attempting to start a batch whose recipe has been
deleted from the recipe database.

Corrective Action: Reschedule the batch with a valid recipe.

Performing a Warm Restart

Batch Manager has the capability to restore the previously
known-good state of the system upon restart after
unexpected system shutdowns. This functionality is known
as Warm Restart. As the InBatch Management System runs
batches, all batch processing and equipment allocation
information is written to multiple data files. In the event of a
system failure, these files are read by the InBatch
Management System when it is restarted. The data in these
files allows the InBatch Management System to resume
batch operation.

Batch Manager is started in the usual manner to enable the
Warm Restart functionality. There are no special startup
commands necessary. The only requirement for a Warm
Restart is the presence of a .BatchWR folder located in the
configuration folder (config _A). The .BatchWR folder is
automatically loaded in the configuration directory following
system installation (...\Batch\cfg\config_A\.BatchWR).

Batch Manager 4—»@

A Warm Restart
Data Files

\4

Control System
Logic
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Resuming Batch Processing after a Failure

As the InBatch Management System runs batches and
allocates equipment, Batch Manager stores each event in
data files residing in the .BatchWR folder. By retaining all of
the batch processing and equipment allocation actions, Batch
Manager can resume batch processing following a system
failure. In the event of a failure, the sequence of operation in
the following list occurs. Operator interaction is denoted
where applicable.

1

When a system failure occurs, you must completely shut
down the batch control system if the failure did not
automatically accomplish this action.

You must restart the Batch Control system.

All equipment allocated by any of the previously active
batches remain allocated.

All batches previously in the Batch Scheduler are
returned to the scheduler with their previous status. The
exceptions to this are that the Execute in Order option in
the Batch Scheduler are not set upon restarting the
system and all batches that were in the run state prior to
the failure are in the Held state when the system is
restarted