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Security information

Siemens provides products and solutions with industrial security functions that support the
secure operation of plants, systems, machines and networks.

In order to protect plants, systems, machines and networks against cyber threats, it is necessary
to implement — and continuously maintain — a holistic, state-of-the-art industrial security
concept. Siemens’ products and solutions constitute one element of such a concept.

Customers are responsible for preventing unauthorized access to their plants, systems,

machines and networks. Such systems, machines and components should only be connected to
anenterprise network or the internet if and to the extent such a connection is necessary and only
when appropriate security measures (e.g. firewalls and/or network segmentation) are in place.

For additional information on industrial security measures that may be implemented, please
visit

https://lwww.siemens.com/industrialsecurity.

Siemens’ products and solutions undergo continuous development to make them more secure.
Siemens strongly recommends that product updates are applied as soon as they are available
and that the latest product versions are used. Use of product versions that are no longer
supported, and failure to apply the latest updates may increase customer’s exposure to cyber
threats.

To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed
under
https://lwww.siemens.com/industrialsecurity.
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Preface

Overview

Prerequisites

2

BATCH Getting Started gives you an overview of the SIMATIC BATCH software package in
combination with the SIMATIC PCS 7 process control system. It also allows you to become
familiar with the functions of the batch process control. Getting Started is intended for new
users of SIMATIC BATCH.

To understand BATCH Getting Started documentation, basic knowledge in the area of
automation engineering and process control engineering is required.

It is assumed that the reader knows how to use PCs or other equipment similar to PCs (such as
programming devices) operating under Windows operating systems approved for SIMATIC PCS
7.

SIMATIC BATCH uses the SIMATIC PCS 7 software. You should already have experience with the
configuration. The entire SIMATIC PCS 7 documentation is available to you free of charge and in
multiple languages as a manual collection in MyDocumentationManager via the following
Internet page:

Complete SIMATIC PCS 7 documentation (http://www.siemens.com/pcs7-documentation).

Scope of the Documentation

This documentation applies to the software package SIMATIC BATCH V9.0 in combination with
the process control system SIMATIC PCS 7 V9.0 SP2 UCO03.

Additional Support

Training Center

If you have questions about using the products described in this manual that are not answered
in this document, please contact your local Siemens representative.

Contact partners (http://www.siemens.com/automation/partner).

You can find a guide to the collection of technical documentation for individual SIMATIC
products and systems at SIMATIC technical documentation (http://www.siemens.com/simatic-
tech-doku-portal).

You can find the online catalog and the online ordering system at Industry Mall - Siemens (http://
www.siemens.com/automation/mall).

We offer relevant training courses to help you become familiar with the SIMATIC PCS 7 process
control system. Please contact your regional training center or the central training center in
90327 Nuremberg, Germany.

Training center (http://lwww.siemens.com/sitrain).

SIMATIC BATCH V9.0 Getting Started
Getting Started, 08/2020, A5E43020680-AA 9
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Preface

Technical Support

You can reach Industry Online Support for all DI products via the support request Web form.

Industry Online support request (https://www.siemens.com/automation/support-request).

You can find more information about our Technical Support online at General information on
technical online support (http://support.automation.siemens.com).

Industry Online Support on the Internet

10

As well as providing you with a range of documentation, we also share our expertise with you
on the Internet.

Automation technology from A to Z (https://support.industry.siemens.com).

Here you will find:

Our newsletter, which will keep you constantly updated with the latest information
concerning your products.

The search facility allows you to search for the correct documents.
A forum, on which users and specialists from around the world can share their experience.
Your local Automation and Drives representatives.

Information relating to on-site service, repairs and spare parts.

A wealth of other information also awaits you under "Services".

SIMATIC BATCH V9.0 Getting Started
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Introduction to batch processes

3.1 Classification of Batch processes

Classification of technical processes

Manufacturing
process
“Transformation”

Distribution process
"Transport"

Process engineering Refinery chemical Gas distribution,
reactions Pipeline

Production
engineering

Turning, Assembly_ line,
Milling Packaging

Difference between process and factory automation

Storage

Tank, Bunker

Storage process
"Saving"

* Process technology usually handles the production of liquid or solid materials.

— Physical / chemical / biological processes
— Safety, control of the (dangerous) process
— Sometimes Undefinable

— Uninterruptible at times

* Factory automation processes handle the production of packages such as screws or

computers.

Mechanical processes

Throughput, speed
Definable

Can be interrupted

SIMATIC BATCH V9.0 Getting Started
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Introduction to batch processes

3.2 Characteristics of Continuous and Batch Processes

Definitions within the technological processes

* Continuous process (below "Conti process” or simply "Conti")

— Started and operated continuously over longer periods of time.

— Synonym: Flow process

— Examples: Ammonia synthesis, ethylene production

» Discontinuous process (below "batch process" or simply "batch")

— Produces the product in separate batches of defined quantities

— Synonym: Batch process

— Examples: Production of synthetic resin, dye and fertilizers

3.2 Characteristics of Continuous and Batch Processes

Comparison of continuous and batch processes

Conti

Batch

Continuous flow of products

AN

Limited product quantities

Large-scale production

Small-scale production

Setpoint-driven

Recipe-driven

Rare changes to the plant

Frequent changes to the process

Single-product plant

Different products in the same plant

Rare operator intervention

Often only with partial automation -> operator inter-
vention

The automation system contains the pro-
duction know-how

The recipes contain the production know-how

Equilibrium states

ANANANANANA NA VAN

ASNANANANAN

Various process states

12
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Introduction to batch processes

3.2 Characteristics of Continuous and Batch Processes

Evaporators Water Chemical Reactor Group

€

@ Condenser .i

Vacuum

Pan to hot well
Evaporator

@@ &% soam

Feed Condensate

DR

Product
DT

Conti Batch

¢ The main difference between Batch and Conti is the production method.
* The product quantities in a batch process are fixed and can be clearly identified for this reason.

* Recipes contain the setpoints for the relevant process variables and product quantities. They
also describe the method or procedure deployed to manufacture the product.

¢ The units within a Conti process are dedicated to specific tasks.

e The same unit is used for multiple tasks within the batch process which means it is used for
different batches, and shared resources.

* Mixed forms are relatively frequent, where both continuous and batch processes are coupled

together or where certain parts of a batch process are supplied by continuously operating
intermediate stages.

SIMATIC BATCH V9.0 Getting Started
Getting Started, 08/2020, A5E43020680-AA 13



Introduction to batch processes

3.3 Exercise: Where is this used?

3.3

Exercise: Where is this used?

Production sequences

14

Created and modified

products (same plant)

operating personnel

Written in recipes and Chemical
modified for new Reactor Group
products

Continuously

by optimized

Production

Manage various

Batch

Consider examples for
Batch/Conti Processes
different units

The properties of production sequences are as follows:

The production sequences are described in the recipes, which represent a mapping of the
production methods. In contrast to typical Conti applications or applications for the
production process, the production sequence is described in the "recipe” instead of being
reflected by the automation solution.

The production sequences can be converted for new products. Automated production
processes do not always return the same product; rather, they can return different end
products whose manufacturing methods are contained in different recipes. These recipes are
subject to continuous optimization in terms of parameter settings and runtime.

Clear documentation of the process is often a vital aspect of production. This is essential for
quality assurance and for the detection of faults.

The customized, in-house conversion of production sequences for different products,
including the introduction of new products or the modification of existing sequences, is an
important factor for many end users.

Plant operators should also be able to handle these tasks without having to consult system
specialists. The automation system as such should not be modified. The conversion of
sequences should be handled by means of recipes which map the production process.

A production sequence which is described in a recipe and which is used specifically for a
certain product often raises the question: "Where do | produce?”. The factory usually features
several production facilities which are capable of handling the same production sequence
(forexample, several identical production lines.). It should therefore be possible to distribute
the production sequences to different production facilities. This should also be a system
functionality which does not require any modification to the automation program.

SIMATIC BATCH V9.0 Getting Started
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Introduction to batch processes
3.4 Industry Sectors for SIMATIC BATCH

3.4 Industry Sectors for SIMATIC BATCH

Typical industry sectors that use batch automation

Typical business sectors that use batch processes are as shown below. For example: Beer
production in the food and beverages sector.

(1) Biotechnology

(2) Pharmaceuticals

(3) Chemical and mineral fiber
(4) Food

(5) Paint/Dye

(6) Fertilizer/Plant protection

(7) Plastic/Adhesive

SIMATIC BATCH V9.0 Getting Started
Getting Started, 08/2020, A5E43020680-AA 15



Introduction to batch processes

3.5 Origins of Batch Production: The Kitchen

(8) Detergents

3.5 Origins of Batch Production: The Kitchen

Production plant "Kitchen"

This section explains about a kitchen production plant which is a simple example for a batch
production:

Various products are created here. The production method is described in recipes. These can be
constantly optimized and improved, and completely new recipes can be added. The chef is
perfectly capable of doing this alone without help from the kitchen manufacturer. The recipe is
often "secret" and contains the know-how for creating a dish.

When cooking, chefs must be able to decide which equipment will be used to implement a
recipe. If there are several kitchens (for example in an industrial setting), the user can decide
which kitchen will be used to make the product. Regardless of the kitchen selected, the same
product should result and the actual production location should only be decided during
production planning. It is important to record the production sequence (for example, quality
assurance for health authorities, and for guests who want to know the method of production of
the product they are consuming).

SIMATIC BATCH V9.0 Getting Started
16 Getting Started, 08/2020, A5E43020680-AA



Introduction to batch processes

3.6 The Chef - Working Environment and Working Procedures

3.6 The Chef - Working Environment and Working Procedures

Working Environment and Working Procedures

The section below describes the working environment of the chef. The chef is in possession of
recipes which contain the instructions and a list of ingredients and quantities. These recipes are
known as master recipes.

The working environment involved is as explained below:

Specific materials must be made available for production.

The production process is initiated by an order. This order defines the product, the quantities
and the time schedule for production.

The chef handles the order in accordance with the corresponding recipe. They also allocate
cooking resource such as the kitchen stove. Certain production units may be in use and not
currently available, as it is common to handle several orders simultaneously.

The result of this sequence is the finished product.

SIMATIC BATCH V9.0 Getting Started
Getting Started, 08/2020, A5E43020680-AA 17
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3.6 The Chef - Working Environment and Working Procedures

18

(1) Order

(2) Recipe

(3) Ingredients for cooking pasta
(4) Cooking pasta

(5) Spaghetti Bolognese served

SIMATIC BATCH V9.0 Getting Started
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Introduction to batch processes

3.7 Batch Terminology
3.7 Batch Terminology

Important batch terminologies
The important batch terminologies are:

e Master recipe: Recipe level that takes into account the capabilities of the equipment and
contains information specific to the process cell.

« Control recipe: A type of recipe that defines the manufacture of a single batch of a specific
product through its execution.

¢ Batch: Apparatus-dependent quantity of a product, which is manufactured discontinuously
in a defined production cycle.

e Process: A sequence of chemical, physical, or biological activities for the conversion,
transport, or storage of material or energy.

Till now, we have used terms taken from everyday language. Such terms are, however, liable to
subjective interpretation. The same word may mean different things to different people. This is
particularly the case when people with different occupations talk to each other (for example
system engineers, chemists, production engineers). A chemist might understand a recipe to be
the chemical composition of a product (which should not be revealed at any cost), whereas the
system engineer interprets it as an automated sequence (for example, a sequencer).

To create a production facility that operates as desired, people from various walks of life must be
able to work together. Therefore, it is important that everyone speaks the same "language”.
NAMUR (an international user association of automation technology in process industries) and
ISA 88 (a standard for batch-oriented control strategies) have set themselves the task of
defining and standardizing the terms.

We will gradually replace everyday language with the terminology from the standard.

In our kitchen we can derive a control recipe from the "Spaghetti Bolognese" recipe for Fred's
kitchen which determines the production sequence for producing a batch of spaghetti.

This illustrates that the control recipe derived from the master recipe is responsible for
production. The control recipe must therefore know which production facilities it will be using
while the master recipe remains neutral in this respect.

SIMATIC BATCH V9.0 Getting Started
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3.9 The Kitchen: Master Recipes — Procedure (Procedural Rules)

3.8 The Kitchen: Master recipes — Header Data

Master recipes — Header Data

Language of the Chef ISA-88 Terms
Meal Spaghetti Bolognese Product
Number of persons 4 (Nominal quantity) Reference quanti-
ty
Ingredients 1 kg ground beef, 100 gm mushrooms, 1 kg pasta, pinch | Input materials
of salt,
1 onion,

4 tomatoes

Master recipes importantly consist of three parts:

A recipe header which provides general information about the product such as its name,

reference quantity, ingredients and quantities.

Instructions or procedural rules for production. This is known as a recipe procedure.

Information of the capabilities of the Process Cell including the Unit (Classes)

3.9 The Kitchen: Master Recipes — Procedure (Procedural Rules)

Master Recipes — Procedure (Procedural Rules)

Instructions

Procedural Rules

1. Make Bolognese
sauce

Unit recipe 1

Chop onions and tomatoes, place in pan, weigh ground beef
and add to pan

ROP 1: Prepare

ROP 2: Heat
Heat pan to level 6
ROP 3: Simmer
Simmer for 1 hour with lid on pan
2. Cook pasta Unit recipe 2
3. Season Pot Unit recipe 3
4. Taste Pan Sample
SIMATIC BATCH V9.0 Getting Started
20 Getting Started, 08/2020, A5E43020680-AA




Introduction to batch processes

3.10

3.11 The Kitchen: Automation Concept

The Recipe Unit Procedure (RUP) shows the instructions for production. It is divided into various
sections (unit recipes). The unit recipes themselves are made up of recipe operations (ROPs).

We could, for example, describe the production of Bolognese sauce required to produce
Spaghetti Bolognese in a unit recipe for Bolognese. We can further refine this procedure by
detailing the steps in recipe operations. In the unit recipe for Bolognese sauce, we begin with the
"Prepare" recipe operation. During the preparation, the input materials onions and tomatoes are
chopped, ground meat is weighed and put in a pan.

At this stage, use of the term pan or pot is still generalized. These are references to the
production facilities that will be required. In the standard language, these are known as unit
classes. The master recipe itself is nevertheless "neutral" in terms of the unit candidates; that is,
there is no mention yet of the unit candidate that will actually be used for production (for
example, Fred's kitchen and Fred's favorite pot).

The Kitchen: Automation Requirements

Requirements for Batch processes

The "Kitchen" example is an analogy for the characteristics of Batch processes. The automation
of such processes must meet the following requirements.

Requirements

Implementation in the "Kitchen" example

Batch processes are described in "recipes” Spaghetti recipe.
Batch processes can be converted for new products. The chef must create new dishes.
Batch processes are continuously optimized. Refinements and resulting recipe adaptations.

Production processes are logged. Proof of the production | The production of foodstuffs should be recorded and be repro-

process.

ducible.

Process sequences may only be created or edited by author- | Recipes are developed by the chef, not by the appliance supplier,

ized persons. for example.

Batch processes can be distributed to several units. Recipes can be used in different kitchens.

Different recipes produce different products in the same End product in the kitchen, for example: Spaghetti, schnitzell
process cell. escalope or fried potatoes.
3.11 The Kitchen: Automation Concept

Requirements of an Automation Concept

Requirement

Solution (Without using Batch)

BATCH processes are described in "recipes" | Possible with STL, SCL, SFCs, WinCC, though highly complex

BATCH processes can be converted for new | The programming method (STL, SCL, SFC) could be adapted.

products.

BATCH processes are continuously opti- The programming method (STL, SCL, SFC) could be adapted.
mized.

Production processes are logged. The programming method (STL, SCL, SFC) could be adapted.

SIMATIC BATCH V9.0 Getting Started
Getting Started, 08/2020, A5E43020680-AA 21



Introduction to batch processes

3.12 Automation Concept - New Approach

Requirement

Solution (Without using Batch)

Process sequences may only be created or | Not possible.
edited by authorized persons.

eral units.

BATCH processes can be distributed to sev- | Not possible.

Different recipes produce different prod- Possible with STL, SCL, SFCs, WinCC, though highly complex
ucts in the same process cell.

3.12

What do these requirements mean when formulating an automation concept?
Let's look at SIMATIC PCS 7 as a system platform.
Question: How can we describe the production sequences in recipes?

Answer: We can imagine structuring all possible sequences using CFC and SFC and mapping
these to "recipes" using parameters stored, for example, on the OS. Structuring the sequences
would, however, be extremely complex since all possibilities must be taken into account. It
should also be possible to modify the recipes or to create new recipes. This could mean that the
automation program (CFC, SFC) would have to be changed. The operating personnel would not
be capable of doing this and the automation technician would have to be called in.

It would be possible to log the sequences using messages output on the OS in the form of
reports. This would have to be implemented separately for each specific project. New and
modified recipes would once again cause problems.

The complexity of the automation solution increases yet again if the sequences also need to be
adapted for various units. This would mean that the SFCs would also have to determine which
units are to be used.

Automation Concept - New Approach

New automation concept approach

22

This leads to a new solution for resolving complexity by separating the automation and
procedural levels.

We shall presume that the hardware structure of the process cell is retained and only the
sequences will change. Let us implement the process cell-specific elements of the automation
system and map the sequences to a "recipe system" which can be handled by the process. The
master recipes are created and stored in this system.

The control recipes are derived from the master recipes and address the automation system.
The control recipe operations are:

1. Prepare bolognese.

2. Cook noodles.

3. Add spices.

4. Tasting.

SIMATIC BATCH V9.0 Getting Started
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3.13 Separation of the Automation Level and Procedural Level

Note

The control recipe operations also contain the basic process of chopping onions and

tomatoes, and putting them in the pan. Later, weighing the ground meat and adding it is
also included here to prepare noodles.

(1) Process cell

3.13 Separation of the Automation Level and Procedural Level

Structure of the process cell
The following figure displays the structure of the process cell:

A structure consisting of units (scale, pan, mixer, etc.) can be designed in the process cell. These
units are organized by technological functions such as weighing, dosing, etc. The technological
functions can be assigned parameters such as "quantity” of the technological function "dosing".

All of this functionality is mapped to the AS. Here, the term process cell model is used. It
represents the "tool box" for the engineer who designs the master recipe.

In the master recipe, these units with their equipment phases are used to compose the sequence.

SIMATIC BATCH V9.0 Getting Started
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3.14 ISA-88 - Physical Model

Separation of Automation and Recipe

Process Cell (Kitchen)

Dosing weighing instrument

N>
Weigh (amount)
Material dosing I \
(amount) f

Pan Control
Heat (Temp.) recipe
Fill,.... -— |

Cooking machine
Fill (@mount)
Mix (duration)
Chopping (duration)

3.14 ISA-88 - Physical Model

Equipment models and their structural layers

Master Recipes

Instructions

1. Make
Bolognese

Cooking machine:
Insert 1 onion and 4
tomatoes

Chop for 1 min. ...

Pan:

Fill with water
Heat to (90°)
Insert noodles
Wait 10 min.
Drain

2. Cook noodles

3. Add spices Manual intervention

4. Taste Manual intervention

The figure below explains the hierarchical structure of the equipment model. The properties of

the model are:

* The model has seven levels. The top three levels are not dealt within the standard since these

go beyond the framework of batch control.

* The lower four levels are also known as the equipment model.

24
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3.15 Procedural Control Model

* An equipment phase (heating, dosing, weighing, etc.) serves an equipment module
(heating, in this case).
e The term "EPH (Equipment Phase)" is used in the PCS 7 environment.

Pizza PROD
Karlsruhe

Storage, Kitchen,

D D Delivery ...

BN
_—»@ ~J 000

I Kitchen
Process
cell EEEEE——
AN
Unit .
— = c’L Cooking pot

Equipment
module ———™

Control o m

module -

3.15 Procedural Control Model

Hierarchical model
In keeping with the physical model, a hierarchical model is used to describe the procedures as

shown below.
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3.16 Implementation — Physical and Procedural Model

How should it be produced?

Recipe
Procedure (RP)

consists of a defined
amount of

Recipe Unit
Procedure (RUP)

consists of a defined
amount of

Recipe
Operation (ROP)

consists of a defined

Spaghetti production

Cook noodles
Prepare Bolognese Sauce

Requirements: Fill with water, add salt and oil,
bring up to temperature

Fill: Add noodles

Preparation: ~ Cook noodles, while stirring,
sample, drain off water

amount of
Recipe
Function Fill with water, heat, stir
3.16 Implementation - Physical and Procedural Model
Models
The physical and procedural model are as shown in the figure below. Both models are mapped
in the architecture of SIMATIC PCS 7. The hardware model is implemented in SIMATIC PCS 7
engineering. The resulting program structures are executed in the AS.
The procedural model is implemented in SIMATIC BATCH. The control recipes are executed in
SIMATIC BATCH and in the AS program structures.
SIMATIC BATCH V9.0 Getting Started
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3.17 The ISA-88 model in PCS 7

SIMATIC Manager
(Implementing the

physical model)

Cooking
pot
T510
SIMATIC BATCH
(Implementing the
procedural model)
PLC
3.17 The ISA-88 model in PCS 7

Models in SIMATIC PCS 7 and SIMATIC BATCH

ISA S88.01 describes various models that can be fully covered with SIMATIC PCS 7 and SIMATIC
BATCH.

The equipment model describes the process cell, unit, equipment module and control module
level that are mapped using the plant hierarchy in the plant view of the SIMATIC Manager.

The process cell model is prepared for SIMATIC BATCH so that the procedural model in the form
of recipes can be mapped to the process cell model.

A recipe procedure runs in a process cell to control a process and to create a batch of a
product.

A recipe unit procedure runs on a unit to control a recipe stage. A unit can only be occupied
by one batch at once, at any given time.

A recipe operation or a recipe phase runs in an equipment module to perform a process task
or equipment phase.

The control module level is not within the framework of the Batch system and is only
addressed via the equipment module. The control module level is located completely within
AS.
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3.18 Workflow in the Kitchen: Order - Master Recipe - Process Cell

3.18

#] SIMATIC Manager - [SBG... [= !

o|[x|

[ File Edit Insert PLC View

Options  Window Help
= | @@
0w | 8% o Process
=] SEGES_MFP cell
= A5 _Pri
{:l Shared Declyatmhs I‘
B Kitchen Unit
EI Stowe_1
{8 Oven |
El-{za] Pan Equipment
Add_|ngredients Module
Drain
Fil_Sold |
Heat Control
o Module
Tumn
[-{E] Pat_1
Fl-{u] Pat_2
¥z Pot_3
-] Miewport_1
-8 05_Pi
- SBGS_Lib

Press. =

Order - Master Recipe - Process Cell

This section explains an example of the workflow in the kitchen. The example is as described

below:

28

Mary orders three portions of Piccata Milanese. The order was placed for table 5 and must be

delivered within 40 minutes.

The "Piccata” master recipe is available for production. The recipe describes the process for a

single portion.

The chef needs two frying pans per portion. He needs six frying pans in order to produce
three portions simultaneously. He creates three control recipes, each for two frying pans.

RUP TRP Pasta
Recipe Desk 1[4[L_Pan Jo||[ Potl Jj3
Procedure Preparﬁ Prepare
F i meat water
Recipe Unit 4 i |
Procedure
| - Cook
Recipe ‘ Fryin ‘ A Pasta [
Operation |
Recipe ] ‘-teatmq
Phase : 7 =2
‘Ready‘ ‘Ready‘
12 11
‘ Start ‘
I
L 1
T T
‘ Drain ‘ ‘ Hea- ‘
| 4 | 2
T
|
‘ End ‘
5

Each control recipe produces one batch of Piccata.

All three control recipes can be started simultaneously as shown in the picture, provided all

six frying pans are available.

The three batches have to be produced in sequential order if only two pans were available.

SIMATIC BATCH V9.0 Getting Started
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3.19 Classification of batch process cells

Process cell Order Master recipe
Pans1-6 Pans 7 - 12 . .
For Mary: Spaghetti Bolognese, Piccata ...
3x Piccata Milanese
for table 5 Manual
in 40 min 1. Make Onions and
Bolognese Tomatoes
Chop
For Peter: 4 x Recipe "Piccata” makes 1 and put in Pan,
Spaghetti for portion in 2 pans Weigh the ground
table 1 Start control meat and add it as
recipe l well
For 3 Piccata, | need 2. Cook
3 batches in 6 pans noodles
Pans 13- 18 Pans 19 - 24 Pans 7 - 18 are free 3. Add spices
-> Portion 1 ->Pan 7, 8
-> Portion 2 -> Pan 9, 10
-> Portion 3 -> Pan 11, 12
= 3 batches which corresponds
with 3 control recipes 4. Season to
For Paul: 4 x taste
Wiener Schnitzel
for table 3 5. Sample
3.19 Classification of batch process cells

Criteria for categorizing batch process cells

The number of products produced on the process cell represents the first classification criterion.

* Single-product process cells

e Multiple product process cells

The number of routes which support the parallel product flow forms the second criterion

* Single-route structure

* Multiple-route structure

* Network structure with totally flexible routes

The scaling capability of SIMATIC BATCH makes it suitable for both small scale process cells and

for large configuration limits.

Complexity increases in proportion to the number of products and routes. SIMATIC BATCH
supports the automation of multiple routes for multi-product process cells.

The assessment of smaller process cells for which only a few products or routes are required
should be focused on licensing and engineering costs acquired by the solution with SIMATIC

BATCH.

SIMATIC BATCH V9.0 Getting Started
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3.19 Classification of batch process cells

Single line - Single product system

] _J
— T =

i-0-0

Multi-line - Single product system

]
/

]
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2 =
= =

)

1
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3.20 SIMATIC BATCH: Customer Benefits

A

complex

simple

small medium \ large

SIMATIC BATCH SIMATIC BATCH
or PCS 7 Solution

3.20 SIMATIC BATCH: Customer Benefits

Customer benefits derived from the implementation of SIMATIC BATCH
The customer benefits derived from the implementation of SIMATIC BATCH are:

* The production sequences are described in master recipes which can be created/edited by
operating personnel at any time.

* Greater production flexibility, reduced "time to market".

¢ Unitallocation can be planned. The allocation planning can be changed right up to the actual
allocation. SIMATIC BATCH supports automatic unit selection and late binding of units..

e Improved utilization of resources.

* Production sequences are documented in a batch log (paper or electronic). The production
sequences can be reproduced using recipes with control strategies.

¢ Easy quality management.

SIMATIC BATCH V9.0 Getting Started
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3.20 SIMATIC BATCH: Customer Benefits

32

Of particular interest if validation is required according to FDA (Food and Drug
Administration) guidelines:

Version control
Access control
Audit Trails (21CFR Part11)

Electronic Signatures and archiving of batch (production) data.

Low costs of validation, as changes to recipes can be traced.

Implementation of a standard Siemens product.

Reduced operation and life-cycle costs.

SIMATIC BATCH V9.0 Getting Started
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Configuring the "Kitchen" training project

4.1

4.1.1

Basic principles

Overview of the equipment model

Description of the model

Process Cell
-a: IIIIII_JI: -I LI ”““,_:' [ IIIIIIJi-lE
E=——HrHt T T T ===
(R Madasial gt
=®e s 8 O &

-

@m

(-

B LI e S (e ™ 8 dale
Units

N - : i 5 =
| oan | | oran | | oain | | oan | | orn | | Drain |
| Fil_solid | | Fil_solid | | Fil_solid | | Fil_solid | | Fil_solid | | Fill_solid |
R e i e e R e R

|Add_|ngredient|5 |Add_\ngredientIs

|Add_\ngredient|§ |Add_|ngredient|5 |Add_\ngredientls

Stir

sir || sir || s |
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Configuring the "Kitchen" training project

4.1 Basic principles

4.1.2

Process cell model in the SIMATIC Manager

Plant Hierarchy View in SIMATIC Manager

The properties of the process cell model in SIMATIC Manager are:

e The process cell model in SIMATIC BATCH is used to represent the procedural model in recipes.

* Arecipe procedure controls a process in a process cell to create a batch of a product.

* Arecipe unit procedure runs on a unit to control a recipe stage. To avoid collisions, a unit can
only be allocated to one batch at any time.

* Arecipe operation orarecipe phase performs a process engineering task or equipment phase

in an equipment module.

* The control module level is not within the focus of the Batch system and is only addressed
through the equipment module. The control module level is located completely within the

AS.

=] SIMATIC Manager - [SBG... [=|[2][x]
File Edit Insert PLC
Options  Window Help
D 8P| & 2R

=3l SEGS_MP

E-8P A5_Pii

D Shared Wns

E1-{E Kitchen

EI" Stove_1

[-{Es] Oven

=-{ia] Pan

Add_ |ngredients
Drain

View

i

Pot_3
() Wiewport_1
=8P 05_Pri

@ SBGS_Lib

Press B2
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Process
cell

Unit

|
Equipment
Module

Control
Module

RUP TRP Pasta
Recipe Desk 114 Pan ||| Pot1 3
Procedure Prepare‘ Prepare
: f meat water
| —r—— |
- Cook
Re!:ipe ‘Frylng‘ Pasta [/,
Operation | 8
— Il Heati
Recipe ‘ eatlng‘
Function : 7 I 2
‘ Ready ‘ ‘ Ready ‘
12 11
‘ Start ‘
|
L1
T T
‘ Drain ‘ ‘Heating‘
| 4 | 2
i
‘ End ‘
5
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4.2 Configuration

4.1.3 Hardware and Software Requirements

Hardware requirements
* PC configured according to the minimum requirements defined in the "PCS 7 Readme" file

* Network adapter

Software requirements
Installation of SIMATIC PCS 7 V9.0 SP2 UCO03 with the following programs:
* PCS 7 Engineering
e BATCH Single Station
* OS Single Station
* SIMATIC Logon V1.6 Upd1
* S7-PLCSIM V5.4 SP8

4.2 Configuration

4.2.1 Retrieving the project

Prerequisites

Unzip the "SBGS_MP.zip" sample file.

¢ The archived project file is called "SBGS_MP.zip" and the associated recipe database is called
"sb_gs1_b.sbb". Both files are available for download in the "About" button on the web page
for this Getting Started in the Siemens Industry online support portal.

* Copy both files to the following local folder on your PC: ".\SIEMENS\STEP7\examples".
¢ SIMATIC Manager is open.

Procedure
1. Retrieve the project and save it under D: drive of your PC.

2. In the Component view, expand the tree view. Expand the "SBGS_MP" project. Right click
"OS_Prj>Server>Object Properties".

SIMATIC BATCH V9.0 Getting Started
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4.2 Configuration

3. The "Properties - SIMATIC PC Station" appears. In the "Name:" field, enter the name of your
PC.

Note

To find out the name of your PC, click "Start". Right-click Computer>Properties. The
"Computer name" field displays the name of your PC.

For Windows 10, type "About your PC" in the search box of the Windows task bar. The "PC
name" field displays the name of your PC.

For Windows Server 2012. click " S8 icon >This PC>right Click>Properties". The "PC name"
field displays the name of your PC.

Under "Computer name" area click "Computer Name identical to PC station name".
Click "OK" to save and activate the name.

Expand the PC node WinccApplication > 0OS(1).

To open the WinCC Explorer on the ES, right-click 0S(1) > Open Object.

© N o ok

A popup appears "The configured server is not available. Do you want to open the project with
the local computer as Server?". Click "Yes".

9. Right-click "Computer > Properties”. The "Computer List Properties” window appears with
your PC name selected. Now, click "Properties". The "Computer properties” window appears.

10.Click "Use Local Computer Name" to change the computer name to the name of your local PC,
and click "OK".

11.The "Change Computer Name" window appears which prompts you to restart WinCC. Click
"OK".

12.Click "OK" and close the WinCC Explorer.

4.2.2 Configuring the BATCH Server and BATCH Client

Introduction

Prerequisites

36

This section describes the requirements and procedures to be followed when configuring a
BATCH Server and Client in single station system.

* You only need one PC station to work locally on the ES PC with the BATCH Server and Client
(single-project engineering/single station system). The BATCH Server application is set up on
this PC station.
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4.2 Configuration

Procedure
1. Select "SBGS_MP\Server" in the Component view and open the configuration object.
=) SIMATIC Manag:
File Edit Insert PLC  View Options Window Help
O = |87 2 252 | < Mo Filer > R AR =]

E@ SBGS_MP Object name | Symbolic name | Type |

3 A5 _Pi ﬁ Configuration on configuration

) O5_Pri WinCC Appl WinCL Application

-8 SERVER d& o 1623 CF
[ winCC Appl
b Eg as

: D Shared Declarations
@ SBGS_Lib

2. Select the "BATCH Application" and drag-and-drop it in Index 2.
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~ o=l
Binrc = End | g
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2 ' BATCH Application Profie:  |PC57_30 =
3
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: ol CP 1623 = 3 PROFIBUS DP
= E -4 PROFIBUS-Pa
- - PROFINET 10
5 - SIMATIC 400
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= D Archive
T =1 BATCH
- @ EATCH &pplication =
T W [ BATCH &pplication [sthy)
< m > |4 BATCH Application Client
-0 Controller
-0 CPndustial Ethermet
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; & ILH ¢ ipslisetion 077 | e dnnlication M
4 [ crPiez EGK1 162)vE 1 %
= s Server Components Magter for Batch Poell -
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Press F1to get Help,
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4.2 Configuration

3. Select the "BATCH Application Client" and drag-and-drop it in Index 3.

Insertion possible

h=aE 5 &S g g B2 58 k2
=R =
1 ] winCC &ppl. ~
2 ] BATCH Application
3 [ BATCH Application Client
4 & CP 1623
5 =
3 E
7
g
3
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11
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£ m >
=] o Pc
Index Maodule Order ... | Fi.. Carnrrert
1 WinlZC Appl. -
2 BATCH Application
3 BATCH Application Client
4 CP 1623 BGK1 162[vaE1.
3
B '

[t HW Config - [SERVER (Configuration) -- O5_Prj]
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]
|
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HEIE

Find: |

tht i
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=92 PROFIBUS DP
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=% PROFINET 10
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4. Save and compile the hardware configuration of the PC station with the newly added BATCH

application.

5. Close HW Config.
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4.2 Configuration

4.2.3 Opening the Plant View

Procedure
To open and arrange plant view, component view horizontally:
1. Click View>Plant View.

2. Click Window>Arrange>Horizontally.

) SIMATIC Manager - SBGS_MP |=][=]
File Edit Insert PLC  Wiew Options Mindow Help
D& | &7 % = £ |7 | < NoFier > -7 @ BEM
SBGS_MP (Plant Yiew) -- D\UseryAnilyPOTY13-5ep-20195BGE_MPYSBGE_MP IE“E‘.
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4.2 Configuration

4.2.4 Creating the Batch Process Cell

Introduction

This section guides you the steps to assign the "process cell" ISA-88 type definition to the
"Kitchen" hierarchy folder. The "Kitchen" folder then becomes green and has the "process cell"
type according to ISA 88.

Prerequisites
* The SBGS_MP project is open in SIMATIC Manager.

¢ Plant View is activated.

Procedure
To create the batch process cell according to ISA 88 standard:
1. Select the "SBGS_MP\AS_Prj\Kitchen" object in the tree view.

2. Right-click on the "Kitchen" project and select "Object Properties".
The "Properties - Hierarchy Folder -- Kitchen " dialog box opens with the "General" tab
activated.

3. Select "ISA-88Type Definition" tab.
4. In the "Object type" drop-down list, select "Process cell”, and click "OK".
Properties - Hierarchy Folder -- Kitchen d

General ] Control and Menitoring Attributes I AS-0S Assignmert 588 Type Definition l

Object type: |[Dn:n::ess cell) j

Standard
Process cell
lprocess cell)

5. The "Kitchen" folder now appears in green color according to the ISA S88.01 standard.
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4.2.5

Introduction

4.2 Configuration

Type Definition of the Plant Hierarchy according to ISA -88

This section will guide you to assign the ISA-88 type definitions "Unit" and "Equipment module
(generic and recipe aware)" to the existing hierarchy folders in this section. The following
images display the different hierarchies in the "Kitchen" object:

For more information on "generic" and "recipe aware" see: Task definition and implementation
concept for "Cooling" (Page 193)

=

[ File Edit Inset PLC View Options Window Help

SIMATIC Manager - [SBGS_MP

0w |87 ¥ B3 @ < No Fitter > | @ BEM
E@ SEGS_MP Ohject hame | AS Assighment | 05 Assighment | Picture narne for 05
e8P A3_Pi _ (B3] Stove 1 ASNCPU 4105HWAS Pro.. -
=] Shared Declarations (B iewpoart_1 ASACPU 410-5HWA5 _Pra...

©EO

B[] Viewspor

1

(3) Equipment modules.

=& 05_Pij
-6 SBGS_Lib
(1) Process cell.
(2) Unit.
Prerequisites

* The SBGS_MP project is open in SIMATIC Manager.

¢ Plant View is activated.
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4.2 Configuration

Procedure

1. Select the "SBGS_MP\AS_Prj\Kitchen\Viewport_1\Desk_1" object in the tree view.

2. Click Edit > Object Properties.
The "Properties - Hierarchy Folder" dialog box opens with the "General" tab activated.

3. Select "ISA-88 Type Definition" tab.
4. In the "Object type" drop-down list, select "Unit", and click "OK".

Properties - Hierarchy Folder -- Kitchen\Viewport_1\Desk_1 ¥

General I Control and Monitoring Attributes ] AS-0S Assignment 588 Type Definition ]

Object type: |Standan:| j

Standard

Cancel | Help |

The "Desk_1"folder now appears in green, identifying it as a unit according to the ISA S88.01
standard

Note

Do not touch the Stove_1 and Viewport_1 hierarchy folders. The identifier remains
neutral.

5. Follow steps 1-4 to assign the "Unit" object type to the "Oven", "Pan”, "Pot_1", "Pot_2" and
"Pot_3" hierarchy folders according to the ISA-88 type definition.

SIMATIC BATCH V9.0 Getting Started
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Configuring the "Kitchen" training project

4.2 Configuration

6. Follow steps1-4 to assign the "EMOD" object type to the "Drain" hierarchy folder under
Kitchen/Viewport_1/Desk_1. The "Drain” folder turns green and is labeled as an equipment
module according to ISA standard $88.01.

The CFCs with the instances of the SFC types are located on the equipment module level. You
can also use SFCs in combination with the CFCs and their Batch interface blocks (IEPH,

IEPAR_xxx).

7. Assign the "EMOD" object type to the hierarchy folders identified at the beginning of this
chapter as "Level 3: Equipment module" according to the ISA-88 type definition, as described

in step 6.

The following image displays all the hierarchy folders in green after assigning their respective

object types:
o |

@l File Edit Inset PLC View Options

O 8 &

SIMAT

Window Help
9 5| 20| E: | B |[<NoFier> 1%

ERET] SEGS_MP
=8P AS_Fij

=B 05_Pi
@ SBGS_Lib
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| E{37) Drain
. @29 Fil_Solid
:E—IHMI
. BHzs] Pan
| (27 Add_Ingredients
| @(27] Drain
© [ Fil_Solid
. B2 Heal
L) St
| Bz Tun

- B Pot1
| (7] Add_Ingredients
| #{27) Drain
. [ Fil_Solid
1 };7] Heat
Lol EEE s
i B [E] Pot_2
| [#{27] Add_Ingredients
| @37 Drain
i maF Fil_Sclid
: EE] Heat
© [{aE) Stir
. Bza] Pot_3
[-27] Add_Ingredients
[+-(Z9] Drain
#-{27) Fil_Sclid
{27] Heat
[-{25] Stir

BB Viewport_1
[E-{zs] Desk_1
1 (37] Add_Ingredients
(- (27] Drain
ilr—l Fill_S clid
{27] Tum

Bpes_Fi Bpis_Fi @ SEGS_Lib
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4.2 Configuration

4.2.6

Introduction

Prerequisites

SFC types

Assigning the Batch Category "EPH"

This section guides you to assign the EPH batch category.

* The SBGS_MP project is open in SIMATIC Manager.

e Component View is activated.

SFC types contain equipment phases with and without selfcomplete functionality. This property
is set by default at the following SFC types:

» Self-Completing: Drain, Fill_Solid, Turn and Add_Ingredient
* Non Self-Completing: Stir and Heat
The SFC types used can be used in runtime of the Getting Started BATCH project.

The block contact "Ready_TC" reports the end of the RUN sequence within non self-completing
equipment phases. Such an equipment phase waits for an external command input either by an
operator or by SIMATIC BATCH.

For detailed information on equipment phases, refer to the SIMATIC BATCH Online Help.

Assigning the "EPH" Batch Category to SFC Types

44

Assign the "EPH" Batch category to the existing SFC types. With the "EPH" category, the SFC type
is classified as a phase type. As a result, the information relevant to S88.01 is created
automatically during subsequent type generation.

You can find the existing SFC types in the Component view in the "charts" folder under AS:

SIMATIC BATCH V9.0 Getting Started
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4.2 Configuration

) SIMATIC Manager - [SBGS_MP (Component View) -- D:\User\..\Latest\25-Feb-20... [=|[@][%]
File Edit Inset PLC View Options Window Help
0w |87 & g |2 25 % |‘NOFi|ter‘; _.'_jvﬂ? =
EI@ SBGS_MP Object name ] Yersion | PH Aszsighment | Type ”

- AS_Pri [ Pot3_Val_Drain 0.0001  KitchenStove 1%Pol_34.. CFC
-l A5 [ Pata_val_oil 00001  KitchertStove_14Pot_3h..  CFC
=@ CPu 4105H [ Pot? Val_Pepper 00001  Kitchen\Stove_1\Pot_3\.. CFC
| B A5_Program [ Pot3 Val_ Sal 00001 Kitchen\Stove_T\Pot 3. CFC
[ Pot3_val_Solid 00001  KitchertStove_14Pot 3.  CFC
o Pat3 Wal wiater 00001 KitchenhStowe 1%Pat_3w...  CFC
;ﬂ: CF 44341 % Unit_Desk_1 o001 KitchenWiewpaort_1%Des.. CFC
E]"D Shared D eclarations [ Unit_Oiven 00001 KitchenhStove 1% 0wen CFC
[EI"% 05_Fi [ Unit_Pan 0000 KitchenhStowve_14Fan CFC
- SBGS_Lib [ Unit_Pot 0.0001  KitchentStowe 14Pat_1 BEE
(3 Unit_Pot2 00001 KitchenhStove 1%Pat_2 EBEE
[ Unit_Pot3 00000 KitchenhStowve_14Pat_3 CFC
_@ Add_Ingredient 0.00m SFC type
=} Drain 0,000 SFC type
0 =] Fill_Salid 0.00071 SFC type
El Heat 0.0007 SFChype |S
=] stir 0,001 SFC type
El Tum 0.0001 SFChpe o
£ m >
Press F1 to get Help. [CP1E 4
(1) Existing SFC types
Procedure

To assign the EPH batch category:

1. Selectthe "SBGS_MP\AS_Prj\AS\CPU 410-5H\AS_Program\Charts" object in the tree view, and

select "Heat".

Click Edit > Object Properties.

The "Properties SFC type" dialog box opens with the "General" tab activated.

SIMATIC BATCH V9.0 Getting Started
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Configuring the "Kitchen" training project

4.2 Configuration

4. In the "Category" drop-down list, select "EPH".
5. Select the "Allow operator instructions" check box and click "OK"
Properties SFC type ¥

General I AS Operating Parameters  Options ]‘u"ersion I

SIMATIC BATCH

Category - v Allow operator instructions
Derived from

interface: | J

WinCC

Create block icon:

SIMATICIT

[~ MES+elevant

Control strategy selection

In the same manner, assign the "EPH" batch category to the remaining "Stir", "Drain", "Fill_Solid",
"Turn" and "Add_Ingredient" SFC types.

4.2.7 Generating the Type Definition in the Batch Types

Introduction

As the basis for creating recipes in SIMATIC BATCH, the type description of the process cell must
be generated and synchronized with the block instances of the CFC charts.

Type Editing Options and Results

Data types The system specifies the standard data types such as floating point number, integer, string,
input material, output material, material, and Boolean. You can also create custom data types
and edit their properties.

Units of measure You can create new units of measure and edit their properties.

SIMATIC BATCH V9.0 Getting Started
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4.2 Configuration

Type

Editing Options and Results

Operation types, phase types
and process tag types

To allow recipe creation purely on the basis of types, they must be specified without the block
instances for them to exist

1. Operations types: Type information for the equipment operations (EOP)
2. Phase types: Type information for the equipment phases (EPH)
3. Process tag types: Type information of the TAG_Coll blocks

Operation types, phase types and process tag types can be assigned to control strategy
parameters.

Create new equipment properties in the "Equipment properties” folder such as the size of the
unit (capacity of a silo) or the material composition of the silo shell or dynamic properties like
temperature and pressure. Equipment properties are assigned to units in the ES configura-
tion and then requested as conditions when creating recipes.

Equipment properties

Prerequisites
* The SBGS_MP project is open in SIMATIC Manager.

¢ Plant View is activated.

Procedure
1. Select SBGS_MP object

2. Right click on the "SBGS_MP" object and select SIMATIC BATCH > Open configuration
dialog.
The "Configure Batch process cell 'Kitchen' in SBGS_MP" dialog box appears

‘Configure Batch process cell ‘Kitchen' in "SBGS_MP”
(5835 _MP.Kachan/Batch s
Process ced data Propastes
& spos e [ Buchtoms
o B o | Execrpeen |
= [ Kechen | Loat charsped on | SRS S e PR T A0
+ 3 EETER
) Batich mstances
Batch types Lag Addtsonal hunctans
Ppagsts. Frrt
Gerwrate = 1] Ermprfa)
&o Wiringis)
[ o
o ‘ o] [

Note

Aformat conversion may be necessary for projects created with an older version of CFC/
SFC. You can only open the configuration dialog after you have completed the
conversion.
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4.2 Configuration

3. Select "Batch types" in the tree view and click "Generate & Propagate".
. Select "Batch instances". In the "Batch instances" area, click "Merge".

5. Now, select "Kitchen". In the "Batch process cell" area, click "Transfer Messages" (Only One

time).

. The "transfer messages to OS" popup appears. Click "Yes".

. Click "Apply" and "OK" to exit.

4.2.8 Compiling and Downloading the AS, OS and Batch Process Cell Data

Prerequisites

Procedure

48

The SBGS_MP project is open in SIMATIC Manager.
Plant View is activated.

Component view is activated.

. In"Component view", select the SBGS_MP multi project.
. Right-click and select SIMATIC BATCH > Open configuration dialog.

. In"Configuration Batch process cell "Kitchen" in 'SBGS_MP" window, under 'Stations', click on

"Update”.

. Select'AS' and in the properties area, select the checkbox for 'Simulation (TCP/IP) on/off' and

click OK.

. Open any CFC chart.
. Select Options > CUSTOMIZE > Compile/Download in the CFC Editor, and click "OK". Check

or increase the number of "Installed blocks per runtime group or OB" to 100.This prevents
warnings from occurring during compilation.

. Click B8 icon in the toolbar. The "Compile program" window appears.

SIMATIC BATCH V9.0 Getting Started
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4.2 Configuration

8. Click "OK" to compile the complete AS program. After successful compilation, click Chart >

Exit to close the CFC editor.

Compile program

Compile Chartz az Program |

CPLU: CPU 410-5H

Program name: ASNCPU 410-5HAS_Program®,

Generate module drivers

Block Diriver Settings...

[[] Generate SCL source

|

Cancel | | Help |

9. In the "Component view", select "AS_Prj" project. Click "Options > Configure Network". The

"Netpro.." window appears.

10.1n the "Netpro.." window, click "View" > "Cross-Project Network View" to view both AS and
Server. Click "Network > Save and Compile". The "Save and Compile" window appears.

% MetPro - [45_Prj (Cross-project network view - SEGS_MP) -- C:\Program Files (x26)\..\5BG5_Prj]
B® Network Edit Insert PLC View Options Window Help

GG eSS D2

~

N

) Selection of the net
In el = 2 FROFIBUS
i PROFIBUS
= PROFINET
=] Stations
E-Z] Subnets
|SB9-NSINGLE
FCP 1PH. 1PN. JCF FHAD WinCC [BATCH |BATGH |IE
1 PI0RNE I0XE 4451 ) kppl.  |Appic  [Apphs | Genena
H . 1o aton i
H |
W
Local D Partner D Pariner Type Active connaction | Subnet ~
2 | 57 connection_1 | OS_Prj/ SES-NSINGL... | ST connection lio AS_PantBus [E]

11.Select "Compile and check everything" and click "OK". Close the "Netpro.." window.

12.Select OS_Prj click on "Options > Compile Multiple OSs Wizard > Start".

SIMATIC BATCH V9.0 Getting Started
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4.2 Configuration

13.The "Wizard: Compile Multiple OSs" window appears. Click "Next" and "Connection...". The
"Select Network Connection" window appears.

14.1n the "WinCC unit" column, click on the "Industrial Ethernet" drop-down list, and select "TCP/
IP". Click "OK".

SY program: A5_Program

Subrnet  Subnet type  WINCC unit Addiezs Stationno. Segmentno. Rack no. Slotno. Send/receive o
245 IndEth  [TCPAP w| 19216801 ] 3

%ES?--- Sym. conn. [|ndustial Ethermet

Industrial Ethernet (11

| Cahicel ||

15.1n the " Wizard: Compile Multiple OSs" window, click "Next".

SIMATIC BATCH V9.0 Getting Started
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4.2 Configuration

16.Compile the entire OS with memory reset. Click Next > Compile. After compilation, click "OK"
to close the " Wizard: Compile OS" window.

Wizard: Compile Multiple OSs >

Select the data you want to compile and the scope of the compilation.

Data Further options

¥ SFC Visualization [~ With interconnection partner { SFC option )
I Compression

¥ Picture Tree
i

Scope

* Ertire OS [+ With memony reset

" Changes

Language settings

Muttiple languages are ingtalled in the STEP 7 multiproject. This has an impact on the Yes

duration of the 05 compilation. Do you want to start the wizard for the language settings?

<Back [ Nea> | Finish Cancel | Help |

17.Right-click "SBGS_MP" project and select SIMATIC BATCH > Open configuration dialog >
Batch instances > Merge to compile the batch process cell data.

Configure Batch process cell ‘Kitchen' in SBGS_MP

[5BG5_MP. Kachin/Batch netances
Process cel data Propesties

iy SBGs WP |g Bt ch int.ancos
57 Programs
. Sialiens | Deserpien
i éﬂw | Lozt ehaned an | A0S 20300 P (UTC <530
+- 3 Batich types
| Eatch rtance |
Baich instances Leg

T Batch ratances

Merge e
duo Wamingis)
[ Dwin
o Cancel e

18.Select the "SBGS_MP" project.

19.Select Settings > OS Objects > Update to update the plant status.

20.Click "OK" to close the view.

21.Click "Apply" and then click "OK" to close the "Configure Batch process cell" window.
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4.2 Configuration

4.2.9

Introduction

Prerequisites

Procedure

52

Downloading the AS to PLCSIM

Open SIMATIC Manager to download the compiled AS data to the "PLCSIM" simulation program.

3. Click "OK" on the "Warning" window.

Component view is activated.

. Click "Options > Set PG/PC Interface". The "Set PG/PC Interface" dialog box appears.

In the "Access Path" tab, "Interface Parameter Assignment Used" area, select "PLCSIM.
TCPIP.1" and click "OK".

To open PLCSIM in SIMATIC Manager, click | icon.

&M 57-PLCSIMI - O *
File Edit View [nset PLC Execute Tools Window Help

O @& & |pcsmrcear) - BRI EE
BJ0E | w =0

LCIRUN
STOP W STOP MRES

Press F1 to get Help.

5. To download the HW configuration to PLCSIM, select your AS in the Component view.
6. Right click on "Hardware" and select "Open Object"

7.
8
9

Click the Bl icon in the toolbar to download the hardware configuration to the AS.

. The "Select Target Module" window appears. Click "OK".
. The "Select Node Address" window appears. Click "OK".

10.Close HW Config.

11.0pen any CFC chart from the chart folder of your project in the component view and

download the entire program to PLCSIM.

Note

If the dialog "Download S7 - Read Back" is displayed, click "No". This means that
parameters from the AS will not be read back before loading.

12.Close the CFC Editor.
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4.2 Configuration

13.Click "Options > Configure Network". The "Netpro.." window appears.

14.Under "AS" select "CPU 410-5H" and click Bl icon . The "PLC Download to Current Project
Selected Stations" dialog box is displayed. Click "Yes".
|28 Netbro - [AS_Prj (Cross-project network view - SEGS_MP) -- C\Program Files (+26)\..\S8GS._Pr) Al
%H Metwork Edit Inset PLC View Options Window Help )

FEHEG Rl S TS D= N

2 S
E Selection of the et
In: = B PROFIEUS
A PROFIBUS
B FROFINET
=] Stations
B Subnets
|[SB9-NSINGLE
WOP PN PN- |CF JPNAID WinlC [BATCH [BATCH |IE
1 VI0RXS JI0-XE | 4431 Fopl.  |Applic  [Apphe | Genen
3 . ' . Bt ation 1
1 H L
2
W
Local D Partner ID Partner Type Active connaction | Subnet L
2 | 5T connecbon_1 | O5_Prj/ SB3-NSINGL . | 57 connection He AS_PlantBus [E]

15.After the download activity, close the "NetPro" window.
16.Start simulation by setting the PLCSIM-CPU into "RUN-P".

17.Save the simulation data you downloaded in order to prevent its loss after you exit PLCSIM.
Steps 1 to12 must be repeated the next time you open a PLCSIM session after closing PLCSIM
without saving the data. Saved simulations can be activated directly in "Run" mode by
opening the corresponding file.

4.2.10 Downloading the Batch Process Cell Data

Prerequisites
¢ The SBGS_MP project is open in SIMATIC Manager.

¢ Plant View is activated.
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4.2 Configuration

Procedure

1. Right click on the "SBGS_MP" project and select SIMATIC BATCH>Open configuration
dialog.

2. The "Configure Batch process cell 'Kitchen'in 'SBGS_MP'" window appears.

Configure Batch process cell Kitchen' in "SBGS_MP*
[5865_MP/Machn
Process cel deia Propertes
g 585 WP [ Kachon
57 Progroms
1 Sialions Dmscription [
. Process ool compantnt grosing| ™
+ -3 Eaich hoes
* ] Batch rilances
Batch process ool Leg
ek wabdey [ aidton v
: Trorfer mesnaces : 8o [Ermoeis)
Dewrdosd Mo Warrireis)
Cisplgy
o Fexly Corned Helgs

3. Click"Download..." to download the Batch process cell data generated on the ES to the BATCH
Server and Client. The BATCH Server and Client in your configuration are operated on asingle
PC.

4. The "BATCH configuration” dialog box appears. Click "OK".
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5. The "Download Batch process cell 'SBGS_MP'" window appears. Click "Start" to start the

download process.

4.2 Configuration

Download Batch process cell 'SBGS_MP*
Components to be downloaded:
|[v| Component | PC station | Target system || verify | Status
7] Batch Database Server
B Project | 0S_Pij\SERVER =1 Jocal} Downloaded [
Master |5 Offiine : OS_Pq\SERVER =1 Jocal} Mot up+o-date 0
() Orline " OS_Pi\SERVER &L Jocal] Not upto-date ()
] B Project J
[ Standby |5 Offine [
] m COnline IJ
B Batch Server
Master 05_Pi‘\SERVER 2 Jocal} Downloaded -
[]: Standby -
%) Batch Client
0S_Pi‘\SERVER (2L Jocal} - Downloaded ™
) [ ]

6. The "Status" column turns green after the download is complete. It is as shown in the figure

below.

Components to be downloaded:

Download Batch process cell '5BGS_MP

[] Compenent | PC station | Target system | verify | Status

[C) Batch Database Server

] B Project | O5_Pj\SERVER = Jlocal} Downloaded [+
[]: Master | Offine  OS_Pf\SERVER = Jocal} Downloaded ,J
O [y Orline " OS_Pf\SERVER &L ocal} Downloaded ()
] B Project =
[]: Standby || Offline (&
] m Online L,J
B Batch Server

[]: Master 05_Pi‘\SERVER & Jlocal} Downloaded -
[]: Standby [
%) Batch Cliert

[E 0S_Pi‘\SERVER {2 focal} { Downloaded @
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4.2 Configuration

7. Click "Close" to exit the "Download Batch process cell 'SBGS_MP'" window.
8. Click "OK" to exit the "Configure Batch process cell 'Kitchen'in 'SBGS_MP' " window.

Note
Messages in other languages

Message output in languages other than German / English is only available if project data was
configured, compiled and downloaded in the corresponding regional language.

4.2.11 Starting the OS

Prerequisites

Procedure

56

Component view is activated.

. Click "Start", right-click "File Explorer", and then click "Manage". The " Computer

Management" console is displayed.

Note
e If you are using Windows 7, click "Start", right-click "Computer", and then click "Manage".

* If you are using Windows Server OS PC, select "Computer Management" from the
"Administrative Tools" folder.

. Inthe "Computer Management" console, create a new user with user name and password. In

our example, the user is "SBGettingStarted".

3. Then, create a new Windows group. In our example, this is the "SBatch" group.

. Add the new Windows user to the following groups:

— SBatch

— Administrators

— Logon_Administrator
— SIMATIC BATCH

- SIMATIC HMI

— SIMATIC HMI CS

—  SIMATIC NET

. Close the "Windows Computer Management" console.
. In the tree view, expand the "Server (your PC name)". Now, expand "WinCC Application”

. Right click "OS(1) > Open Object". The "WinCC Explorer" window appears.
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4.2 Configuration

8. Right Click "User Administrator > Open". The "User Administrator - WinCC Configuration
Studio" window appears.

9. Inthe"User Administrator" pane, create the "SBatch" Windows group with unrestricted rights.

ﬁ User Administrator - WinCC Configuration Studio — [m} o
File Edit View Tools Help
User Administrator « || &= Authorizations [ SBatch ] [Find Pl «
2§ User Administrator Function |Enable [Pot_1 |Pot_2 [~ =
= Administrator-Gruppe 1 |user administration 1 £ _g
§ Administrator 2 |Authorization for area 7 i
i m 3 |System change il g
| 4 |Monitoring
5 |Process controlling 7
| 6 |Higher process controlling il
| 7 |Report system J
8 |Archive controlling
| 9 |Activate remote &
_l!].' e 10 |Canfigure remote 7
Ig’ Alarm koging 11 |Web Access - monitoring only [}
| 12 |Highest process controlling
]I] Tag Logging 13 |Advanced operation 1 [l a sl
——| 14 |Advanced operation 2 0 B B | e
E!m'ﬁ’ﬂ‘h‘]' 4 4 v v Users | Authorizations < 2]
Ready | HUM | English [United States) | Table: 14 Authorizations | 100% (=) v ® .

10.1n the "Properties - User Administrator" pane, enable the "SIMATIC Logon" check box. Close
the "User Administrator - WinCC Configuration Studio" window.

File Edit View Tools Help

User Administrator Find P v| 9 Properties - User Administra... »

W Group name Logon with 2| Selection

B Administrators Administrators = Object type  |Us2r Administrator

# Administrztor e Object name  |Usar Administrator
SIMATIC Logon

SIMATIC Logen |[¥]

Tag Logon

Computer name

Tag name <Tag Mame>

Low limit ]

High limit: 1

l]! Tag Management
@ Alarm legging

53] woroamno

b

B e 7w 1 4 » »| Groups || < ¥
Ready | NUM Scroll | English (United States) | Table 1Group | 100% (o——F

11.1n the "WinCC Explorer' window, right click "Tag Management > Open". The "Tag
Management - WinCC Configuration Studio" appears.
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4.2 Configuration

58

12.1n the "Tag Management - WinCC Configuration Studio" window, right click "TCP/IP > System

parameters".
mn O
File Edit View Tools Help
Tag Management « |||Find £ =|| ! Properties - Channel unit 5
-1 Tag Management ~ Name ~ || B |Selection .
@5 Internal tags 1 |AS1_Frograrn |Object type |Channel unit
=- I SIMATIC S7 Protocol Su || 2 |AS1_Prograr |Object name |TCP/IP
TR 3 |AS1_Prograr || General )
Il PROFIBUS 4 |AS1_Prograr -:a:: .;T‘p" L
iUmoer
“ Industnal Ethernet 3 ﬁ.Sl_Progrnr_ ']D .513
. u Slot PLC 6 |AS1_Prograr — -
1 | = Assignment
o.M Tepar 7 _AS1_Prograr I — ——
a-J Teen— : - Communication driver| SIMATIC 57 Protocol Suite
i g ad ©' New Connection rograr I = .
B A | |/ Properties .
PROF| iy Byte Access v
Ga
rogran [ 1
~ 1 Indus| oarad |Bit Access (2
B Name mgm |watchdog
| Start-Up Signal
| M soft ] Eport rograi |Reentrant
- -3 Stru;:::::cg Il System parameters rogezn :Remnte tag |
#-45 @AssetCy = s rogran |oniine Connections ||
< > || 16 |AS1_Progran |Onine tag |l
ilili 17 |AS1_Prograr |Register a Tag &
.Ilg.l’ IR — | 18 AS1_Prograr |Own Properties |
|—JI T 19 |AS1_Prograr |Intel Byte Order
— 20 AS1_Prograr
| :U;I Tag Logging 21 |AS1_Prograr
" - 22 |AS1_Prograr ,,
| E#WeRi -GS |
Ready | NUM | English [United States) | Table: 5077 Tags | 100% (=) v, * .

13.The "System Parameter - TCP/IP" dialog appears. Select the "Unit" tab. In the "Logical device

name" area, click "PLCSIM(TCP/IP)" drop-down list, and select "PLCSIM.TCPIP.1" and click "OK".

System Parameter - TCP/IP

SIMATIC 57 Unit

Select logical device name

x

CP type/bus profile: |TCF‘;‘IF‘

Logical device name: PLCSIM.TCPIP 1

| e

CP_H1_1:
CP_L2_1:

: Intel{R) Ethemet Connection 1217
|
Set gutomatically Intel{R) Ethemet Connection 12174

MPI

Job processing PLCSIM.TCPIP 1
PLCSIM.TCPIP _intemal. 1

[ rite with priority STONLINE

TS Adapter |E

Erter a new device name or select the requested device from the list.

0K || Caneel
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14.Close the "Tag Management - WinCC Configuration Studio" window.
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15.0pen the OS Project Editor and navigate to all the available tabs, and then click "OK". This
function is used to configure the WinCC Runtime user interface and the alarm system. This
operation may take a few minutes.

Note

Adapt a screen resolution of 1280* 1024 for a SIMATIC Standard-Layout as mentioned under
Layout description in the figure. This resolution may vary according to the display resolution
set on your PC.

. 05 Project Editor 7 >

B Layour | % Message Configuration | ] Message Display | &gpArea | [ Runtime Window | ¢ Basic Data | g General |

Cument Layout: SIMATIC Standard 1280"1024
Available Layouts: Layout Description:
SIMATIC Standard- for screen resolution of
Picture Name ~ 12801024 e
(89 SIMATIC Server 256071600
ESIMATIC Server view 1024°768
SIMATIC Server view 1152°564
aSIMATIC Server view 1280°1024 Number of area keys: 16
SIMATIC Server view 160071200 Number of server keys:
SIMATIC Server view 16801050
Esmam Server view 192071080 Ovenview extended configuration: Detail...
%smm Server view 13201200 [ Runtime help avaiable
SIMATIC Server view 256071600
ESIMATIC Standard 1024°768 D
splay
B S|MATIC Standard 11527854
@® Username O User 1D
. EQIM.!TI" Chmrarlmrd 1R300 o

Monitor configuration
® o O | @@= © | O @@
© mE °© o\ E 5 L] 8@

OK Cancal Apply

16.Start Runtime on the OS. An initial startup may take a few minutes. Log on with the user
logon data you have just created. Click "Pan" in the runtime window as shown below.
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s NI

Note

To check if the connection between AS and OS is established:

1. In the "WinCC Explorer" click "Tools > Status of Driver Connections"
2. The "Status - Logical Connections" window appears.

3. Here, the "State" column must display as "OK". If not, please check the set PG/PC Inteface
and Tag Management system parameters.

4.2.12 Starting the BATCH Launch Coordinator

The BATCH Launch Coordinator is visible as a symbol in the taskbar at the bottom right on your
desktop. You make operator input in a shortcut menu which you open by right-clicking on the
symbol.

The start mode of the BATCH Launch Coordinator is set to "automatic” as standard. This means
that the BATCH Launch coordinator starts the BATCH project and BATCH Runtime after
successfully starting WinCC Runtime. You also need to change the security settings to read the
batch data. You have two options to read the batch data namely:

e NTLM Mode
e Compatible Mode
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Note

It is always recommended to use NTLM mode for reading Batch data.

Option 1: Reading Batch Data in NTLM Mode

1.
2.
3.

Click "Start > Control Panel" The "All Control Panel Iltems" window appears.
Open "Administrative Tools". The "Administrative Tools" window appears.

In the "Name" column, double click "Local Security Policy". The "Local Security Policy" window
appears.

Expand "Local Policies" and select "User Rights Assignment".

5. Inthe "Policy" column, select "Log on as a service" and right click "Properties". The "Log on as

a service properties" window appears.
Click "Add Users or Groups".
The "Select Users, Computers, Service accounts, or Groups" dialog appears.

Select Users or Groups d

Select this object type:
|Users or Builtin security principals | Object Types...

From this location:
[SERVER || Locations...

Enter the object names to select (Examples):

Check Names

Advanced... 0K Cancel
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8. In the "Enter the object names to select (examples)” area, enter the computer name or the
domain name along with the user name "SBGettingStarted".

Select Users or Groups >

Select this object type:
|Users or Builtin security principals | Object Types...

From this location:
[SERVER || Locations...

Enter the object names to select (zxamples):

«Computer Name or Domain name:\SBGetting Started| Check Mames
Advanced... 0K Cancel
Note

It is recommended to create separate user for this task (NTLM).

9. Click "Check Names" and click "OK".
10.In the "Log on as a service properties" window, click "Apply" and "OK".

11.Click "Change security settings"

BATCH Runtirme
BATCH project ¥

Change start mode from >

BATCH status...

Change server language...
Change security settings ...
About...

Exit
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12.The SIMATIC BATCH Server security window appears. Choose the "NTLM (recommended)
option, and enter Logon and Password as shown below. Please use your computer name
here. The user name will be "SBGettingStarted".

SIMATIC BATCH Server security ¥

Here you can choose between secure communication and compatible communication. Please
note that in NTLM mode not all the scenarios from the past are supported.

() Compatible

With this setting the system operates just as in the past. This provides the greatest
possible compatibility. Please activate this mode anly when the NTLM mode does not
work,

(®) NTLM {recommended)

Use this mode as long as there are no technical reasons to change to the compatibility
mode.

Logon: | Computer Name\SEGettingStarted |

Password: | sesssess |

i Please note that the SIMATIC BATCH Server needs to be stopped and
restarted to change the access data.

Cancel Help
13.Click "OK". The "SIMATIC BATCH Security settings" dialog appears. Click "Yes" and "OK". You
have thus configured to read batch data in NTLM mode.

SIMATIC BATCH Security settings

The SIMATIC BATCH system will now be cenfigured in NTLM mode.
Continue?

Yes No
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Option 2: Reading Batch Data in Compatible Mode
1. Click "Change security settings"

BATCH Runtime
BATCH project >

Change start mode from >

BATCH status...

Change server language...
Change security settings ...
About...

Exit

2. The SIMATIC BATCH Server security window appears. Choose the "Compatible" option here,
and click "OK".

SIMATIC BATCH Server security ¥

Here you can choose between secure communication and compatible communication. Please
note that in NTLM mode not all the scenarios from the past are supported.

O

With this setting the system operates just as in the past. This provides the greatest
possible compatibility. Please activate this mode anly when the NTLM mode does not
work,

(CJNTLM {recommended)

Use this mode as long as there are no technical reasons to change to the compatibility
mode.

Logon:

Password:

Please note that the SIMATIC BATCH Server needs to be stopped and
restarted to change the access data.

Cancel telp

If the BATCH Launch Coordinator has ended, navigate to windows Start menu and click BATCH
> BATCH Launch Coordinator to restart.

For Windows 10 and Windows server 2012, click the 3 icon+Rto open the "Run" dialog. Enter
"sblaunchcoordinatoricon32ux.exe". Click "OK" to restart.

If the start mode is set to "manual”, you have to start both the BATCH project and BATCH Runtime
in the shortcut menu of the Launch Coordinator. Please note that the start mode of the BATCH
Launch Coordinator can only be set or changed by users who are logged on with administrator
rights.
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4.2.13 Loading the supplied recipes and materials

Introduction

This chapter will guide you to load the supplied Batch Control Center backup "sb_gs1_b.sbb" for
the "Kitchen" process cell. Which contains recipes, materials, information on users, groups and
role assignments is saved in the restore file.

Batch Control Center
The BATCH Control Center (BatchCC) is the central component for:
» Batch scheduling
* Batch control
* Management of all BATCH data

* Libraries, master recipes, formulas, materials and management of rights and roles

Prerequisites

To start BatchCC or the BATCH Recipe Editor, the BATCH Launch Coordinator must be started and
the "Running" status must be displayed in the information bar displayed as

6
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To restore the batch sbb file:

1.

2.

In the Windows Start menu, select Start > All Programs > Siemens Automation > SIMATIC
> SIMATIC Batch > Control Center. In Windows 10 select Start > Siemens Automation >
Control Center.

Note

If several projects are detected when you start BatchCC, or if the connection to the
project cannot be established, a selection dialog appears.

In the "SIMATIC BATCH: Control Center" window, select "Options>Restore"

G SIMATIC BATCH: Control Center - O d

Program Edit Control Planning | Options | View Window Help

Sl 8O | EE | 5| B, Logoff... e =

& Permission management...

Roles management ...

Backup ...
| Restore ...

Export ...
Import...

Logbook ...
Active applications ...

Important system messages ...

Compress data
EX Start Recipe Editor

Start wiewer for archived batches
5 Always on top

Migration 4
Settings 4
T
Type Status Name
) 5} 5}
< >
Restores the data from a backup file 0 a SBGetting
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3. The "Restore" window opens for the selection of the batch .sbb file. This .sbb file is file is
available as mentioned above inside the downloaded .zip file.

4. Select the sb_gs1_b.sbb file and click "Open"

@ Restore *
Lookin: | | | Final PRJ V] @ 2 i @
% Marne Date modified Type
i| |sb_gs1 b.sbb 10/30/2017 3:45 PM  SBB File

Quick access

Desktop
1
Libraries
L
This PC
¢ ;

Metwork
File name: sb_gs1 b V| Open
Files of type: Eackup files {*.sbb;* xml) w Cancel

[Jwithout log Start 1D: Last ID:

Batches: Bead out 1Dz
Recipe/Libran:
Formula:
Categories:
M aterials:

Result

The sb_gs1_b.sbb file is successfully restored

Note

If the "Kitchen" process cell is already in the BATCH Control Center, you cannot use the
"Restore"” command. The associated Batch database has already been created and loaded.
However, you can perform all other configuration tasks such as assigning new names to
objects such as materials, recipes or batches.
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4.2.14 Setting up Roles Management in SIMATIC Logon

Introduction

In order to obtain unrestricted access to BatchCC with the user logged into WinCC runtime, the
logged on user is added to the "Superuser" role in the SIMATIC Logon roles management.

Note

Information on role assignmentin the restore file is related to the PCon which the backup file was
created. It is recommended that you always perform the role assignment again in the SIMATIC
Logon roles management.

Prerequisites
¢ BatchCCis open.
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Procedure
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To set up roles management in SIMATIC Logon:

1. Click Options > Roles management in Batch CC. The "SIMATIC Logon Role Management"

window appears.

#7 SIMATIC Logon Role Management ? X
File Edit I
DEIDGBx|?
=9 Name Description
* Super user
- Factory manager im user
[E2 Shift manager Faf:tuw manager
B Operator éshﬂ manager
&R Process engineer #operator
® Automation engineer AProcess engineer
® Emergency operator éﬁutmraﬁon engin...
-7y, WebChentiiser AEmergencf apera...
ﬁ Groups and users hWebCienH.Jsef
Evai-able assignment types selection

5 ¥2 Groups and users

2. Select Roles>Super User>Groups and users, and right-click to "Edit".

SIMATIC BATCH V9.0 Getting Started
Getting Started, 08/2020, A5E43020680-AA



Configuring the “Kitchen" training project

4.2 Configuration

SIMATIC Logon Role Management ? X
< 9 9
File Edit 7
D@D
Emﬁwadmhsandmttfms Flule:iwuser
=43 Roles Groups and users Roles Domain [ Computer  Description
i B é Super user
e
Factory manager Edit
Shift manager —--—|

[*

HI -

. [H-4R Operator
2
o2

?

Process enginesr

Automation engineer
| [ &R Emergency operator
| ® WebClientUser

javaiable assignment types INo selection
- 4%} Groups and users

3. In the "Edit groups and users" window, select your Domain/Computer Name and click on
"List". All the users & groups of particular domain or computer will be listed.

SIMATIC BATCH V9.0 Getting Started

Getting Started, 08/2020, A5E43020680-AA 71



Configuring the "Kitchen" training project

4.2 Configuration

4. Search for the "SBatch" group. Select the group and click the
1

icon to add the user to the "Configured groups and users" area.

Edit groups and users -

Role: Super user

Search path

Darnain | Computer: |IF‘CD2 (this computer) W Marne: *
Lisk | | Stap
Available groups and users Configured groups and users
Marme Domain | Compuker |~ Marme Domain § Computer

E shgettingstarted IPiCOZ rESBatch
€5 siemens TIA Engi... IPCOZ
€sMATICBATCH IPCOZ

€53 SIMATIC HMI IPCOZ
€smaTicHMICS  IPCOZ 5
€53 SIMATIC HMT VIE. . TPCOZ

€% SIMATIC Manage. .. IPCOZ

€ sIMATIC NET IPCnz _ ﬂ
€ solserverznss,.,  IPcoz =

€5 Users IPCOZ

m\MinQMPPmnPP\M TRiTI hd

< m >

5. Click "OK" and then "File>Save".
6. Close the "SIMATIC Logon Role Management" window.

Note

The PC name and user credentials are always valid for your own PC's. Please use specific
user names and passwords created for your PC while performing roles management steps.

4.2.15 Updating Downloaded Batch Process Cell Data

Prerequisites

e BatchCCis open.
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Procedure
To update the downloaded batch process cell data:
1. Right-click on the "Kitchen" process cell and select "Update process cell"
3 SIMATIC BATCH: Control Center
: Program Edit Control Flanning  Options  View  Window  Help
=5 O TR TR |

Print

Print preview
Update process cell

(2Rl

<

2. Click "OK" in "Updating the process cell" window.
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Updating the process cell

l Cument process cel Mew process el edited Current Logic op.:
- v I | ...
[ Datatypes Data types
¥ 53 Add_Ingredient Add_lngredient [
25 State ing Sizte Values without assgrment
¥ W[ Units of measure Units of measure
= ¥I[] Classes Classes
| [ Operation types Dperation types
4 W] Phasetypes Phass types
][] Process tag types Process tag types
= MIC] Instances Instances
% W] Stove_1 Stove _1
% ¥ [ Viewport_1 Viewport _1
Assigned values
Blements were assigned based on internal IDs
[CDshow deleted objects

]

Cancel

4.2.16 The Recipe for Pasta Piccata Milanese
Recipe
Meal Piccata Milanese
Quantity 2.9 kg (reference quantity)
Ingredients 100 ml ol
1.9 kg pasta
50 g salt

1 | tomato sauce

Instructions Editing Options and Results

1 | Prepare water

Fill a pot with 3 litres of water, add 100 ml of oil and a pinch of salt, heat to 100°C

2 | Cook pasta

Put 1.9 kg of pasta in the boiling water and cook for 6 minutes.

3 | Prepare sauce (while cooking
pasta)

Pour 1 litre of tomato sauce in a pot. Heat for 5 minutes at 40 ° C while stirring

4 | Make complete

Add salt and/or pepper to flavor. Serve the pasta and sauce
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4.2.17 Setting up the Output Material

Defining output materials

At the beginning, define the materials and optionally, the qualities for input materials/output
material for SIMATIC BATCH.

You can define the materials in the list boxes displayed in subsequent dialogs for recipe creation
and batch planning. Materials and qualities must also be assigned a unique code (for example,
an internal company code). This code can be used to specify the setpoint and process value at
the interface blocks or SFC types to identify the material or product. In order to write recipes,
material information needs to be defined. Input and output materials with various qualities can
be created. These are created in the BatchCC, in the Materials folder, under the process cell you
have loaded.

Prerequisites for adding output material

e BatchCCis open.

Adding an output material

In this section, we will explain the steps to add an output material (Piccata Milanese). Users can
follow the same steps to add additional output materials.
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To add an output material:

1. Right-click "Materials>New" in the "SIMATIC BATCH: Control Center" window.

@ SIMATIC BATCH: Control Center
: Program Edit Control Planning Options  View  Window  Help

G [ Qe D ] K2 e MLl .

Project: SBGS_MP

Bﬁ Kitchen

i Libraries
Master recipes
- Formulas
[-fy] Orders
i Details

[ﬁ Create folder

Type Statu

@Ml

<

2. The "New material" window appears. In the "General" tab, enter "Piccata Milanese" in the
"Name:" text box. Enter a random code in the "Code:" text box. In the "Usage" area, select the
"Output material" check box, and click "OK".
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Mew material *

General Quality 47 Change Log

Marne:

| Piccata Milanese |

Code:
| 123 |

Description:

Usage
[ input material Qutput material

Print Cancel Help

3. Follow step 1 and in step 2, In the "Usage" area, select the "Input material" check box, and
click "OK" to create the "Water" input material. The final display is as shown below.
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5 SIMATIC BATCH: Control Center - [Materials]
Program Edit Control Planning Options View Window Help

PG B QT S T T]IND G e eI X | B

SBGS_MP - X

o il [Materials]
Libraries Mame Code I a Description
g Master recipes Enter text here 7le. 7|1 7|1 7] Enter texthere
ﬁ Getting_Started_Template_Recipes m ai 3 N
%;::rd:ias m Penne 9 X
- m Penne hot 19 X
Dish/Product m Penne piquant 20 X
%é IngreFIients m Penne spicy 21 %
H S;lpper m Pepper 2 X
: ot i Pork Schnitzel 5 %
 Water B Product Getting_Started 1111 %
E1-[5 Meat_Sort i salt 1 %
[H-p | Pasta m Spaghett 8 i
(-], Sauces m Spaghetti piquant 17 x
----- ﬂ Product_Getting_Started m Spaghett spicy 15 .
m Tomate Sauce 14 X
m Tomate Sauce hot & Spicy 12 i
m Tomato Sauce piquant 10 X
m Tomato Sauce spicy 11 X
m Turkey hens 7 X
m Veal [ i
m Viennese Schnitzel 13 X
m Water 4 X

20 Element(s) 0 selected

4.2.18 Creating a Master Recipe in BatchCC

Introduction

This section will guide you to create a master recipe in BatchCC.

Prerequisites
* SIMATIC BatchCC is open
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Procedure
To create a new master recipe in BatchCC:

1. In the "SIMATIC BATCH: Control Center" window, right click on Master
recipes>New>Hierarchical. The "Creating a new master recipe” window appears.

% 132.186.190.102 - Remote Desktop Connection

G SIMATIC BATCH: Control Center
: Program Edit Control Planning Options View Window Help

PG [ 88 G |2t a0 P 2 T] L2 e el Ll WX | (S

[=-Pag Kitchen
CA Libraries

F! New o Fat
L Details Hierarchical
Find ...

Create folder
o

2. In the "Name" input box, enter "Training Recipe". The "Version" input box is automatically

populated as V1.0 since you are creating the master recipe for the first time. Click "OK". Now,

"Training Recipe V1.0" is created under "Master recipes".
Creating a new master recipe *

Falder
Master redpes

Mame:

| Training Recipe| |

Version:
|vLO |
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3. Right click on Training Recipe V1.0>Properties. The "Properties of ‘Training Recipe V1.0
window appears. Select the "Product" tab and enter the details as shown below:

Properties of 'Training Recipe_V1.0' >
@ Output material @ Parameters Lr Transfer parameters
)51 Dependencies Process tags f Change Log

&= General @ allocations ﬂ Product & Input material

Product: Quality

[Ficcstz Viares:] |

Product code:

| 123 |

Reference quantity for quantity scaling: Unit of measure:

23 | @

Minimum quantity of a batch: Maximum quantity of a batch:

L e E | ks

Description of the product:

Print Close Help
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4. Select the "Output material" tab and click "New". Now, click on the "Material" input box. The
"Select the material" window appears. Select "Piccata Milanese" and click "OK".

Select the material %
Material: | Input material: <Meutral>
Code: | Output material: Yes v
Folder:  <Neutral> =
| 5 entries found
‘ Materials Code 1 o] Folder |
Product_Getting_Started 1111 x  Materials
Park Schnitzel 5 %X Materials/Meat_Sort
Tomate Sauce hot & Spicy 12 X Materials [Sauces
Viennese Schnitzel 13 x Materials Meat_Sort

£ >

o ] Cancel | | e

5. In the "Properties of 'Training Recipe_V1.0™ window, select the "Output material" tab and
enter 2.9 in the "Quantity" input box. Now, click "OK".
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Result

82

Properties of 'Training Recipe_V1.0' *

Process tags ﬁ Change Log @ ESIG
@ allocations ﬂ Product @ Input material
@ Parameters 1:— Transfer parameters

ﬁl Dependencies

&= General
@ Qutput material

List:

Name | Material (set) | Code (set) | Low recipe | Quantity (s| High recipe
Output mate |Piccata Milanese ...} 123 29

[y

£ >

Description from row 1:

Mew

Delete

Print Cancel Help

The master recipe has been successfully created.
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4.2.19.1

Introduction of the Recipe Editor

Layout of the Main Window in the Recipe Editor

4.2 Configuration

Setting up a Recipe Structure in the Recipe Editor

The basic layout of the user interface of the BATCH Recipe Editor is shown in the figure below,
which illustrates an example of a hierarchical recipe. You can create or modify recipes in the
editing windows using the structure elements of the "Insert" menu.

== SIMATIC BATCH: Recipe Editor - Training Recipe - V1.0

. Recpe Edit [nsert View Optons Window Help

e W R A R

KN O00D® B ==&+ 35+

Training Recipe - V1.0 [= [ @ [ & || B Training Recipe / RUP_4 / prepare sauce_ 20| = || &
RUP RUP Iprepare sauce on Pot_3
Pot_1 I Pot_3 I1 St?” e
repare water i
Fill_Solid |
‘.—]—_,] r—'ﬂ ) ;I]| Pt L‘
are sauce
|cook pastal I prep I e I — I
23 20 | % |
| ’
Add_Tngredient
AddTSal
Add_Ingredient
Add_F|‘Bpper s
| -
End
< >
Gl Status: In progress 80% ~ (2 [ ] +) G Status: In progress 60% ~ (=) &) *

0

@

© 8 soGettingStarted

®

(1) Recipe editing window.

(2) Editing with an ROP sequence.
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(3) Editing level 1 (RUP is always shown in a column and ROPs are arranged vertically).

(4) Editing level 2 (ROP sequence with the SFC structure elements, steps, branches, and so on).

Basic integration of the hierarchy in the BATCH Recipe Editor

84

The diagram below shows the basic integration of the hierarchical structure for editing in the
BATCH Recipe Editor. The structure of a hierarchical recipe is edited at two levels, that is, editing
levels 1 and 2.

Editing level 1 (RUPs and ROPs)

Editing level 1 is intended for the plant view in which the processes of several cells can be
synchronized. A recipe unit procedure (RUP) is made up of recipe operations (ROPs). To structure
the process, you can use double lines to synchronize. This allows you to synchronize the timing
of ROPs in several recipe unit procedures.

Editing level 2 (RPHs)

Editing level 2 is used to create ROP sequences. An ROP sequence begins with a Start step. The
Start step is followed by a transition that defines the start conditions. Every ROP has a sequence
of RPH and ends with an End step. A transition that defines the end condition precedes every end
step.

N

Wy et

N End
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Implementation in the BATCH Recipe Editor

2= SIMATIC BATCH: Recipe Editor - Training Recipe - V1.0 - O X

< | >
& Status: In progress %~ B ® . |-ﬂmmm 0% -C B ® .
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Configuring the "Kitchen" training project

4.2 Configuration

Tools for Creating the Recipe Structure

86

23 SIMATIC BATCH: Recipe Editor - [...

Recipe  Edit Insert View Options Window Help

O

et

- B X

w71 Status: In progress
e

100% * (=)

O]

38 -

P @ @50

6645464664064

AL+ W

(1) Select

(2) Insert recipe procedural element
(3) Insert recipe phasel/operation
(4) Create library reference

(5) Insert operator instruction
(6) Insert a command step

(7) Insert simultaneous branch
(8) Insert synchronization

(9) Insert monitoring area

(10) Insert transition

(11) Insert alternative branch
(12) Insert loop

(13) Insert jump
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Configuring the "Kitchen" training project

4.2 Configuration

4.2.19.2 Working on Editing Level 1

Introduction

This section guides you to set up the recipe structure in the Recipe Editor in accordance with the
description in the recipe.

Prerequisites
The SIMATIC BATCH Recipe editor is open.
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Configuring the "Kitchen" training project

4.2 Configuration

Procedure at editing level 1

1. In the "SIMATIC BATCH: Control Center" window, right click Training Recipe V1.0>Open.

% 132.186.190.102 - Remote Desktop Connection

@ SIMATIC BATCH: Control Center
: Program Edit Control Planning Options

=-in] Getting_Started_Template_Recipes
%5 Recpe_Cooling ¥1.0

5| Template_Redpe_Training V1.0
5 validation

Orders Rename

View Window Help

terials
(]
Dish/Product L open

Ingredients Print
il Print preview

Properties

Meat_Sort

(-4 Pasta % Delete object
[#H-p )| Sauces
----- i Product_Geting | BP0
., | Find ...
Advanced

Release for production

Release for testing

Alt=Enter

2. Createthe "Piccata Milanese" dish using the corresponding tools and recipe description. Refer

to the diagram on this page for help.
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Configuring the "Kitchen" training project

Unit (RUP)

Pot_1

4.2 Configuration

Unit (RUP)
Pot_3

ROP: Prepare water

Put 3 litres of water in a pot and
add 100 ml of oil and a pinch of
salt.

Then heat to 100° C.

ROP: Cook Pasta

Put 1.9 kg of pasta into boiling
water and boil for 6 minutes.

SIMATIC BATCH V9.0 Getting Started
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ROP: Prepare sauce

Put 1 kg of tomato sauce into a
pot.

Heat to 40° C for 5 minutes
while stirring.

Add salt and pepper to flavor.
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Configuring the "Kitchen" training project

4.2 Configuration

3. Inthe "SIMATIC BATCH: Recipe Editor" window, click the icon to create an RUP. Repeat the
procedure to create two RUP's as shown below:

== SIMATIC BATCH: Recipe Editor - Training Recipe - V1.0 - O X
¢ Redpe Edit Insert View Options Window Help
P g ar 3 | & | [ 5

» [r= - ol v £ 3 B

© & sseettingsStart -

SIMATIC BATCH V9.0 Getting Started
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Configuring the “Kitchen" training project

4.2 Configuration

4. Select the left RUP and right-click for "Properties”. The "Properties of 'RUP_2" window
appears. Select the "Allocation” tab. Now, click on the "Strategy" drop down list and select
"Preferred unit". Later, click on the "Preferred unit" drop down list and select "Pot_1". Click

IIO KII‘
Properties of 'RUP_2' X
Lr Transfer parameters Process tags 9 ESIG : Synchronization

@) General @ Alocation  @F Inputmaterial @ outputmaterial i) Parameters

Tree structure: Strategy:

Class view ~ Preferred unit ~

Equipment selection: Preferred unit

...... D e Deszk 1 Pot_1 "t
...... D e Oven
""" [ 2 Pan [ start allocation
-] B Pot_1
[ 2 Pot_2 Available phases:
Foe [ 3 Pot_3 Add_Ingredient (EPH)
Drain (EPH)
Fill_Solid (EPH)
Heat (EPH)
Stir (EPH)
< >
Print Cancel Help
Note

Follow these steps to select an individual unit in the "Equipment selection” area:
1. In the Recipe Editor, select Recipe > Header parameters. The properties dialog box is

displayed.

2. Click the "Allocation” tab and clear the "Condition" and "constrain" check box.

5. Assign the "Pot_3" unit as the preferred unit for the second (right hand) RUP as explained in

step 4.

SIMATIC BATCH V9.0 Getting Started
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Configuring the "Kitchen" training project

4.2 Configuration

6. Insert the relevant ROPs (recipe operations) as shown below. Refer to step 3 for details.

23T SIMATIC BATCH: Recipe Editor - Training Recipe - V1.0 — O X

: Becipe Edit |Insert View Options Window Help

-IZ

7 Status: In progress

SIMATIC BATCH V9.0 Getting Started
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Configuring the "Kitchen" training project

4.2 Configuration

7. Select the top left ROP and right-click for "Properties". The "Properties of ROP_17" window
appears. Select the "General" tab and enter "prepare water" in the "Name" input box. Now,

Click "OK".
Properties of 'ROP_17" X
Ir Transfer parameters Process tags 9 ESIG : Synchronization
@ General é§ Input material @ Qutput material @ Parameters
Marne:

| prepare water |

Unit dass: Preferred unit:

| | [Pot_1

Planned runtime: Monitoring time: Runtime scaling:
|00 | |00 |

5 s

[] overwrite runtime

Description:

Print Cancel Help

8. Repeat steps 6 and 7 and assign the name cook pasta to the bottom left ROP, and prepare
sauce to the right ROP. The final result after assigning the names for the ROP's are as shown
below:
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Configuring the "Kitchen" training project

4.2 Configuration

2= SIMATIC BATCH: Recipe Editor - Training Recipe - V1.0 - O d

Recipe Edit Insert View Options Window Help

X[N-EFH - %EaB 9 oS (]S

Training Recipe - V1.0 EI\EI
RUP RUP
Pot_ 1 | Pot 3 |
prepare water prepare sauce
17 20
cook pasta
23
G«Eﬂ Status: In progress 100% - @ . @
v
Note

The number in RUP_2 and RUP_4 is only a representational indication. The numbers may vary
according to each user's PC.
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Configuring the “Kitchen" training project

4.2 Configuration

4.2.19.3 Working on Editing Level 2

Procedure at editing level 2

1. Toinserta recipe phase (NOP), double click on the "Prepare Water" ROP and click the £7 icon
and place them in between the "Start" and "End" blocks to create an NOP.

$ SIMATIC BATCH: Recipe Editor - [Training Recipe / RUP_... — O d

»

Recipe Edit |nsert View Options Window Help -

[ N-EE & ¥R 3% | B0 2 2 [ R]

t Pot_1
Start Iﬁreparewa er on Pot_

G«Eﬂ Status: In progress 100% - |E| . ()
4

2. Select the "NOP" and right-click for "Properties". The "Properties of 'NOP_25" dialog box
appears. Click the "Phase” drop down list and select "Add_Ingredient (EPH)". Now, click the
"Control Strategy" drop down list and select "Add_Water", and click "OK". The recipe phase
takes the name of the equipment phase in this case.
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Configuring the "Kitchen" training project

4.2 Configuration

Properties of 'Add_Ingredient’ *
1:— Transfer parameters E Description @ ESIG :_ Synchronization
$ General @ Input material @ Output material @ Parameters

Phase: Control strategy
Add_Ingredient (EFH) w Add_Wwater w
Unit dass: Preferred unit:
| | [Pot_1
Planned runtime: Monitoring tirme: Runtime scaling:
|00 | |00 | ~
g 5
|:| Continue
Description of the phase:
FB 1101
Print Cancel Help

3. Inthe "Properties of ‘Add_Ingredient™ dialog box, click the "Parameters" tab, and enter "5" in
the "Value" input box for the "Simutime" parameter.

Properties of 'Add_Ingredient_25' *
L;— Transfer parameters E Description @ ESIG :_ Synchronization
$ General @ Input material @ Output material @ Parameters

List:

Name | Low recipe limi Value High recipe lim| Unit of meal
1 | Simutime 5 R 100 [ % |imec Iy
Description:
Print Cancel Help
Note

Runtime characteristics

Here, and in all the recipe phases, the "Simutime" parameter is used for simulation. The
parameter has no influence on the runtime characteristics of equipment phases and recipe
phases in a batch.
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Configuring the "Kitchen" training project

4.2 Configuration

4. Now, select the "Input material" tab and click "Material" input box. The "Select the material"
dialog box appears

Properties of 'Add_Ingredient_25' X
lr Transfer parameters AE Description @ ESIG % Synchronization
$ General & Input material @ output material H Parameters
List:
Name | Material (5| Code (set) | Low recipe limi| Quantity (s| High recipe lim
1 | Li_quantity | 0 Tx|o 100 Tx
< >
Description:
Print Cancel Help
5. In the "Select the material" dialog box, select "water" and click "OK".
Select the material e
Material: | Input material: Yes v
Code: [ l Output material: <Meutral>
Folder: <Meutral> ~
16 entres found
Materials Code I O  Folder 2]
Tomate Sauce 14 S Materials [Sauces
ail 3 X Materials (Ingredients
Pepper 2 b Materials (Ingredients
Salt 1 X Materials Ingredients
Water 4 b Materials Ingredients
Spaghetti 8 X Materials Pasta
Tomato Sauce piquant 10 X Materials [Sauces
Tomato Sauce spicy 11 * Materials [Sauces
Veal 6 X Materials Meat_Sort
Turkey hens b Materials Meat_Sort
Penne * Materials Pasta
Penne spicy 21 ® Materials Pasta
Penne hot 19 X Materials Pasta
Penne piquant 20 x Materials Pasta .
‘—(Jl-ll‘.‘.' - - =5 s =inls M ks )

o ] cancel Heo

6. Now, enter "3" in the "Quantity(set)" input box, and click "OK".

7. Toinserta parallel branch, click the Z= icon, and place them in the recipe . Click the £7 icon
to add three NOPs, and place them in the recipe.
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Configuring the "Kitchen" training project

4.2 Configuration

8. Within the simultaneous branch, assign an "Add_Ingredient" equipment phase with the
"Add_Oil" control strategy to a recipe phase. Then, pass the "Oil" material to the "Li_quantity"
input material with a quantity of "0.1 I". Specify a value of "5 sec" for Parameter "Simutime".

9. Assign an "Add_Ingredient" recipe phase with the "Add_Salt" control strategy below the
"Add_Ingredient" recipe phase. Assign the material "Salt" and the quantity "0.01 kg" to the
"Kg_quantity" input material. Specify a value of "5 sec" for Parameter "Simutime".

SIMATIC BATCH V9.0 Getting Started
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Configuring the "Kitchen" training project

4.2 Configuration

10.Assign the "Heat" equipment phase to a recipe phase and assign the value "100° C" to the
"Temp" parameter. Set the "Simutime" to the value "300 sec".

23T SIMATIC BATCH: Recipe Editor -

Recipe Edit Insert View

B N-EHd &-

[Training Recipe / RUP_...

- O ¥
Window Help

- X
=, I 0 =

T /
Add_Ingredient
Add_Water -

28

17

Start |

prepare water on Pot_1

29

Add_Ingredient
Add_Oil

‘ 3

.’3‘? ’

o

Add_Ingredient
Add_Salt

38

ey

Heat

39

% !

End |

7] Status: In progress

<

L4
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Configuring the "Kitchen" training project

4.2 Configuration

11.Complete the "Cook Pasta" ROP according to the recipe description for "Piccata Milanese". For
example, select one of the pasta from the pasta list (For example: Penne). For more
information refer to The Recipe for Pasta Piccata Milanese (Page 74)

Training Recipe / RUP_2 / cock pasta_23 EI@
Start Icook pasta on Pot_1
23
-
‘ 24
Fill_Solid
‘ 40
4‘1 4
Heat
42
43 7
7] Status: In progress 100% = (=) . (]

12.Complete the "Prepare Sauce" ROP according to the recipe description for "Piccata Milanese"
and select "Tomato Sauce" from the "Input material" list. For more information, refer to The
Recipe for Pasta Piccata Milanese (Page 74)

Note

Please add salt and pepper according to your requirements while completing the
"Prepare Sauce" ROP.

SIMATIC BATCH V9.0 Getting Started
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Configuring the "Kitchen" training project

4.2 Configuration

2= SIMATIC BATCH: Recipe Editor - [Training Recipe / ... - O *
Recpe Edit Insert View Options Window Help

- &
[NAN-EH & ¥ERE 9

% | B B E

prepare sauce on Pot_3

ZU

Start

4
= 3
=

Add_Ingredient
Add_Salt

£

¢

3]

Add_Ingredient
Add_Pepper | -,

|— ’

|
End |

G«Eﬂ Status: In progress

ww -0 P @
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Configuring the "Kitchen" training project

4.2 Configuration

4.2.20

Completing recipes

To complete the training recipe:

Completing the Training Recipe

1. Inthe "SIMATIC BATCH: Recipe Editor" window, on the toolbar, select "Insert synchronization".

23T SIMATIC BATCH: Recipe Editor - [Training Recipe - V1.0]

[& Recpe Edit Insert View Options Window Help

ER AN

R OOD® @ ==E + 35 %

= O X

- X

QN

iR DA B B
RUP RUP
Pot_1 Pot 3 |,
prepare water prepare sauce
I 17 20
cook pasta

] Status: In progress
Inserts synchronization

4= Insert synchronization (Ctrl+F5) | ™

Inserts synchronization

W
w% -0 B @
© € sscettings

2. Draw a line between the left and right columns. This inserts a synchronization line between
two recipe operations in the recipe.

RUP RUP
Pot 1 | Pot 3 |
prepare water
17
B o7 T, ]
cook pasta prepare sauce
23 20
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Configuring the "Kitchen" training project

3. Insert two recipe operations (ROPs), and label them as "Serve Pasta" and "Serve Sauce".

23T SIMATIC BATCH: Recipe Editor - Training Recipe -...  —

Recpe Edit Insert View

Options  Window Help

O

x

W N-E A &- &, Bl [
MOD@® @ ==& 4+ 394
Training Recipe - V1.0 E\@
RUP RUP
Pot_1 . Pot_3 .
‘ prepare water
17
¢ [ q
cook pasta prepare sauce
serve pasta Serve sauce
cﬂsmms: In progress 90% - @ .

SIMATIC BATCH V9.0 Getting Started
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Configuring the "Kitchen" training project

4.2 Configuration

4. Right-click the "Serve pasta" recipe operation and click "Open object". The "Training Recipe /
RUP_2 | serve pasta_64" window appears. Drag and drop "NOP".

23T SIMATIC BATCH: Recipe Editor - Training Recipe..  — O X
Recpe Edit Insert View Options Window Help

R N-Ed G- %R 9 (2
MODG @ ==& + 13+

Training Recipe / RUP_2 / serve pasta_64 EI@
serve pasta on Pot_1
Stal"t 64 P -
-
| 55
NOP

T

Note

Inthe "Training Recipe / RUP_2 / serve pasta_64" window, the numbers 2 and 64 are allocated
based on the configuration done in every individual PC. These numbers may vary according
to every user's PC.

5. Right-click the "NOP>Properties". The properties dialog box appears.

6. In the "General" tab, from the "Phase" drop-down list, select "Drain (EPH)".
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Configuring the "Kitchen" training project

4.2 Configuration

7. Inthe "Output material” tab, in the "Material (set)" column, select "Piccata Milanese". In the
"Quantity (set)" column, enter the value "1.9".

Properties of 'Drain’ >
lr Transfer parameters AS Description @ ESIG : Synchronization
@ General 4 Input material & output material H Parameters
List:
Name | Material (set) | Code (set) | Low recipe limi| Quantity (set) | High recipe lim| Unit of mez
1 |Kg_guantity |Piccata Milanese ...} 123 0 (x|19 100 R )
< >
Description from row 1:

Print Cancel Help

8. In the "Parameters” tab, in the "Value" column, enter the value "5".
>

Properties of 'Drain’

lr Transfer parameters =§ Description @ ESIG : Synchronization
@ General é§ Input material @ Output material @ Parameters

List:
Name | Low recipe limi Value High recipe lim| Unit of mea|
1 | Simutime 5 HES- 100 | X isec "
Description:

Print Cancel Help

9. Click on the "OK" button and then save the recipe

SIMATIC BATCH V9.0 Getting Started
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Configuring the "Kitchen" training project

4.2 Configuration

10.To Configure "Serve Sauce", repeat steps 4 to 8 with assignment of "Tomato sauce hot & spicy'
Output material in step 7.

Note

Process events can be monitored as well as a defined area of a recipe (monitoring area). A
command step transfers a command (S88 command) in the recipe operation to one or more
target recipe elements (RPEs).

11.1n the Recipe menu bar, click "Save". Now, click "Check validity" to validate the master recipe.
Click "OK" in the Acknowledge window to complete validation.

ZZ SIMATIC BATCH: Recipe Editor - Training Recip...  — O *
Recipe | Edit Insert View Options Window Help
MNew 3 j I L |
[ Open... Ctrl+0
i P2k
~ Bl Close
(=]
. i o] -E Sl
~
Save as... HUP
Save the graphic ... Ctrl+5hift+G
Pot_3

Header parameters ... *

% Check validity Chrl+AIK |
* Release for testing

B Release for production

]| Revoke release

Printer setup... < 0

Print 4

Print preview » Pare sauce

Recpes last edited 4 20

Libraries |ast edited 3 ‘

Exit Alt+F4 fye salce

]

Gﬂ Status: In progress 90% - @ . @

’
Validates current recipe

12.Close the "Recipe Editor".

4.2.21 Releasing the Master Recipe for Production

Introduction

Before you can use your master recipe "Training_Recipe V1.0" to create a batch, the recipe must
be released for production or testing.
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Configuring the “Kitchen" training project

Procedure

4.2 Configuration

To release the master recipe for production:

1.

! Program Edit

T

In the "SIMATIC BATCH: Control Center" window, right-click the "Training Recipe V1.0" master
recipe, and then click "Release for production".

@ SIMATIC BATCH: Control Center
Control  Planning Options  View  Window

Bt e T o TN

Help
L T A1

= Libraries
(-] Master recipes

i g Formul % Validation

E ! Rename

=R open

Print L4
Print preview 4
Properties Alt+Enter
Release for production

.| Delete object

Export
Find ...
Advanced L4

Note

If you cannot edit the recipe, activate the "Allow editing of recipes with "release revoked"
status” in the Options - Project settings dialog box of Batch Control Center.

Online structure change is applicable for recipes which are released for testing.

2. Check your project settings.

SIMATIC BATCH V9.0 Getting Started
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4.2 Configuration

108

- wiarningyError

- Color sektings

- Wersioning

- Used plug-in modules
- ser credentials

- Electronic signatures
+|- Batches

+- Backup

Report creation

Project settings for 'SBGS_MP' -
- Display Property Yalue
-~ General Allavs simultaneous ROPs Yes

] ! g tes -
Allowy jump beyond synchronization lines o
Transfer setpoints when changing fro... Mo

Walidation plausibility check Yes
Init selection according to conditions Yes
Al importation of materials Yes
Display of indexes Unique
Release recipe element after stopfabort  Yes
Force skep-transition-step sequence Yes
Area-oriented WinCC messages Mo

Allovs skark of IEPHJIECP in error stake Mo
IJse optimized start behavior for SFC L, Yes

Allow editing of recipes with "Release revoked,invalid” status

Defines whether it is possible bo edit master recipes that hawve the status "Release
revoked" or "Release invalid", This ensures that recipes released Far production

o] o] O
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4.2.22 Creating an Order (Batch)

Procedure

To create an orde

r:

4.2 Configuration

1. Inthe "SIMATIC Batch: Control Center" window, right-click the "Orders" folder, and then right-
click "New". The "New order category" dialog box appears.

5 SIMATIC BATC

H: Control Center

: Program FEdit Control Planning Options View Window Help

T

P

Libraries

Farmulas

Master redpes
5] Getting_Started_ Template_Recipes
- g8 3k] Training Recipe V1.0

- ﬁleaﬁﬂkﬁ?bﬂl I li» =

Create folder
Order category list
Production order list
Batch planning list
Batch status list
Batch result list

2. In the "Name" input box, enter "order_category GS", and then click "OK".

SIMATIC BATCH V9.0 Getting Started
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Configuring the "Kitchen" training project

4.2 Configuration

MNew crder category

Bi General

Marne:

| order_category_GS5|

Description:

[ oc 1]

Print

| Cancel

| beb

3. Right-click the "order_category_GS" folder and click "New". The "Create order" dialog box

appears.

@ SIMATIC BATCH: Control Center

! Program Edit

: 4

Libraries
= Master recpes
ﬁ Getting_Started_Template_Recipes
- %) ] Training Recipe V1.0
Formulas
Orders

Order_category_GS

Control  Planning Options  View  Window
G| 88 QL [ e | o P o 1] UKD

L |

Help

E SystemOrderCateg Rename
Bgl Materials ||_j e
Dish/Product — -
Ingredients ] Details
Meat_Sort ' Properties
Pasta > Delete object
Sauces a ’
Find ...

Production order list
Batch planning list
Batch status list
Batch result list

. Piccata Milanese
- Product_Getting_St
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Configuring the "Kitchen" training project

4.2 Configuration

4. In the "Name" input box, enter "Order_GS", and then click "OK".

Create order *

General [ Batches

Name: Unit of measure:
| Order_GS
Planned quantity: Currently planned Actual quantity:
b
Earliest start for the batches: Latest end for the batches: Batches:
12/1/2017 3:33:03 PM (UTC -§:00) =~ 12/2/2017 3:33:03 PM (UTC -§:00) =~ 0
Description:
Print Cancel Help
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4.2 Configuration

112

5. Right-click the "Order_GS" folder and click "New". The "Add batch(es)" dialog box appears.

Add batch(es) >
[ Main characteristics
List:
| name | Status | Release | Mode | Start r
< >
Description:
Mo, of copies: 1
Copy
Delete
et | ol || e
6. Click "New". The "Selection of formula or master recipe” dialog box appears.
Selection of formula or master recipe »
@B ﬁ Kitchen Redpe Formula Product Formula category
Enter text hare | Enter text here ‘7| Enter text here ZI
@ il Template_Recipe_Getting_Started V1.0  Product_Getting_Started
&H] Template_Recpe_Training V1.0 Product_Getting_Started

| Training Recipe V1.0

Selected element

Mame:  Training Recpe V1.0

Type g Master recpe (Hirarchical recipe)
Status: g redeased for production

Product: Piccata Milaness

Broperties
Preview [l
AS-based
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Configuring the "Kitchen" training project

4.2 Configuration

7. Select "Training Recipe V1.0" and click "OK". In the "Add batch(es)" dialog box. By default, the
unique Batch name will be mentioned. This can be changed as per user's requirements.

8. Click "OK". The "Batch" object is created in the "Order_GS" folder.

SIMATIC BATCH V9.0 Getting Started
Getting Started, 08/2020, A5E43020680-AA 113



Configuring the "Kitchen" training project

4.2 Configuration

4.2.23

Procedure

114

Releasing and Starting a Batch (Control Recipe)

To release and start a batch:

1. Inthe "SIMATIC BATCH: Control Center" window, right-click the "Batch" object, and then click
"Open control recipe”. The "Control recipe: Order_GS / Batch" window appears.

@ SIMATIC BATCH: Control Center

: Program Edit

Control  Planning Options  View

Window Help

PR e BQ o T S ] K2 e ML

Libraries
Master redpes

----- Formulas
=] Orders

[]---Ei Systemf]rde
Elﬁl Materials

----- Dish/Produg
- Ingredients
[+l Meat_Sort
[+ Pasta

[+ Sauces

----- - Piccata Mila
----- - Product_Ge

2 X L

Ei Getting_Started_Template_Recipes
[ 2] Training Recipe V1.0

Elﬁl Order_category_GS
EIEI@ Order_GS
DY o)

=

v

validation
Rename
Print

Print preview
Properties
Delete object
Find ...
Release

Comment on batch

| open control recipe

| Sawve as redpe...

2. Right-click the "Batch" object, and then click "Release". The "SIMATIC BATCH: Control Center"

dialog box appears.
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@ SIMATIC BATCH: Control Center
! Program Edit Control Planning Options View Window Help

TN

roject:

Libraries
Master recpes
@ Getting_Started_Template_Redpes
- @&t Training Recipe V1.0
----- Formulas
=] Orders
E@ Order_category_GS
=1t C@der_GS

B8CG = & 5 ] Ried 0B X

------ B
E]---@ SystemOrdg % Validation
-y, Materials Rename
Dish/Produd| )
- Ingredients Print
£ Meat_Saort Print preview
£ Pasta 5 Properties
£ Sauces ]
----- Piccata Mila] 7| Delete object
----- Product_Ge| x| Find ...
| Release

Comment an batch
2 Open control recipe

Sawve as redpe...

4.2 Configuration

3. Click "Yes". The color of the control recipe icon changes as shown in the following image:

b
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Configuring the "Kitchen" training project

4.2 Configuration

4. Right-click the "Batch" object, and then click "Start". The "SIMATIC BATCH: Control Center"
dialog box appears. Note that you must activate WinCC Runtime to start the batch.

3 SIMATIC BATCH: Control Center - [Centrol recipe: Order_G5 / Batch]
¢ _%1 Program Edit Control Planning Options View Window Help

Q[ | DRI R nue B X S T

RUP RUP
Libraries
Master redipes POt—1 2 POt—S 10
Ei Getting_Started_Template_Recipes
&f| Training Recipe V1.0
----- F:i'njlas Prepare Water
[—]% Orders )

Bﬁl Order_category_GS

BCI@} Order_GS

e DQF Print 15 - L)

Bﬁl SystemOrdert] L] [
LB Systen Print preview -

B-fy ], Materials e8] properties arener  ~00K pasta Prepare sauce

2, | Find ...

Lock ‘ |

Cancel

| B Start

-

-

[=21
[

|kenre pasta Serve sauce

£
Fa

Comment on batch 49

= Open control recipe

Save as redpe...

5. Click "Yes".
The color of the control recipe icon changes as shown in the following image. The units are
occupied and started according to the recipe structure.

@ SIMATIC BATCH: Control Center - [Control recipe: Order_GS / Batch]
2 _%1 Program Edit Control Planning Options View Window Help
P 8Q A OB ET R 8 X PO T
Libraries
Master recipes > POt—S 10
' E Getting_Started_Template_Recipes
@t Training Recipe V1.0
----- Formulas
=y, Orders _
B{‘_ﬂ Order_category_GS
: Ei-@: Order_G5
o . .%1 = t )
B{‘_ﬂ SystemOrderCategory [ [
L EI50 SystemOrder
fi- 5, Materials Cook pasta Prepare sauce
] 13
Serve pasta Serve sauce
45 53

6. Close the "SIMATIC BATCH: Control Center" window and deactivate WinCC Runtime.
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Creating an equipment phase using SFC and BATCH
interface blocks 5

5.1 Task definition and implementation concept

Overview

An additional equipment phase is required for the "Pan” unit. This unit must be extended by
adding the "Quench" equipment phase. A selectable quantity of a material, for example, red
wine, will be added through a quench valve.

To simplify matters, the process of reaching the set quantity will be simulated by a selectable
time. If the batch is held or aborted, the valve will close.

Select blocks from the SIMATIC BATCH block library to implement the equipment phase.

Note

This chapter shows you a formerly used way to create a phase for batch. In some of the old
projects you will find these solutions.

This solution is included for completeness in the Getting Started and can be optionally im-
plemented.
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5.1 Task definition and implementation concept

Process cell

Desk_ Pan Pot Pot 2 Pot 3 Oven

| pain | | pran | | pran | | Dran | | Dran | | Dran |

| Add_solid| | Add_Solid| | Add_Solid| | Add_Solid| | Add_solia] | Add_Solid|

| tum | | Heat | | Heat | | Heat | | meat | | Heat |
| sie | | sir | | sie | | sur |

The following table describes the process values:

Process value name | Block Data type Comment

Quantity IEPAR_PI REAL

Duration IEPAR_REAL REAL

The following table describes the block:

Block name Block Comment
P1_V1 IEPAR_PI
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5.2 Expanding the plant hierarchy
5.2 Expanding the plant hierarchy

Prerequisite

¢ Plant view is activated

Procedure
To expand the plant hierarchy:
1. Open your edited BATCH Getting Started project "SBGS_MP" in "SIMATIC Manager".

2. Right-click the "Pan" unit and select Insert New Object > Hierarchy Folder. The "Device(7)"
folder is created.

-
File Edit Inset PLC View Options Window Help
0O = %E‘ b 4 2 By |:NOFi|ter> jv,
E@ SBGS_MP Object name | AS Aezignment | 05 Agzignment
=P AS_Pi _ (B Add_Ingredients ASTACPU 4106HYAS1_P..
i@ Shared Declarations [EDrain HSTACPU 4105HWAST_P...
E-@8 Kitchen [ Fil_Solid ASTACPL 4105HWAST_P.
& [E]Heat ASTAVCPU 410-5HMAS51_P...
[ Ctir ASINCPU 410-BHWAS5T_PL.
Cut Ctrl+X INCPU 410-6HVAST_P..
Copy CtrleC  1ACPU 4105HWAS1_P..
Paste Ctrl+V
Delete Del
& - P Insert Mew Object 2 Hierarchy Folder
B[] Pot Access Protection 2 CFC
[+-{g4] Pot
= SFC
(B} Viewpo Print r
[]"% gsagfitb Charts » Additional Document
[] _Li .
Plant Hierarchy 3 Picture
Process Tags 3 Report
Models 2 Equipment Properties
SIMATIC BATCH 2 Equipment Property
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5.2 Expanding the plant hierarchy

3. Rename the "Device(7)" folder as "Quench”. This folder is automatically displayed as an

equipment module. It can be used for SIMATIC BATCH.
% SBGS_MP (Plant View) -- C:\Program Files (x86)\SIEMENS\STEP7\S7Proj\SBGS_MP\SBGS_MP
|= = 5BGS_MP z#)4dd_Ingredients  |zz) Drain (2= Fil_Solid (27| Heat =7 Quench] 2#] Stir
=8P AS_Pii |27 Tum [ Unit_Pan
(] Shared Declarations
[}-558] Kitchen
=g Stove_1
[=)-{za] Oven
| B{22] Diain
| @ {E7) FiL_Solid
. B{27] Heat
= 23] Pan
| &5 Add Ingredients
- @{27] Diain
- @ {zz) Fil_Selid
. E{27] Heat
. E{28] Duench
| {37 St
@ aE] Tum
-8 Pot_1
[+ {ns] Pot_2
| - Pot 3
=B Viewport_1
=-{aa] Desk_1
-{22] Add_Ingredients
#-{87] Drain
=25 Fill_Solid

{25 Tun

=& 0S_Py

- -] Shared Declarations
[1-{z5%) Kitchen

& SBGS_Lib
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5.2 Expanding the plant hierarchy

4. Right-click the "Quench" folder and select Insert New Object > Hierarchy Folder. The
"Element(1)" folder is created.

[

SBGS_MP (Plant View) -- C:\Program Files (x86)\SIEMEMNS\STEP\S7Proj\SBGS_MP\SBGS_MP

El-{=a] SBGS_MP

=8P AS_Pr

-] Shared Declarations

Cut Ctrl+X
Copy Ctrl+C
-5 Pot_ Paste Ctrl+V
BLE POLE  pojere Del
-(Ba] Wigwpart_
Insert Mew Object » Hierarchy Folder
Access Protection » CFC
Print ¥ L
E'% D3 _Fii Additional Document
-] Shared Decla Charts G )
=-{ape] Kitchen Plant Hierarchy > s
=@ SBGS_Lb Process Tags H] Report
Models > Equipment Properties
SIMATIC Route Control » Equipment Property
SIMATIC BATCH >
Rename F2
Object Properties... Alt+Return

5. Rename the "Element(1)" folder as "Quench_Valve". The control modules (associated valve,
in this case), should be located at this level.
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5.2 Expanding the plant hierarchy

122

SBGS_MP (Plant View) -- C:\Program Files (x86)\SIEMENS\STEPT\S7Proj\SBGS_MP\SBGS_MP

=-{=5] SBGS_MP

=8 A5_Pr

-] Shared Declarations
E-fu] Kitchen

=t Stove_1

4 (&) . Fil_Solid
[-{27] Heat
=-{za] Pan

(28] Add_Ingredients

- m-{22] Fill_Solid
&l . Heat

E-{Z2] Tumn
[-{g&] Pot_1
[-{gs] Pot_2
[-{gs] Pot_3
E-[Ea] Wiewport_1
E-{za] Desk_1
E-{Z2] Add_Ingredients

{22] Drain
{22] Fill_Salid

E-{Z2] Tumn
=8B 05_Pi
-] Shared Declarations
-{ij] Kitchen

Quench_Valve

-4 SBGS_Lib
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5.3 Configuring the control module level (Valve P1_V1)
5.3 Configuring the control module level (Valve P1_V1)

Procedure
To configure the control module level (Valve P1_V1):

1. Right-click the "Quench_Valve" folder and select Insert New Object > CFC. The "CFC(1)"
chart is created.

2. Rename the "CFC(1)" chart as "Valve".

#| SIMATIC Manager - [=][=]BE
File Edit Insert PLC Miew Options Window Help
O = | &7 # D By - HE|EE | < Na Fiter > - R BmED
EI@ SBGS_MP Ohject name | A5 Aszsighmant | 05 Azzsignment | Picture na
=P A5_Fi B Valve ASNCPU 410-5HAS 7 Frog...

D Shared Declarations
-] Kitchen
=1-[a] Stove_1

El-{£&] Pan
-2 Add_Ingredients
-- Drain

&-{2#] Fill_Solid
#-{27] Heat

=-{22] Quench
I ] Duench_talve
-{28] Stir

(2] Tumn

E-{u] Pot_1

[ Pot_2

F-{u] Pot_3

-

Press F1 to get Help, CP1623.150.1
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5.3 Configuring the control module level (Valve P1_V1)

3. Open the "Valve" chart and click "Libraries" tab. As shown in the figure below, drag and drop
the valve block "VIVL [FB1899: Valve - Large]". Assign the name "P1_V1" to the valve block.

e CFC - [Valve -- AS_Prj\Kitchen\Stove_1\Pan\Quench\Quench Valve] (=]=]E
Chat  Edit Insert CPU  Debug View Options Window Help _.- IE ] x |
D& s+ b MBE< 5 < | O 6id 3 c=w R B0 daeq BEM| N ¢
] Q Cornert ~ ..
- Count
@ DB_FUNCT
@ DIAGNETC
@ Dosage
= 0P
= Drives
£ Motl [FEI8SD: Moter - Large)
£ MotRewl [FB1851: Reversible Motor -
£ MotS [FE190: Motor - Small]
I3 MotlpdCL [FB1E54: Motor speed cont
£ MotSpdl [FE1856 Dual speed motor 4
£ PhrdResl [FE1917: Shared Resource M
43 FhrdResS [FB1514: Shared Resource M
£ VivIWayl [FB189T: Manifold Wakee - L| S
£ Vhatinl [FB1886& Analog Positioning V) =
3 Vil [FB1ES%: Vahve - Large]
£ Viviviotl [FE1500: Motorized Vabve - L
3 WhPo:l [FEI9TE: Vahee Positionsr - La
£33 VA [FB1911: Vabse - Small]
- Genratar
= IEC
- Interick
[ Q Logicn
- LagicDi
2] ‘ Kzt
@ Math
@ honitor
=S MOVE
- Operste
.o e Rennrt ¥
< L] »
Toods | Bows | S Tenpiies i Librarex J_
| L.
[ = R/l 1 3
Press F1 fed help. Adirin Afsheet 1 0B35
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Creating an equipment phase using SFC and BATCH interface blocks

5.3 Configuring the control module level (Valve P1_V1)

4. Interconnect output "Ctrl" with inputs "FbkOpen" and "FbkClose" and invert "FbkClose".

£l CFC - [Valve -- AS_Prj\Kitchen\Stove_1\Pan\Quench\Quench_Valve] (==

B Chart Edit Insert CPU Debug  View Options Window Help

I~

@ Cornvert ~
=@ Count
% @ DE_FUNCT
- DIAGNSTC
- Dosage
W& 0P
=@ Drives
£ Motl [FBIE50: Motor - Large]
7 MotRewl [FE1851: Rewversible Motor -
£ Mots [FB19D: Motor - Small]
£ MotSpdCL [FE1834: Mokor speed con
2 MotSpdl [FB1858: Dual speed motor 4
£ SwdResl [FBI9T: Shared Resource M
{3 ShrdRe:S [FE1914: Shared Resource M
£ VivdWayl [FETEAT: Manifold Vabee - L| =
£ Vhednl [FB1856: Analog Positioning V)
£ VWL [FE18%: Valve - Large]
2 Vieiiotl [FB1900: Motorized Valve - LJ
£ VivPosl [FRIMNE Vahe Positioner - La
£ WS [FE1911: Vb - Srmall]
- @ Genrator
@ IEC
)@ Interlck
i ‘ Logicfn
@ LogicDi
@ Muint
- Math
-8 Monitor
W ’ MMOVE
® Q Operate
L Rannet .
< ] | >
Tos  Bons | Siopms  Mubrores |
| #

W

I Findiritial ltte s

Press F1 for help.

LE|(DEEe A 8 e e x=n Y B0 BE0(K |

0—{ClozsAuc GepErel—
(=] HodLi0p
Ot AarModli

RdyToStal—

RayToRes|—

O— HanModL1 WarnAcecl—
O=—{Localli Ctrl
[y LLF-1 5 Localicel—

iLoCa

F
1= Hen Interconnection to Address.. F3
3. 0— Mony| Textual Interconnection,..
PR et Ctrish
— Mo
=Rt Delete Interconnection(s) Del
1= Fex Object Properties... Akt +Return
1= IncIGTE
I=jFrotect
(=i CErlChnS
O0—] FaultExC
-
[ /1L [— 0
urir AfSheet1  DBB

5. Rightclick "P1_V1 > Object Properties". The "Properties - Block -- Valvel1" appears. Navigate

to "I/Os" tab and clear the "Invisible" check box for "BatchEn", "BatchID", "BatchName",
"Occupied” and "StepNo" inputs and outputs.
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5.4 Configuring BATCH interface blocks

5.4 Configuring BATCH interface blocks

Procedure
To configure BATCH interface blocks:

1. In the "Quench” folder, create a CFC chart named "Quench_EPH". Make sure that the
"Quench" folder already contains the "Quench_Valve" subfolder.

) SIMATIC Manager - [SBGS_MP (Plant View) -- D\UserData\..\Project... = |[0][3%]
File Edit Insert PLC View Options Window Help
O a7 2 Bo |7 B EE | <No Fiter >
=128 SEGS_MP [£q] Quench_Valve Frluench EPH:
=8 A5_Pr
[#-{_1] Shared Declarations
=-{9] Kitchen
E-{E3) Stove_1
[-{za] Dwven
=-{za] Pan
(28] Add_Ingredients

E-{27] Quench

{ E-[(E] Quench Valve
E-{2#] Stir

E-{Z2] Tumn

[-{g&] Pot_1

[-{gs] Pot_2

[-{gs] Pot_3

f Wiewport_1

-
-2 05_Pr
g SBGS

3
BGS_Lib

[l

< m >

Press F1 to get Help.

2. Openthe "Quench_EPH"CFCchartand add "IEPH", "IEPAR_PI", and "[EPAR_REAL" blocks from

the "SIMATIC BATCH Blocks" library.
Assign the name "Quench” to the "IEPH" block. Set "Quench” as input value to the "F_TYPE"

input. Assign the name "Quantity" to the "IEPAR_PI" block and the name "Duration” to the
"IEPAR_REAL" block.
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5.4 Configuring BATCH interface blocks

B Chart Edit [nsert CPU Debug Miew Qptions Window Help
DE&| w0 ([DEMe 7| c |9 x=9 X EB0N]caaESmw
B Hew Chat B -
B HewTet
= Jl CFC Librany [urment CFC library]
= PO T AR Lbrasy VB0
24 Blocks sTernplatesBlacks
& B A Blocks
& BEVSTEM g
= @ Channel
@ CLE_FUNG
o COM_FUNC
5 @ Comm fnench
' Contral IEFH
& @ Convert L Intertac
@ Count enable b—{BA_EN
o DB_FUNCT *Quench = F_TYFE
= @y DIAGHETC 1680 | UEA_ID
) @ Dosage ot |UBA_NAME -
EE 10 1640 |ICTRL
@ O Drives L6#0— USTAT_L
= Gerrate 0— OCCUPIED
EX Y3 0—{ISTART
) 4y Interick 0— THALE
i Logichn 0—] ISTOR
& @ LogicDi (= TABORT
= Maint 0— IRESET
= Math O—{ ITERN
@ Manitor =t TREADY
@y MOVE {— ICONT
& @ Openate = o—{ 180K
r; T (=l TFARAN
S TR N YT (— IREFFESH
Fowe | Bost | @l Pl
- 4
. X =
| e e L 2
Prets F1 foe bk, ] [Asiheat]  |0B3S Quench EPH Guench EFD -

3.

Interconnect the "EPE_CONN" output of the "IEPH" block (Quench) with the "EPE_CONN"
inputs of the "IEPAR" blocks (Quantity, Duration).

BB Chyt Edit Josett CPU Debug Miew Qptions MWindew Help
DE@& '8 mE e @ - 0 td| v x=9 X BEOMN:aq BEM W
h Hew Chat -~ ~
‘B How Teat
- Jil) CFC Library [cunent CFC library]
=l = PESTAP Librany V30
1 i0A Blocks «Temnplate\Blocks
G Al Blocks
o BEYSTEM -
=@ Channel
@ CLE_FUNC
&y COM_FUNC
@ @ Comm
@ Control
& Wy Comvert 1
) @ Count enable b—{BA_EN
& DE_FUNCT *Quench = F_TYFE QETAET | =
& @ DIAGHTTC 1640 |WBA_ID QHOLD
= Dosage o [TmA_NAME Q5TOR -
BT 10 1640 |ICTRL QABOET|
5 Drves LE#0—{USTAT_L QRESET|—
@ @ Gerratne 0—] GCCUPIED OTERH
& IEC O—{ISTART QREADY|—
@ Interick =] THALD QCONT |—
= @ Logican 0— 15TOR QLOCK|—
@ LogicDi 0= IABORT QFARAN|—
@ @ Maint = TRESET OREFRESH|—
& Math 0—{ZTTER VITER_NO|—
& @ Manitor 0= IREADY QUSTAT_L|=—
o MOVE 0—{ ICONT VBA_ID|—
iy Optrate - 0— ILOCK VBA_MAME|—
. R Ot TRARAN EFE_C LOVLINIT
e (0~ IREFFESH 4_OCCIPIf— UPLINIT
Fowoe  Boen | St i |
o 4
S | [a5ha Al o
Fress F1 fee b, | [Afihest 1 |OBHS Ouench_EFH Quanch m..,,eﬂ
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5.4 Configuring BATCH interface blocks

4. Add the "TimerP" block for the simulation of the "Duration" process value. Assign the name

"Duration_Timer" to the "TimerP" block.

n

D& i hOEe

) Ml CFC Librasy [cumment CFC Bbrang] ~
=Ml PS TAP Librany Vo0
B8 Blacks « Templite:\Blacks
= Al blacks
= DEETEM
= Wy Channel
e CLEFUNG
-y COM_FUNG
@ Commn
@ Cenirol
& Corvent
& Count
@ 02 _FUNCT
& DAGNETE
& Dosage
&
& Dores
& Genrator
o 150
& Interlch
[ Logichn
= LogieDi
[ W Maint
5 Math
= @ Mantar
)y MOVE
= Wy Operate
o Report
o e Btem
= T
3 Timer? [FEVENG: Inpu
p TimeTog [FRUBDE: Tur
A8 Blocks s Templates\Templates ™
m »

EEHEEERE 88 EEE

<
P | Bown | Pim. B

= ]
I Fidinkialieies iy
Press F1 o bl

CFC - [Quench EPH -- AS_Pri\KitchenStove_ 1\Pam\Quench]

B Chyt fdn [aret CPU Debug View Options Wimdew Help

A O cidn| 9

e || B0 e RBM|K

[=l=lE

SEIES

* o~

T /Ll

=

o L

Ot

Afhee )

085 Quench EPH Dusnch_ EPH\Dunstoen_ Tims

5. Forthe"TimerP" block, set the "Mode" inputto "1". Interconnect the "Duration” block with the
"Duration_Timer" block as follows:

128

Duration / Q_SP_VAL

with

Duration_Timer / Ti

Duration_Timer / TimeRema

with

Duration /| ACT_VAL

Duration
IEPAR_RE

Incerfac

Douration Timer
IimerF
Impulasesf
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5.4 Configuring BATCH interface blocks

6. Interconnect the "Quantity" block for the simulation as follows:

Quantity / Q_SP_VAL

with

Quantity / ACT_VAL

Quantity / QMAT_SP

with

Quantity | MAT_ACT

Quantity
IEFAR FI
Interfac
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5.5 Creating an SFC

7. Make the interconnections between the Batch control block "Quench" and the valve block as
shown in the table. Open the two blocks in the CFC Editor, arrange the opened windows next
to each another:

Quench /| QBA_EN with P1_V1 /BatchEn
Quench / VSTEP_NO with P1_V1 / StepNo
Quench / VBA_ID with P1_V1 [ BatchID
Quench | VBA_NAME with P1_V1/BatchName
Quench / Q_OCCUPI with P1_V1/ Occupied
ey T P ey [ Valve -- AS_ PhKitchenStove_T\PaniGuenchl Guench Nabre
(Gaench
ii::rfac 271 %

"Duench®

b FaniQuenshl\Qoench_EFE (A, 1) WQuench)
QEa Batch Esabled| |

A, L) uench

1\ Pan\Quench \iuae

VEA_ID Active Bateh ID J
_L\Fan\Quench\ \(uench_EPE (A, 1) \querch]
VEA_NAME Satch Naze

1% Pan\Quenchi,

#{3, 1)\ Quench

tep Busher of the s
1% Pan\Quenchi\Quench EPH (R, 11\ Juench|
@ DCOUFI Curput Dosuplied)

A A ha L H

8. Close the CFC Editor.

5.5 Creating an SFC

Introduction

The configuration of the SFC explained here is only an example. For more information about the
configuration of SFCs, refer to PCS 7 Getting Started Part 1 and Part 2 and the help files on SFC.
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Procedure

To create an SFC:

5.5 Creating an SFC

1. Inthe"Quench"folder, create an SFC with the name "Quench_SFC". Make sure that this folder
already contains the "Quench_Valve" subfolder and the "Quench_EPH" CFC chart.

SBG5_MP (Plant View]) -- C:\Program Files (x86)\SIEMENS\STEPT\S7Proj\SEG5_MP\SBGS_MP

[_]..

-

=-{2x] SBGS_MP
=

B AS_Pi

-] Shared Declarations

B[] Kitchen
E-(Ed) Stove_1
El-{za] Oven

E-{2#] Drain

&[22 Fill_Solid
[-{27] Heat

Pan
Add_Ingredisnts

-- Fill_Solid
[-{£2] Heat
=27 Quench

-2 Tum

F-{E5] Pot_1

F-{u5] Pot_2

F-{u5] Pot_3

=-[Ba Wiswpor_1
El-{ua] Desk_1

E-{27] Add_Ingredients

&-{2#] Drain

Fill_Solid

Turmn

Ep 05_Py

-] Shared Declarations
B-{aE] Kitchen

@ SBGS_Lib

Quench Vakve  F¥Quench EPH

2. Openthe SFCand configure the "RUN" sequencer. Base your configuration on the outline. The
"Duration_Timer" block is available in the "Quench_EPH" chart, and the "P1_V1" block is

availa

ble in the "Valve" chart.

3. Double-click the "RUN" sequencer tab to open the "Properties” dialog box. Click the "Start
condition" tab and set the properties as shown in the following example.

Diagram of the "RUN" sequence (RUN=1)

Path for t

he Start condition:

Kitchen\Stove 1\Pan\Quench\\Quench_SFC.RUN

SIMATIC BATCH V9.0 Getting Started
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5.5 Creating an SFC

132

Start condition

Comment Preplocessingl Pnstplocessingl

1 ||Guench_SFC.RUN

=

Lo

2|

Ll

=l

R

e

=l

|l

il

e

=l

JRE|

Ll

=l

JRE|

e

=l

|

Ll

=l

JRE|

e

=l

|l

R

L

=l

JEH|

Ll

=l

EIZ|Z|E|E |B|8|2|8

Close

| Apply I

Frint... | Browse. . |

g
=1
=3

SIMATIC BATCH V9.0 Getting Started
Getting Started, 08/2020, A5E43020680-AA



Creating an equipment phase using SFC and BATCH interface blocks
5.5 Creating an SFC

Result

Rename and configure the sequencer as per the names shown in the figure below.

&, SFC- [Quench_SFC -- AS_Prj\Kitchem\Stove_1\PamQuench] =[]/
B SFC Edit Insert CPU Debug View Options Window Help
== B 6% gin |
B B e BEDIN
k| F EE £ {3 Py oabl

START

Open tYalve Start Tirner

Close Yalve

P[] run [ ’
Prezs F1 for help, Adi
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Example of a step and of a transition
Step: Start Timer
1. Double-click the "Start Timer" step. The "Properties - Start Timer" dialog box appears.

Properties - Start Timer -- AS_Prj\KitchenyStove_14PaniQuenchiyQuench_SFC .

W] Initializalion] Processing] Termination]

Mame:

Mumber. |5 [~ Caonfirmation

Run times

Mimimum: [GER I |

Commet: ~

05 comment; ~

Acknowledgment ~
information:

| LClose ” Apply |ﬂﬂﬂﬂ Browsze. . Goto Help

2. Click the "Processing” tab and click "Browse". The "Browse" dialog box appears with the "Plant
View" tab activated.

3. Select the "Duration_Timer" block in the tree view. The section on the right side shows all
corresponding block inputs and outputs.
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5.5 Creating an SFC

4. Right-click the "In" input and click "Open Structure".

Plart igw | Component View | Runtime Groups | Symbols |

.Stove 1\PanhQuenchiyWQuench_EPHA\Duration_Timer.

Cloze

EI--@ Kitchen M.

SB[

E

£
£
£

£
£
E

E

/| Datat

1703 <filkered:

| 140 | CFCi.. | SFCa.. | Comm... |

tove_1 EM

@ Owen Hold

El-{Eal Pan

f-[Edl 4dd_|ngredients It

; tode
7-[Edl Drain Peset

o-[Edl Fill_Solid Sampl...

-[Edl Heat Ti
- [B1] Quench
B GQuench_EFH
-t Duration
£ Duration_Timer

Quench_Walve
(B St
f-[Edl Tumn
[l Unit_Pan

-] Pot_1
-] Pot_2
(Bl Pot_3
-[Edl Yiewpart_1

BOOL

STH...

BOOL
INT

STH..

REAL
REAL

IM
1M Hald ...

Open Chart
Show Black
Show 170
Apply 170

Open Structure

Filter... Update
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5.5 Creating an SFC

136

5. Select the "Value" row, click "Apply", and then click "Close".

Structure - In n

Datat.| 140 | CFCi. | 5FCa..| Comm... |

BYTE IM

6. In the right side input box, enter "1".

m‘ Initiglization PEEEEE Terminatinnl
;IIV Quench EPH\Duration Timer.|nvalue
_2 ¥
s @
e e
_5 |#]

o [f]
7 7]
o [f]
o [¥]
T o]

Cloze I Apply |ﬂﬂﬂﬂ Frint.. | Browsze. .

7. Click "Apply" and then click "Close".

Transition: Timer ended

Follow the steps explained for the "Start Timer" block and set the following conditions for the
"Timer ended" block.
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Path for the Conditions:
Quench\Quench_Valve\\Valve\P1_V1.0pened.Value
Kitchen\Stove_1\Pan\Quench\\Quench_EPH\Duration_Timer.Out.Value

General | Condition | 05 Comment

S5

;IIVaIve\P‘I_W.Upened.VaIue @": :”TF!UE
_ 2 |PH\Duration_Timer.OutValue -] = ~||FALSE
| ool -l
| ool ~ll
5 ool =l

ol

& W -l
R W -l
& W -l
[ Wl -l
I Wl -l

Cloze I Apply |ﬂﬂﬂj Frint.. | Browsze. . |

ol

EA A A A Al A o

")
=1
&

The following diagram guides you to configure the remaining parts of the sequencer. Please
follow the same steps as per the given examples:

SIMATIC BATCH V9.0 Getting Started
Getting Started, 08/2020, A5E43020680-AA 137



Creating an equipment phase using SFC and BATCH interface blocks

5.5 Creating an SFC

Start
P1_V1.ModLiOp.Value = TRUE
P1_V1.AutModLi.Value = TRUE

Value in Auto
P1_V1.AutAct.Value = TRUE

Open Value
P1_V1.0OpenAut.Value = TRUE

Set Timer
Duration_Timer.In.Value = TRUE

Timer Ended
P1_V1.0Opened.Value = TRUE
Duration_Timer_Out.Value = FALSE

Close Valve
P1_V1.0OpenAut.Value = FALSE
P1_V1.CloseAut.Value = TRUE

Valve Closed
P1_V1.Closed.Value = TRUE

End
P1_V1.0OpenAut.Valve = FALSE
P1_V1.CloseAut.Valve = FALSE

Duration_Timer.In.Value = FALSE
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5.5 Creating an SFC

1. Inthe"Quench_SFC"chart, right-click the "RUN" tab, and then click "Insert Sequencer at End".
A new sequencer "SEQ1" is added next to "RUN" sequencer.

& SFC - [Quench_SFC -- AS_Prj\KitchemStove_1\Pam\Quench]  [=|[o][x]
BB SFC Edit Insert CPU Debug View Options Window Help

= B Gl | ¥
W CR RGBT N
Ny

a

START

Open Wale Start Tirner

Close Walve

Insert Sequencer Befare Current Sequencer

Insert Sequencer at End

Move Sequencer..,
Cut Sequencer
Copy Sequencer
Paste Sequencer

Delete Sequencer

Sequencer Properties.., =
H ML RUNTY | b

Fresz F1 for help, B

2. Right-click the "SEQ1" tab and click "Sequencer Properties...". The "Properties" dialog box
appears.
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& SFC - [Quench_SFC -- AS_Prj\KitchemStove_1\PamQuench]  [=|[a]BE
B SFC Edit Insert CPU Debug View Options Window Help
0= & = G @im | 9
EHEH | RR-w R BEDOIN
e

Insert Sequencer Before Current Sequencer

Insert Sequencer at End

Mowe Sequencer..,

Cut Sequencer

Copy Sequencer

Paste Sequencer

Delete Sequencer

Sequencer Properties.., hd

(AL ',5EQ1| FE | | | | 3

Showes properties of the active sequencer and allows them to be edited. A

3. In the "General" tab, in the "Name" input box, enter "Abort-Hold-Comp".
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5.5 Creating an SFC

4. Click the "Start condition" tab and configure the start conditions for the sequence:
— Activate the "l/Os" view via the menu bar of SFC.

— Drag-and-drop the output parameters "HOLDING", "ABORTING" and "COMPLETING"
parameters as start conditions.

— Create alogical OR operation to logically connect the configured parameters of the "Start
condition".

Properties - Abort-Haold-Comp -- AS_Prj\Kitchen\Stovej\Pan\Quench\\Que....

Start condition | OS5

Carnrment Preprocessingl Postprncessingl

1 |Quench SFC.COMPLETING  fi-f|= | |Completi flz]

_ 2 |[Quench SFCHOLDING — flxf[= = ]|Holding i

_ 3 |[Quench SFCABORTING  flf[=  ~||aboring ] > 1

Al o -l [

5] faf -l ||

5] o <] w | T
7] =] ) &
el o -l ) &

ol L[| |
il ] -l B | 4

LClose I Apply Frirt... | Browsze... | Goto | Help

Note

The logical expressions has to be changed from "& - AND" to ">_1 -OR" in the figure above.
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5. Click "Apply" and then click "Close".

6. Configure the "Abort-Hold-Comp" sequencer as shown below:
The following is a screen shot of the Hold/Abort/Complete sequence (Holding=1, or
Aborting=1, or Completing=1). For configuring the rest of the sequence refer to Example of
a step and of a transition in this chapter.

&, SFC - [Quench_SFC -- AS_Prj\KitchemStove_14PamQu... =B ]3]
9 SFC Edit Insert CPU Debug View Options Window Help !
EH

D& S B 6 g |
B[R4 R G BED| N
A EE 6% abl
=
START

1

Close Valve

Yalve Closed I

END

'\ RUN ), Abort-Hold-Comp /| 4 v

Prezs F1 for help,
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Start

Close Valve
P1_V1.0OpenAut.Value=False

Valve Closed
P1 V1.Closed.Value=TRUE

5.5 Creating an SFC

1. In the SFC chart window, on the "SFC" menu, click "Properties". The "Properties SFC chart"

dialog box appears.

2. Clickthe"AS Operating Parameters" tab and from the "operating mode" drop-down list, select

"AUTO".

Properties SFC chart

General AS Operating Parameters ]OS | Version |

Defaults

Step control mode: Operating mode:

T = -

[+ Command output SFC startup after CPU restart

[~ Cyclic operation {+ Initialize SFC

[ Time monitoring (" Retain SFC state
Start options

[ Autostart

[~ Use default operating parameters when SFC chart starts

X

Cancel

Help

3. Click "OK".
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5.6 Connecting the BATCH control commands with the SFC

5.6

Procedure

144

To connect the BATCH control commands with the SFC:

1. Right-click the "Quench_SFC" chart and click "Open External View". The "Quench_SFC
(External View)" window appears.

Connecting the BATCH control commands with the SFC

0= &
Y

B

Window Help

6% in

2 B0 deg BEMN

o[l Mews Chart

: B Mew Text
@ Al blocks
-y @IVSTEM
-y BATCH
- BIT_LGC
- COMPARE
- COMVERT
Q Drives
- FLIPFLOP
- LogicDi
-y MATH_FP
-y MATH_INT
- MULTIPLX
-y SHIFT
- Simulati
- TIME

-y WRD_LGC
Q Cither blocks
57 Pragrami1)

] i Blocks |[® Chart: | S2 Tem...

[ Find initial letter

Presz F1 for help.

.=

£ CFC - [Quench_SFC (External view) -- AS_Prj\KitchenyStove_14PanyQuench]
[ Chart Edit [nsert CPU Debug  Yiew Options

B

[=l=]E

Quench_SFC

@ OB 35

Gf=
0— AUT [ATTTILATT
0— MAN IDLE
0— 3TART STARTING
0— COMFLETE RITH
O0— HOLD COMFLETI
O0— RESUME EFROR_CO
0— ABORT COMPLETE
0— 5TOF HOLDING
0— RESTART HELD
0— REZET RESTMING
En Ftart— ENSTART EFROE
0— LOCECOMF HELD ERE
0— LOCEHOLD REST_ERE
0— LOCEAEQE ABORTING
0— LOCESTOF ABORTED
0— LOCEEERD STOPPING
T/ &CT STOPPED
0— SCT_TaC QEXT ERR
Instrlut— INSTROUT OF_EFE
0— CY¥CLEXEC LI_EFE
0— TIMEMON EXEC_ERR
0— EXT_EERR EFRG
T_0PRQG

% ERRG

2. Open the "Quench_EPH" chart with the "Quench" interface block.
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5.6 Connecting the BATCH control commands with the SFC

3. Interconnect the "Quench" interface block with the external view of the "Quench_SFC" chart
as shown below:

Note

Start by activating the visibility of all parameters listed below.

Quench | QSTART with Quench_SFC/ START
Quench /| QHOLD with Quench_SFC/HOLD
Quench | QSTOP with Quench_SFC/STOP
Quench /| QABORT with Quench_SFC/ ABORT
Quench | QRESET with Quench_SFC/ RESET
Quench /| QTERM with Quench_SFC/ COMPLETE
Quench /| QCONT with Quench_SFC/ CONT
Quench /| QBA_EN with Quench_SFC/BA_EN
Quench / VSTEP_NO with Quench_SFC/STEP_NO
Quench / VBA_ID with Quench_SFC/BA_ID
Quench | VBA_NAME with Quench_SFC/BA_NA
Quench /| Q_OCCUPI with Quench_SFC/ OCCUPIED
Quench [ USTAT_L with Quench_SFC/BA_STATE
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5.6 Connecting the BATCH control commands with the SFC

»n CFC - Quench_SFC
Chaet Edit [nset CPU Debug Miew Options Window Help
DES 28 [D=E= A0 ad| o= x B0l Jdaeq BDEM
:::':1" B Quench_EPH -- AS_PgiKitchen\Stove_1\Pa... [=][2]x] Quench_SFC (External view) -- AS_PriKitch... (=](a] 5
B . Al blocks o it
= O DSYSTEM
= @ BATCH
= @ BITLGE Ouench_SFC
= @y COMPARE @ 0535
& @ CONVERT = A= L
- Drives 0
= @ FLIPFLOP ruench ( —:J\'Hm s-rm::::ﬁ l—
@ LogicDi TERH -
E.: :»:E;UP Entectac an COAPLETE N =
- MATH_INT enable b— BA_EN QBA_EN [ o
= @ MULTIFLY 'Quench'— F_TYFE USTART | RESIRE ERROR_CO[—
= @ THIFT LEAD | UBA_TD QROLD ABORT CONPLETE "
= Smulati Cr | UEA_RAME QETOP - STOR HOLDING—
-Gy TIME LEdD |ICTRL QABDRT| O—|RESTART HELD[—
= @ WRD_LGC ¥ USTAT_L RESETI1 | RESET BESUMING |—
[ @ Other blocks '— OCCUPIED QTERH| tart—|ERSTART ERROR|—
- 57 Programi 1) = ISTART QREADY — (= LOCKCORP HELD_EFR[—
e QCONT (—| LOCFROLD: FESU_ERR|—
o 15TOF oLock - - (—{ LOCEABOR ABORTING |~
o APARAK]— L o LOCKSTOR ABORTED [—
I — GREFRESHI— —| LOCKERRD STOPPING —
1— ITERN VSTER_WO L 2 STOREED —
o—{rERDY QSTAT_L [~ o—|SERNTAK Tl g
7— TCONT VEA ID rriur—{ IRFTROCT 0F_ERR[—
9— 1LOCK VEA_HANE n :c:;:c m:::: I~
o—{ TRARAN EFE_COMM|—2Z  — o =
o~ TREFRESH _OCCURT b [T L
TLOGPLT|— COT T_OFRG
OCCUPIED 3_ERRG|—
BA_EW BA_STATE
e ::i:
A = STER_ WO =
I Frdinsabiter 2 [y [ L] u z
Press F1 hoe help. A Sheset 1 i
4. Export the plant hierarchy from AS to OS so that required tags/pictures/faceplates are
updated, to do the same,
Right Click on Multiproject “SBGS_MP” > Plant Hierarchy > Update in the Multiproject, refer
the following images:
) File Edt Inset PLC View Options Window Help
0 || b d|e = l’:mﬁm@m"? nvaE a8t
] | b | — NG Path on Toenputer’
Cut Cirle X . I e [ - I Lerg
Copy Crl+C
& @ 5665 Paste Ctrle W
Delete Dl
Multiproject *
PLC ]
PCS T License Information...
Shared Declarations L
| plant Hierarchy | Settings.
Process Tags E Check Consistency
Madels K Open Check Log
SMATIC BATCH 2 Creste/Update Block leons...
Renarme F2 Open Block lcons Log
Object Propeties... Alt+Return | Cancel Aszignrment...
Create/update diagnostic screens Crds AR=D
Display Diagnostic Screens Log
Advanced Diagnostics Settings... Ciel=AlteW
Configured Objects
_Updn: in the Muhipﬂ»ﬂ' -
Clear Shomeut
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" Merge the PH of all projects in the muliproject

& Expost the PH of one project in other projects
Select the project to be used as a template:

05_Pi

Select the progects into which the PH it to be exported:
05 _Pn
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5.7 Compiling and downloading the AS and OS
5.7 Compiling and downloading the AS and OS

Procedure
To compile and download the AS and OS:
1. Open the "Quench_SFC" chart in external view.

2 SIMATIC Manager - [SBGS_MP (Plant View) -- DAUseryAniAPOTY 14-1 1—201Q\Completed_Project\SBGS_MP...E||E|.

File Edit Insert PLC \View Options ‘Window Help
O = |87 2 By % | < Mo Filer > ~| S| BB M e
El-{2a] SBGS_MP Object name | &5 Assignment | 05 Assignment | Picture name for 05
=8P AS_Pi _ [l Quench_valve ASACPU 410BHAS7 Prog.. Quench_Valve
&-{_] Shared Declarations [ Quench_EPH AS\CPU 410-5HAST Prag..
E-E@ Kitchen uench_SFC Y
-[B) Stove 1 Open Object Ctrl +4]t+0
Owen
= Pan Open External Wiew
[-{22] Add_Ingredients Cut Chrl+X
[-{£2] Drain
- (2] Fill_Solid Copy et
[-{£2] Heat Paste Ctrl+4f
=27 Quench
P Quench Valve Delete Del
- {2 st PLC >
-2 Tum
F-{wa] Pat_1 Access Protection 4
- Pat_2
[]__ o Print 4
Charts r
-8 D5_Pi .
- SBGS_Lb Plant Hierarchy r
SIMATIC BATCH 2
Renarne F2
Object Properties... Alt+Feturn

2. On the "Chart" menu, select Compile > Charts as Program. The "Compile program"” dialog
box appears.
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5.7 Compiling and downloading the AS and OS

3. In the "Scope" area, click "Changes only". If this option is disabled, then select "Entire

program".

Compile Chartz az Program |

Compile program

Program name:

Scope

() Entire program

Generate module drivers

[[] Generate SCL source

CPU: CPU 410-5H
ASNCPU 410-5HAS_Program®,

Block Diriver Settings...

Cancel | |

Help

Note

If you select the "Entire program" option, the "Download S7 - Read back" pop up appears. Click
'‘No'. Now, the "Download" pop up appears, Click "Yes".

Click "Close".

0 0 N o U A

Click "OK". The "Logs" dialog box appears.

Select "Changes only" and click "OK".

After the download, verify that the AS is in RUN_P state.

On the "CPU" menu, click "Download". The "Download" dialog box appears.

Compile the modified OS data. To do this, in the "SIMATIC Manager", select "OS_Prj", on the

options menu select 'Compile Multiple OSs' Wizard > Start. The "Wizard: Compile Multiple

0Ss" dialog box appears. Follow the wizard instructions to compile.
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5.8 Generating BATCH types

5.8

Procedure

150

Generating BATCH types

To generate BATCH types:

1. Open the "SIMATIC Manager" in the plant view.
2. Right-click the "SBGS_MP" folder and select SIMATIC BATCH > Open configuration dialog.

The "Configure Batch process cell 'Kitchen' in 'SBGS_MP" dialog box appears.

SBG5_MP (Plant View]) -- C:\Program Files (x86)\SIEMENS\STEPT\S7Proj\SEG5_MP\SBGS_MP

El-{=a] SBGS_MP

&P AS_Pri

=@

=8P 05_Pi

m
o 2-2-3

iy iy i,

Stove_1

-] Shared Declarations

- [

Cut

Copy
Paste

Delete

Insert Mew Object
Access Protection
Print

Charts
Plant Hierarchy
Process Tags

Models

SIMATIC Route Control

SIMATIC BATCH

Rename

Object Properties...

-] Shared Declarations
F-{gpF] Kitchen
@ SBGS_Lib

[Eq) Viewport_1

Ctrl+X
Ctrl+C
Ctrl+V

Del

F2

Alt+Return

Open configuration dialog...

Compile/load...
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5.8 Generating BATCH types

3. Expand the "Batch types" node and then expand the "Phase types" node.

Configure Batch process cell 'Kitchen' in 'SEGS_MP'

| SBGS_MP/Kitchen/Batch types

Frocess cell data Propertiez

gﬁssfglzgrams z-" pauch types

ﬂh Stations Degcription
—ﬁ Kitchen Last changed on 1141542019 1:07:09 P [UTC +5:30)

= h lypes
+-{:7] Data types
+1-{ez] Units of measure

i-- Phasze types
+N- Cooling
-4 Drain
-4 Fil_Solid
+-M- Heat
+-feg Stir Batch types Log Additional functions

+-M- Tumn
+§@. Add_Ingredient Fropagate... | Generate
+§@- Yentilate
45} Quench | Generate | &an Error(s]
&3] Process tag tppes
--{1] Equipment properties
+-[mm] Batch instances Hew &

Lelete Diizplay

W arning(z]

Apply | Cancel | | Help
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5.9 Compiling and downloading BATCH process cell data

4. Click "Generate & Propagate". The new data you configured in the CFC chart "Quench_EPH"
is now loaded. The "Quench" node is added under "Phase types".

Configure Batch process cell 'Kitchen' in 'SEGS_MP'

| SBGS_MP/Kitchen/Batch types

Frocess cell data Propertiez
SBGS_MP %Y Batch types
D 57 Programs :}' —
-l Stations Description
S5 Kitchen Last changed on 11A15/2019 10709 PM (UTC +5:30)
g g Batch types

+ Batch instances

Batch types Log Additional functions
| Propagate. .. | Generate
| Gererate | @ a0 Errar(z]
New _’ﬂ i Wwharming(s]

Lelete Diizplay

Apply | Cancel | | Help |

5. Click "OK" to close the "Configure Batch process cell 'Kitchen'in 'SBGS_MP" dialog box.

5.9 Compiling and downloading BATCH process cell data

Procedure
To compile and download BATCH process cell data:

1. Right-click the "SBGS_MP" folder and select SIMATIC BATCH > Open configuration dialog.
The "Configure Batch process cell 'Kitchen' in 'SBGS_MP" dialog box appears.

2. Select the "Batch instances” folder and click "Merge".

3. Selectthe "Kitchen" node and click "Download". The "Download Batch process cell" dialog box
appears.

4. Click "Start".
5. After the completion of the download process, click "Close".

6. Click "Apply" and then click "OK" to close the dialog.
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5.10 Expanding a Recipe

lllustrations to the above described procedure items

For illustrations pertaining to the above described steps, refer to Configuring test project
"Kitchen" > Configuring > "Compiling the AS, OS and Batch Process Cell Data".

See also

Compiling and Downloading the AS, OS and Batch Process Cell Data (Page 48)
5.10 Expanding a Recipe
Introduction

This chapter guides you to expand a recipe and perform associated operations.

Prerequisites
¢ SIMATIC Manager is open.
¢ WinCC explorer is open.

¢ Batch Control Center is activated.
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5.10 Expanding a Recipe

Procedure
1. In the "WinCC Explorer" window, start the runtime.

2. Startthe Batch Control Center. In the "SIMATIC BATCH: Control Center" window, click "Update
process cell", and then click "OK".

@ SIMATIC BATCH: Control Center
! Program Edit Control Planning  Options  View  Window  Help

P i 8 T A S ] K2 e MLl E
L Lib Print >
| Mz ) .
B ro Print preview 4
Or| Update process cell

- b ]| Materials

Type Stat

<

3. In the "SIMATIC BATCH: Control Center" window, expand the "Master
recipes>Getting_Started_Template_Recipes" folders and click
"Template_Recipe_Getting_Started V1.0 > Open".

4. The "SIMATIC BATCH:Recipe Editor" window appears. Click "OK".

SIMATIC BATCH: Recipe Editor

o Recipe/library 'Template_Recipe_Getting_Started_V1.0'
cannot be changed
because editing is not allowed, the recipe is released or
it is being currently used by another user.
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5.10 Expanding a Recipe

5. In the "SIMATIC BATCH:Recipe Editor" window, select Recipe > Save as.

T SIMATIC BATCH: Recipe Editor - Template_Recipe_Getting_Started - V1.0 — O >
‘| Redpe | Edit Insert View Options Window Help
: New ¥

[ Open... Ctrl+0 b+

~ B Close

2

sove cotss S8R

| Save as... | RUP RUP .
Save the graphic ... Ctrl+shift+G 21 Pot_1 5z Pot_3 T8

Header parameters ..,

Check validity Cirl+Alt+K

Release for testing

Relegse for production >

Revoke release T

I Prepare Water I
24 55

mom w <&

Printer setup...
Print s ‘

Print preview v I ,mﬁfi —T—'ﬂ
47

Redpes last edited Cook Pasta I Prepare Sauce ‘
67

-

Libraries last edited 4

il

Exit Alt+F4 |

HEESt 7T T 3

‘ Complete

v .,

£ >
@ Status: released for production Read-only 0% - @ . @

Saves the recipe under a new name o s 2]
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5.10 Expanding a Recipe

6. In the "Save recipe as ..." dialog box, rename the recipe as "Recipe_Quench" in the "Name
[Template recipe getting started]" text box, and click "OK".

Save recipe as .

=-fa5 kitchen
Ba Master redpes
BQ Getting_Started_Template_Redpes
. i8] Redpe_Quench V1.0
B 3] Template_Recpe_Getting_Started V1.0
.Eﬂ Template_Recpe_Training V1.0
- @& Training Recipe V1.0
‘.- gfe] Training Recpe_old ¥1.0

New folder ...

Mame [Redpe_Quench]

| Redpe_Quench| |

Version [v1.0]
|vLO |

Cancel Help
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5.10 Expanding a Recipe

7. In the "SIMATIC BATCH Recipe Editor" window, insert the newly configured "Quench" phase
in the "Recipe_Quench" recipe inside the FRY - ROP.

23T SIMATIC BATCH: Recipe Editor - Recipe_Quench - V1.0 — O X

Recpe Edit Insert View Options Window Help

RGBT A= R R REEY S S =R Q, K
MODG @ ==& + 13+
Recipe_Quench - V1.0 = =R =
RUP I RUP I RUP I RUP A
Desk_1 5 Pan - Pot_1 - Pot_3 .

Prepare Meat

(ra T T gl

‘ Fry I Prepare Water
24

‘ YWarm

55

| T ] -D
a7 Cook Pasta Prepare Sauce I
&l

&7 |

HoESt T T 3

‘ Complete I
aw
v
£ >
7] Status: In progress 70% = (=) | ()]
Cgs

8. Open "FRY ROP" by double clicking. Add recipe phase by clicking ﬂ:ﬂ]
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5.10 Expanding a Recipe

158

9.

Recipe_Quench / RUP_21 / Fry_24

Fryon P
Start |=..”“°" an

Heat I
ZE
L
| T
28 21 31
Add_Ingredient Heat
Add_0il ” m
-
| 2]
Fill_Solid
k-4
L
| x
wait
3= -
-
| 35
Turn
LY
»
| Ex
wait
s kS
L
11?
Quench i \
Open object Ctrl=Alt=0
-k
I ’ & cut Ctrl=X
Add_Ingredient 53| Copy il ot
Add Salt ). |5 Insert Ctri=V
| . ¥ Delete Delete
| qx
Add_Ingredient abe Add comment...
&dd_Pepper |,
| Resolve substructure
]
| 45 Hide in substructure
End I Properties... AIt+Enter|
cﬂsmms: In progress 50% - @ . @

In the "SIMATIC BATCH Recipe Editor" window, configure the "Quench" phase. To configure
the "Quench" phase, right click "Quench>Properties".

=R EoN >
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5.10 Expanding a Recipe

10.The "Properties of "Quench_108" window appears. Click on "Input material" tab and select
"Penne” from the "Material (set)" option.

Li- Transfer parameters AR Desaiption @ e T3 synchronization
&4 General %] tnput material & Output material @) parameters
List:
Name |Material (sd Code (set) [Low recipe limitl Quantity (s|High recipe limilt
| 1[Quentity  Pemne  ..|9 10 JENEE | 100 X7
< N - ] >
Description from row 1:

e ] et | [ coe e

11.Now, navigate to the "Parameters tab, and enter the values as shown below, and click "OK".

Properties of 'Cuench_108' *
L;— Transfer parameters E Description @ ESIG C: Synchronization
=4 General & 1nput material 4 output material @ parameters

List:

Name | Low recipe limi Value High recipe lim| Unit of mea|
1 | Duration 0 [X] 5 100 [ i

Description from row 1:

Print Cancel Help

12.Save and Close the "Recipe Editor".
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5.10 Expanding a Recipe

160

13.1n the "SIMATIC BATCH Control Center" window, select Recipe Quench V1.0 > Release for
production. Then create a new batch with the "Recipe_Quench" recipe, release and start it.
For more information, refer to Creating an Order (Batch) (Page 109) and Releasing and

Starting a Batch (Control Rec

@ SIMATIC BATCH: Control Center
: Program Edit Contral  Planning

..... |i| Recipe_cooling1 V1.
..... @ Template_Recipe_G
..... |2f] Template_Recipe_Ti
2] test V1.0
..... &l 2] Training Recipe. V1.
@ 3t| Training Recipe V1.0
----- Formulas
=[] Orders
-3 Order_category_GS
=825 Order_G5

b |=] Batch
-y, SystemOrderCategory

[ D@ SystemOrder
[]---@ Materials

[l Getting_Started_Template_Recipes
..... |t Redpe_Cooling v1.0

ipe) (Page 114)

Options  View Window Help

0

Validation

Rename

Open
Print

Print preview

Properties Alt+Enter

2
3

| @ Release for production

Release for testing
P Delete object
Export
T, Find ..
Advanced

S TR LI I SRR

14.Close the SIMATIC BATCH Control Center and exit WinCC Runtime.
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6.1

Introduction

Procedure

Task definition and implementation concept for "Ventilate"

This section guides you to define and implement the tasks for the "Ventilate" phase.

6

An additional equipment phase is required for the pots. You need to add the "Ventilate" phase.
Aventilation valve must be opened for a selectable time. If the batch is held or aborted, the valve

will close.

Since the same equipment phase is required for Pots 1-3, select the SFC type to implement it.

Process Cell
L STTECL T JTOTE LI ===
ﬂm Ingretaein
=®é 2 8 0 &

3 1 5 2 O e 1 e T s s e P
Units

Desk_ Pan Pot 1 Pot 2 Pot 3 Oven

E e el s il S - o
oM B B w5 - e

| Drain | Drain | | Drain | | Drain | Drain | | Drain |
| Add_Solid| | Add_Solid| | Add_Solid| | Add_Solid | Add_Solid| | Add_Solid |
| Turn | Heat | | Heat | Heat | | Heat |

|Add_|ngrediem

Add_Ingredient

|Add_|ngrediem Add_Ingredient Add_Ingredient

SIMATIC BATCH V9.0 Getting Started
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Stir

Stir | Stir |

Turn

|

|

| Heat | |

| |

| s || |
| | Ventilate | | |

Ventilate | Ventilate |
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6.2 Creating an SFC Type "Ventilate"

Implementation Concept for SFC Type "Ventilate"

6.2

Introduction

Prerequisites

162

Table 6-1

Control strategies

Control strategy name

Comment

Ventilate First control strategy, QCS=1
Table 6-2 Setpoints
Setpoint name Data type Comment
Duration REAL Unit of measure seconds
Table 6-3 Process values
Process value name Data type Comment
None
Table 6-4 Timers
Block name Block type Comment
T Duration TimerP Timer for setpoint "Duration”,
Mode=1
Table 6-5 Block contacts
Block name Block type Comment
V1 VIvL Ventilation valve

Creating an SFC Type "Ventilate"

This section guides you to create the "Ventilate" SFC type.

* SIMATIC Manager is open.

* The SBGS_MP project is open in SIMATIC Manager.

¢ Component view is activated.

SIMATIC BATCH V9.0 Getting Started
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6.2 Creating an SFC Type "Ventilate"

Procedure
To add a new SFC type "Ventilate™:

1. In the Component view, expand the library “SBGS_Lib", right-click "Charts" and select Insert
New Object>SFC type. A "SFC type(1)" is created. Rename it as "Ventilate".
Click on "Ventilate" to open it.

= SIMATIC Manager - [SBGS_MP (Component Yiew) -- DiUser\AnilyPOTY 14-11-201 83 5B GS_MPASE.. |E||E|.
File Edit Insert PLC View Options Window Help
b= af & g 2 % e | < Mo Filter > =% BHEMD
=)-{=a] SBGS_MP Object name | Wersion | PH Assignment | Type | Author ~
- AS—P'i_ [X] &4BS 0.0001  Process tag types Function SBGetting...
&9 05_Prj ] + ADD 00001 Process tag twpes Function SBGetting...
? SBGS_Lib AnalngMonitoring 00001 Templatezibdanitoring Process tag type AP _Lib30
E 57 Program(1] [# &nalogonitoring_Fb - 0.0001  TemplatestMonitoring Frocess tag type AP_Liba0
: g SEL::E:S & AND 00001  Process tag types Function SBGetting.. =
PoE [ CascadeControl 00001 Templates\Control Frocess tag type AP_Liba0
{:I Shared Cut Cirl 43 olatez\Caontral Process tag type .&F‘_L!IJEID
olateshControl Frocess tag type AP_Liba0
Copy Ctrl+C olatez\Caontral Process tag type AP _Lib30
Paste Ctrl+W  plateshMonitaring Process tag type AP_Liban
olates i onitarin Frocess tag type AP_Lib30
s Jel ﬁlarﬂs\Mnnirnlini Proress tag tise ,&F‘:Lihﬁl:l
Insert Mew Object 2 CFC SBGetting...
taq type AP _Lib30
Access Protection 3 IFC type tag type AP LibE0
Check Consistency SFE e (P SBGe.lting...
) olateshControl Frocess tag type AP_Liba0
Cornpile Ctrl+8 olatez\Caontral Process tag type AP _Lib30
Charts » ez tag types Function SBGetting...
e i e ess tag types Funct?on SBGelting...
ez tag upes Function SBGetting...
SIMATIC BATCH ¥ ezs tag types Function SBGetting...
Renarme ez tag upes Funct?on SBGetting...
ess tag types Function SBGetting..
Object Properties... Alt+Return  Lates\Matars Frocess tag type AP_Lib90
Special Object Properties 4 >
Inserts SFC type at the cursor position,

2. Inthe"SFC"window, click the IE icon to open the characteristics dialog of the "Ventilate" SFC
type.
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6.2 Creating an SFC Type "Ventilate"

164

= SFC - [Wentilate -- SBGS_LibAST Programi 1]
Bl sFC Edit  Insert CPU Debug  Yiew Options

DS & =8 BE i ¥

B

PERIEEL

ey

BE

Window Help

“haracteristics ko Wentilate

|Cnntents OF: 'Characteristics\Contral strateqgies'

E--% Characteristics
f0 Control strategies
Sekpoints
Process walues
: Contral values
Parameters
Bit rnernory
Timers

Eal

Name
a

Number Default

D DTrun [

Fresz F1 for help,

START

0

EMD
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6.2 Creating an SFC Type "Ventilate"

3. Select the "Control strategies" characteristic and enter "Ventilate" under the "Name" column.
Selectthe checkbox under the "Default" column. This control strategy initiates the start of the
SFC instance.

& SFC - [Ventilate -- SBGS_LibAST Programi1}] [=][=]E
Bl SFC Edit Insert CPU Debug Miew Options Window Help
OD=& & B|E | 6% i
"iE 38 =B K

N P EEL A%

haracteriskics to Yentilate Conkents Of: "CharackeristicshConkrol strategies'
E--% Characteristics ~ i

Control strategies

Setpaints

Process values
Control walues

Parameters
Bit memary
Timers vl < m 3
e
-
EMD -
L RuN [ 4 | »
Presz F1 far help. Adrin
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6.2 Creating an SFC Type "Ventilate"

4. Now select the "Setpoints" characteristic and enter "Duration” in the "Name" column. Select

"REAL" data type under "Data type" column. Enter "sec" as the unit of measure under the
"Unit" column.

& SFC - [Ventilate -- SBGS_LibAST Programi1}] [=][=]E
Bl SFC Edit Insert CPU Debug Miew Options Window Help
0= & B E & b
"iE 38 =B K

N P EEL A%

haracteriskics to Yentilate Conkents Of: "Charackeristics) Setpoints'
E--% Characteristics - | Name Display name |Datatype  [I/Dname |
; Contral strategies ‘= Duration Duration REAL Durakion

Setpoints =
Process values
Control walues

: Parameters
&4 Bit memary
-4 Timers vil<| m >

e

.

EMD -

L RuN [ 4 | »
Presz F1 far help. Adrin

SIMATIC BATCH V9.0 Getting Started
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n

6.2 Creating an SFC Type "Ventilate

5. To define the timer, select the "Timers" characteristic. Enter "T_Duration" in the "Name"
column. The timers that are used in this way within SFC types, have characteristics similar to
the standard "Timer_P" block from the PCS 7 library.

i

Bl sFC Edit Insert CPU Debug  Miew OQOptions
DS & B E & b

f % ®E D

N P EEL A%

SFC - [Wentilate -- SEGS_LibAST Programi1}]

=l=]E

Window Help

Characteristics to Ventilate

Contents Of: "Charackeristics) Timers'

Name

E--% Characteristics
H p=Q T_Duration

Control strategies
Setpaints

Process values
Control walues

Comment Initial value

1/0 name

T_Duration

Parameters
----- Bit memary
Timers -
e
-
EMD -
L RuN [ 4 | »

Presz F1 far help.

Adrmin

6.
"Name" column. In the "Block" column, se

SIMATIC BATCH V9.0 Getting Started
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lect the "VIVL" block type.

In the final step, you will create the valve. Select the "Block contacts" and enter the"V1"in the
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6.3 Creating sequencers

& SFC - [Ventilate -- SBGS_LibAST Programi1}] |=][=]
Bl SFC Edit Insert CPU Debug Wiew Options Window Help
=& & B@ | 6 dim
B 3 =Nl ¥4

N PEEG SR

Characteristics to Ventilate Contents OF: '"CharacteristicsiBlock contacks'

Sekpoints ~ Name Display name | Block I;0 name
i} Process values
Contral walues
Patameters
5 Bit memary
Tirmets

I K1 D BTV KY - | jﬂ

Prezs F1 for help, Admin

You have now specified all the characteristics required for the "Ventilate" example. The
sequencers must now be created and configured.

6.3 Creating sequencers

Introduction

This section guides you on the process of creating sequencers. The Run sequencer that is
processed in the "Run” status has already been created. The sequencer which is processed in the

"Holding", "Aborting" and "Completing" states is still missing. You only need to create one
sequencer and name it "Abort-Hold-Comp" as the content is the same in all three sequencers.

Prerequisites

e "SFC" editor is open

SIMATIC BATCH V9.0 Getting Started
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Procedure

To insert a new sequencer:

6.3 Creating sequencers

1. Right-clickon the "RUN" tab and select "Insert Sequencer at End". Anew tab "SEQ1" is created.

e SFC - [Ventilate -- SBGS_LibAST Programi 1] |=|[o][x
Bl SFC Edit Insert CPU Debug ‘iew Options Window Help
= B @ 6 s
B A -s | ®e BEM

NP EEG S R a

“haracteristics ko Wentilate

Caontents OF: 'Characteristics\Block contacts'

Sekpoints ~ | Name

Display name | Block | 1/0 name

Process walues
Contral values =
Parameters
Bit rnernory
Timers

Moke texts
Block contactks

=L W1 Vvl W1

1] >

Insert Sequencer Before Current Sequencer

Insert Sequencer at End

Mowve Sequencer..,
Cut Sequencer
Copy Sequencer
Paste Sequencer

Delete Sequencer

Sequencer Properties..,

M I run /L]

Inzerts a new sequencer after the lazt sequencer.

2. Right click on the "SEQ1" tab, and select "Sequencer Properties"
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6.3 Creating sequencers

170

= SFC - [Wenfilate -- SBGSE_LibYSY Programi 1
[E SFC Edit Inset CPU  Debug ‘iew Options  Window He
D= & B & ¢ s

FR RS QR BEM N
N

) ==
Ip

Charackeristics ko Wentilate Conkents OF: 'Characteristics\Block conkacts

ik Setpaoints ~ | Manme

Display name | Block |1/0 name

Control values
Parameters
Bit memary
Timers

Maote texts
Block contacts

3 Process values =L Wi Wil [
=

——

Insert Sequencer Befare Current Sequencer

Insert Sequencer at End

Monee Sequencer..,
Cut Sequencer
Copy Sequencer
Paste Sequencer

Delete Sequencer

Sequencer Praperties..,

LT run f sEQT F ]

Shows properties of the active sequencer and allows them to be edited.
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6.3 Creating sequencers

3. Inthe "Properties - SEQ1" dialog box, select the "General" tab and enter "Abort_Hold_Comp"
in the "Name" input box.

Preprocessing [techhological) I Preprocessing I Pozt-processing [technological] I Postprocessing
Start condition [technological] I Start condition I 05 Comment

Mame: hort Hald Comp MHumber: ’2_

Comment;

Pricirity

4. In the "SFC" window, click B2 icon to open the 1/Os dialog of the "Ventilate SFC type".
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6.3 Creating sequencers

5. Navigate to the "Start condition" tab, and add the respective outputs via drag and drop as
shown below from the "OUT" node in the SFC editor. Later, close the "Properties" dialog box.

Preprocessing [techhological) I Preprocessing I Pozt-processing [technological] I Postprocessing I
Start condition [techrolagical] Start condition 05 Comment
1 ||ABORTING [illf= = ]|Aborting
2 ||HOLDING [lf|= = ]|Holding
3 ||COMPLETING [llf= = l|Completi
_l o |
5 ol ]
5 o -l
| ol
8] o -l
A o =l
o] o

LClose | Apply I Erirt... |

A%

e

[
%)
)
%)
)
%)
)

Ly}
[m}
=)

Note

The logical expressions has to be changed from "& - AND" to ">_1 -OR" in the figure above.

Add other sequences and steps as shown in the following figures:
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6.3 Creating sequencers

Start ventilate

V1_Auto
V1_ModLiOp.Value = TRUE
V1_AutModLi.Value = TRUE
V1_OpenAut.Value = FALSE
V1_CloseAut.Value = FALSE

Set Timer
T_Duration_TIMEO =
Duration_Q
Open Valve .
_ Start Timer
V1_OpenAut.Value = TRUE T Duration_|0 = TRUE

V1_CloseAut.Value = FALSE

Valve opened!
V1_FbkOpenOut.Value = TRUE
T_Duration_QO0 = FALSE

Reset Trigger
T_Duration_I0 = FALSE
V1_OpenAut.Valve = False

Time over!
T_Duration_QO0 = FALSE

Close Valve
V1_CloseAut.Value = TRUE

Valve closed!
V1_FbkCloseOut.Value = TRUE

End
T_Duration_I0 = FALSE
V1_OpenAut.Value = FALSE
V1_CloseAut.Value = FALSE

Figure 6-1 Diagram of the "RUN" sequence (RUN=1) for control strategy "Ventilate" (QCS=1)
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6.3 Creating sequencers

Start

—

Close Valve
V1_CloseAut.Value = TRUE
V1_OpenAut.Value = FALSE

Valve Closed!
\V1_FbkCloseOut.Value = TRUE

|
End

Figure 6-2  Diagram of the "Hold/Abort/Complete” sequence (Holding=1, or Aborting=1, or
Completing=1)

6. Switch tothe "RUN" sequencer tab and insert a step using F icon. Right-click on the newly
added step and select "Object properties".
In the "General" tab, enter "V1 Auto” in the "Name" input box.

Properties - W1_Auto -- SBGS_LibAST Programi1)iVentilate =
W]Aclions [technological]] Initializatinnlm Terminalion]
Mame: i Mumber: |3 I~ Caonfirmation
Run times
Mimimum: b apimunm; |
Commet: -
b
05 comment; -
b
Acknowledgment ~
information:
b

[ Close | |ﬂﬂﬂj Piirt... Help
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6.3 Creating sequencers

7. Switch to the "Processing" tab. Drag-and-drop the 1/0 from the "Block contacts" in the upper
section to the dialog box for configuring the steps / transitions as shown below.

Properties - V1_Auto -- AS_PASVCPU 410-35HVAS_Program\Ventilate n
Actions fechnological) | Inialization Temination |

RN |47 FiodliOp Vaiue] -« [TRUE i i‘
_2 |V AtModL Value -« [TRUE ﬂ
_3 | ¥V Openfut Vaue -a [FALSE i{H]
_4 | F[V1_Closehut Vave - [FALsE it

_5 |¥ | f

o ] . )
iy i )
8 [ o )
8 |#| o o)
4 | 0l .|

[ o ] soob | e[ 2] 3] =] P | G |t |

8. Complete the engineering according to the diagrams shown above.

SIMATIC BATCH V9.0 Getting Started
Getting Started, 08/2020, A5E43020680-AA 175



Creating an Equipment Phase Using SFC Type

6.3 Creating sequencers

Setting parameters

for SFC type Ventilate

In addition to the above mentioned configurations, perform the below mentioned stepsin order
to complete creating the sequencers:

1. Inthe SFCdialog box, clickthe B icon. Inthe"l/Os to Ventilate" area, expand the "Interface”
list. Now, expand the "IN" list, and set the start value as "1" (extended pulse) for

"T_duration_MODE" as shown below:

&

B FC Edn et CPU Debug Wiew
DG sl B ik
k| PGS Rl

SFC - [Ventiate -- SBGS_LIDAST Program(1)]
Qptions Wendow Help
BMX He4 g BEMNN

- |#x]

L0 b0 Werthate Contants OF; Tberd scelB
B SEFCOHP ~ [ Fisme Data Type | Instisd ¥alue |Commment Ta
B SEUFRESET [ RIS Tk [ [Boserved)
A ETROUT [m socs Ewand 16200000001 Ensbis control strateqies
B CVEEC g 5 It 1 AUTO: Prepared control strabeqy (spply of nest “Start™)
p—— lFa <3 _peraLT Ik o Prepared contral strstegy defaul valus (spply o neat “Stert’)
P e a5 3 1 Condrel shratedy High let”
1 OPROcA Gm <5t Ik 1 Contrel strobesy Low k™
- L sct el TRUE AT Shep control mode by tr arekion
8 SERRCA g SCT_TAc Bl FALSE AT Steps contnal mods by tearstion]ie sration snd operstor confimston
8 MSGLOCK [ UMD Bool FALSE Roespormsn of the BUM-Seq 1o the “Hohd" command: 0: Mokd/1: Abort
i coet o Bl TRE el "Camrgists”
B PRREH lm SELFRESET Bosl FALSE Sl Eoset” (sedy i MANLAL)
BN [ INSTROUT Bosl TRUE AUTO: Instrudtion cutpet
B ENACOUEE lm CroeEc Boal ALSE BTG Cydhe avecution
7R BA_D L TIMEMON Bool FALSE AT Taves monikoeing
2 BA A lpm ExT_ERs: Bosl FALSE Extivral grros
2 ST D lm T_oPRGCA Besd FALSE BUTO: Confrm ol operater naquasts foe transtions
2 s a5 ERRCA Bessl FALSE AUTO: Confrm ol nuntime geroes fior steps
B oM T FEN T o Bl PaLsE Lt Missges hadked
L @ cont Bocd FALSE Set "Contimuous mode™
AR 4 Pogost i oA m TE tovoee
F] :
- :'é Tt [m ENACQUIRE Bessl TRUE L b ciquired by 30 EFH
3 AC_Wak e Bain Erwierd 16#00000000  BATCH: Charge rumber
7 b SaleCnbsh lea ea wingl2] BATCH: Chaege name
R A _Salehittsk, L s1ER MO Cward 16400000000 BATCH: St e
T A _Acuireld lm swErY Dirk 0 BATCH: Mare, theg nan tims (1]
2 SAMPLE T G cont_r cark o M, rur b e "Contitnaus mode™ (5]
R RARECYC [m acq o Drwiord 16#00000000  Acqane ksrtfier for byps “relsy”
R MEG_EVID |3 AC_Request Eyte 16400 Foaquest type
R NS5 _EVIDL l5m AC_Pricety Byte 16800 Prigeky
R NMSG_EVIDZ [ AC_walTmiax L ] g e i valun 1)
B USTATUS [m AC_Sefecrtes Cwnd LEET0000000  OR: s fir honced bt sabe wbrship changs
B Durstion M lfa AC_Safetioriisk Crerd 1E#0O000000  AND DT mask for Forced but sefe ownarship dhange
B Curamion_LL |Fa AC_Acgureld CAterd LE#00000000  Aogne D0 For bype ke over”
B Durokion la sapE T el 10 Sarvgle tivst (]
1 Durstion A1 [ RUMUPCYC et 3 Nurmber of run U oycles n
e [m 55 EViD Cwend 160000000 ALKEIM_EP mettagn everk 1D
[m s e Eratard 16200000000 NOTEFY 89 message evers 101
Eig ‘"-'3'"";" ol [ e Eme Died 16#00000000  NOTIFY_SP message event 102
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0E35 XOR

2. Set the start value "1" at parameter CS (control strategy).
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6.3 Creating sequencers

SFC - [Ventilate - SBG5.LIBAST Program(1)] =
HC fdt [et CPU Debug View Qptioms Window Help

D& e O e % BX | KE5 a8 20D W
[k | EE& 8 %o

1 ko Yentilate Corkents Of: nberface BV
2 SRR -~ T L ; Lot -
2 SEFRESET fix [ RUITC: Prepared corkrel strstagy (aocky ]
B mETRoUT . n wanhiol srahogy ol ol v ok, *Stat”}
A CraBEd oSH i® 1 Contrel strategy "High bmt”
pmp— = 5L ® i Combral strategy "Low leik”
B BT_ERR B 5CT Bocl TRUE BTG Step corkrol mode by transtion
I 1.cerach SCT_TAC Bocl FALSE BT St oonkrel it iy trisrtionis sneitnn s oper slir corly...
Y D RLRHOLD Bocl FALSE Resporee of the RLB-Seq o the “Hold™ comemand: 0: Hokdj 1= Abort

2 S ERACK SEUFCOMP ol THUE 30 “Comgletn”
PR N5G.LOOK SELFRESET Bodk FALSE 5o "Reset” {oniy in MANUAL)
Limbtl INSTROLT Bocl TRUE BT Instruction output
¥R PARAM CIABEC Bl FALSE BUTO: St nsaution
= BAEH TIMEMON Bool FaLSE ST Time morikoning
2 ERSCOUIRE EXT_ERR Bock FALSE External evree
2 BA_ID TOFRQCA Bool FALEE BTG Confiem sl cperstor reguests for transtions
B NA 5_ERRCA Bocl FALSE BT Confinmn 5 runtivg errors for steps
2 STEP NG D MEGLODK Bl FALSE 1 Messages kndhed

Procs F1 for help. drn 063 08

i

3. Select SFC>Properties. The "Properties SFC type" dialog box appears.
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6.3 Creating sequencers

4. Inthe"Options" tab, under the "SIMATIC BATCH" area, click on the "category" drop-down list,
and select "EPH".

Properties SFC type ¥

General I AS Operating Parameters  Options |‘u"ersion I

— SIMATIC BATCH
Category None ;I [~ Mlow operator instructions
Derived from None
inteface:
renecs EPH (derived)
EPH (interface)
\WiRCC ECP
Create block icon: I
—SIMATICIT
[~ MES-elevant

—Control strategy selection

Vertilate

wcel | __teb |

5. Navigate to the "AS Operating Parameters" tab. Click on the "Operating mode:" drop-down
list, and select "AUTO". Click "OK" to close the SFC editor.
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6.4 Expanding the Plant Hierarchy

Properties SFC type >

General AS Operating Parameters | Options | Version |

Defaults

Step control mode: Operating mode:

T = MAN -

¥ Command output AUTO 1 restart
{* |nitialize SFC

™ Cyclic operation
" Retain SFC state

I Time monitoring
Start options
[ Autostart

™ Use default opersting parameters when SFC chart starts

Result

You have succesfully created the "Ventilate" type with all the required configuration.
6.4 Expanding the Plant Hierarchy
Introduction

This chapter will guide you to expand the plant hierarchy.

Prerequisites
e The SBGS_MP project is open in SIMATIC Manager.

¢ Plant View is activated.
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6.4 Expanding the Plant Hierarchy

Procedure

1.

In the "SBGS_MP" window, right-click "Pot_1", and select Insert New Object>Hierarchy folder.
A new hierarchy folder gets created. Rename it as "Ventilate".

= SIMATIC Manager - [SBGS_MP (Plant View) -- DA\User\AniNPOT14-11-2019\Completed_Project\SBGS_MP\SBGS_MP] [=1a
@ Fle Edit Insen PLC View Options Window Help
Ok |87 | 4 a0 %% 0 B i 6 [[<HoFbm: 1% VS BEM
= S S8G5_MP | 45 Assigrment |osa | Prctwonomnte05 | Order | Tochnok
= 8 A5 P AS\CPU A105H\ST Frog..  — Add_Iraredierts 5 -
*,—l Shared Dhesclations ASACPU L105HST Prog., - Dirar 7
=) Kichen ASVEPU A105HIST Frog . — Fil_Seld 2
5 Stove 1 ASVCRU HI0SHIST Frog.. Heat 3
:ﬁ Oven AS\CPU A10SH\ST Prog.,, = L 1 -
= [N
# 2: Cut
* 1
Bl Viewspor Copy
-8 05 _Py Paste o
@ SEGS_Lb e ol
| Insert New Object » | Hienrchy Folder
Azcess Protection 3 CFC
PBuinit » SC
Chars N Additiorisl Docurnent
Flant Hierarchy . Picture
Pracess Tags . Report
Models . Equipment Properties
SIMATIC BATCH " Equipement Property
Renare Fi

Obgect Propedties..

Inserts Hoerarhny Folder 3t the cursor position.

AdteRetum

2. Create a CFC chart in the "Ventilate" hierarchy folder.
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Rename it as "Ventilate_Pot1".

T = T .
=] SBGS_ NP (Plant View) -~ C\Program Files (B8)\SEMENS\STERTVS TPy 0 SBGS_MPSBGS_MP == e
?.QSGS)P | Odpect oo | 2 A spenent | 08 Assigremert | Pobwaramo s | Oudes | Tochookogeatnams

SEpAS Py
2 imm] Kichem
= S
=
@
BidP
1] Add_frgredents
5 {38] Covlrng
&3] Disn
[ 22 P Seld
%] Heat
) S
Vo
® E Fa 2 Cut Qe
% a2 Po_3
- Vievpont_1 oy i
- 05_Py Paste Carls ¥
Lt s Delete D
Acgens Prctection » ERe
Puint > S
Charls » Addticnd Dodwment
Plant Hotrarchy s Picture
Process Tags ¥ Fepont
Medels » Equipment Properties
SIMATIC BATCH » Equipmientt Property
Ferurne F2
Object Properties.. AlteRetum

This "Ventilate_Pot1" chart is required for the instance of the SFC type. Now create a
"Val_Ventilate" folder in the "Ventilate" folder as shown below.
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IEEED xmaﬁrof-. B..~==1n:!_=nl<mr-u> A% w8 2Em e
£l SBGS_MP Obgeet e | A5 Assiopmene (05 Arsgrenens [ Pretwonarn e 05 | Oeder | Techroiog
E%g{hw [l Vel Vertiste ASACPU A10SH\ST Frog,, = Vel Vertlte 1 -
Declesstions Vi i ASACFU 41054157 Prog . 0
E‘ﬁ'h B Vesilate_Poi Freg
=Bl Stove 1
& {za] Oven
o (12 Fan
Ell]a"d.i
B (3] Add_Ingrdeent
< L] | »
Press F1 to get Help. CPIGIRIS0LT Mderin v
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6.4 Expanding the Plant Hierarchy

3. Create the "Pot1_Valve" CFC chart in the "Val_Ventilate" subfolder. In this chart, you
configure the valve required to ventilate Pot_1.

] SIMATIC Manager - [SEGS_MP (Plant View) -- DAUser\AniPET\14-11-2019\Completed Project\SBGS_MPASEGS_MP]

= File Eddt [nsert PLC View Option: Window Help
By - 55 M| & rtHoFlou

-

R e %

=S

A7 @ REM

= g SBGS_MP
= B as_Fy

=i Kachen
= Bl Stewe 1

- ia) Pan

=
=3

w Bp 05_Pyj
@ @ SEGE_Lb

Press F1to get Help,

() Shared Diclastion:

f¥-aa) Owen
s Pet 1
(3] Add_Ingredents
(31 Dian
1 {32 Fil_Soid
1 {3] Heat

Sta
ierbiste

P oo

fF-na) Pot_2
- aa) Poa_3
&l Vierper_1

[ 45 Assigrenent

| 08 Astigrerant | Ficture mame bee 05| Drdar | Techroog

ﬁm - o]
B Pl Vb

ASADPU A105HET Prog

]

CRIEE3S0. Admin

4. Open the "Pot1_Valve" chart. Place a Valve block (VIvL - FB 1899) with the name P1_V1. To
simulate the feedback messages, interconnect the CTRL output with the FB_OPEN input and
interconnect it inverted with the FB_CLOSE input (CTRL must first be made visible). The

following screen is as shown below
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6.4 Expanding the Plant Hierarchy

£ CFC - [Potl_Walve -- AS_Prj\KitchemStove_1\Pot_1\Wentilate\Val_Ventilate] =[x
[ Chart Edit Insert CPU Debug View Options ‘Window Help
= 3 "E s 64 din
.| B0 = 2 BEM N
[ Mew Chart ~ -
----- Mewy Text

-l CFC Library [current CFC library]
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Prezs F1 for help, Admin

SIMATIC BATCH V9.0 Getting Started
Getting Started, 08/2020, ASE43020680-AA 183



Creating an Equipment Phase Using SFC Type

6.5 Instantiating the SFC Type "Ventilate" at Pot_1

6.5

Procedure

184

Instantiating the SFC Type "Ventilate" at Pot_1

. Open the chart "Ventilate_Pot1". You will find the previously created type "Ventilate" under

"Libraries > SBGS_Lib > Charts > Ventilate". Place this block in a chart and name it as

"P1_Ventilate".

You then have the following screen:

»n CFC - [Ventilate_Poti == AS_Prj\Kitchem\Stove_1\Pot_1iVentilate]
B Chyt Edit nsert CPU Debug View Options Window Help

D&

= New Chart
B Mew Tex
@Ml CFC Library [current CFC librany]
& i P57 AP Librany VB0
23] ‘ PCE T Basislibrang VOO0
-l Redundant 10 CGP VA0
- i Redundant |0 CGPYSE
@Ml Redundant 10 MGPVIZ
=M sE6s Lib
#-EH 5T Program\Blocks
=87 57 PrognmiCharts|
) [37) Vabve_Lean [Vahoe: Single Drove and O
w B \"alw.ﬂnalog |Ana|og Positioning\l’a‘h
&[5 Vaboednalog Fo [Ansiog Positioning

= 2 Matar Drvén]
Vertilate

-l 5FC Library

- i SIMATIC BATCH Blocks

- Ml SMATIC_MET_CP

] ‘ Standard Library [current standand Bhrany]

< | m »

Lock: Bos | PTeeni . il ibraner

I Findirstiad battes

Press F1 for help.

-

w

#
%y

the [T] icon as shown below.
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2. Now, open the "Pot1_Valve" chart as well and arrange the two windows side-by-side using
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. The valve P1_V1 must now be interconnected to P1_Ventilate.

To do this, select the outputs V1_OpenAutand V1_CloseAut (must be set to visible) from
P1_Ventilate and interconnnect them with the associated valve inputs OpenAut and
CloseAutofthe P1_V1valve. All the relevantinterconnections to the valve are now created
automatically (eight in total).

In order for all the batch-relevant information that SIMATIC BATCH writes to the block
instance of "Ventilate" to actually arrive at the corresponding valve, the (five) batch-
relevant outputs must be interconnected with the valve. First, the following parameters
must be set to visible:

On the valve P1_V1: BatchEn, BatchID, BatchName, StepNo, OCCUPIED

On the "Ventilate" P1_Ventilate phase: QBA_EN, QBA_ID, QBA_NA, QSTEP_NO,
QOCCUPIED

Interconnect the five outputs of P1_Ventilate (QBA_EN, QBA_ID, QBA_NA, QSTEP_NO,
QOCCUPIED) to the inputs of the P1_V1 valve (BatchEn, BatchID, BatchName, STEP_NO,
OCCUPIED).

Within the "P1_Ventilate" block, Interconnect the "T_Duration_PTIME" output with the
"Duration_Al" input. This is important for display in the OS faceplate and for reading the
process values by SIMATIC BATCH. The process value input on "P1_Ventilate" is called
"Duration_Al" (Actual Value Input).
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— Check the interconnection based on the following picture.
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Note
Creating instances of the "Ventilate" SFC type at Pot_2 and 3:

The "Ventilate" equipment phase is also inserted at Pots 2 and 3. The procedure is the
same as that for Pot 1. Start again with Chapter 6. Create a new "Ventilate" hierarchy folder
under the Pot_X hierarchy folder. Insert the same equipment phase at Pots 2 and 3. Note
that the "Ventilate" type is configured only once.

4. Export the plant hierarchy from AS to OS so that required tags/pictures/faceplates are
updated, to do the same,
In Plant view right click SBGS_MP > Plant Hierarchy > Update in the Multiproject, refer the
following images:
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B File Edt Insert PLC View Options Window Help
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6.6 Compiling and Downloading AS, OS, and Batch

Plant Hierarchy - Update in Multiproject (Target Projects)

Select the prosects nto which the PH iz to be esparted

v 05_Pn

OK I Carcel Heb

6.6 Compiling and Downloading AS, OS, and Batch

Procedure

1. Compile the changes made to AS data in the CFC Editor and then download this data to
PLCSIM using a "delta download".

Note

The Runtime OS must be deactivated.

2. Then compile changes of the OS.
3. Open the Batch configuration dialog in the plant view in your project.

4. Select "Batch types". Generate, Propagate the Batch types, merge the Batch instances and
download the process cell.
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6.7

Procedure

190

Expanding a Recipe

To expand a recipe:

1.

Start Runtime on the OS.

2. Start the Batch Control Center and right click "Kitchen > Update process cell". The "Updating

the process cell" window appears. Now, click "OK"
Updating the process cell d

Assignment  Preview

Curment process cell Mew process cell  edited Current Logic op.:
=- Vs EES I | |-
- ¥ (] Data types Data types
W[ Units of measurs Units of measure Values without assignment
[ Classes Classes
[ Instances Instances
< >
Assigned values
< >
Elements were assigned based on internal IDs
[ show deleted objects < o
Cancel Help

After you complete the update of Batch process cell data, the new "Ventilate" equipment
phase you configured is available in the "Pot1" unit as a recipe function.

Open the "Template_Recipe_Getting_Started" master recipe and save it with the name
"Recipe_Ventilate".

Note

If you cannot edit the recipe, activate the "Allow editing of recipes with "release revoked"
status” in the Options - Project settings dialog box of Batch Control Center.

Open the recipe "Recipe_Ventilate".

Under "RUP Pot_1", open ROP "Cook Pasta".

Click " " icon to add a new recipe phase after the simultaneous branch.
Double click on the "NOP".

"Properties of NOP.." appears.
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6.7 Expanding a Recipe

10.1n the "General" tab, click on the "Phase" drop-down list and select "Ventilate (EPH)".
11.Switch to "Parameters” tab, and enter "20" in the "Value" column. Click "OK".
12.Save and validate the recipe. Close the Recipe Editor.

13.Release the recipe for production. Create, release, and then run a new batch with the
"Recipe_Ventilate" recipe.
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Creating an Equipment Phase using CMT, EMT &

EPHT 7

7.1 Task definition and implementation concept for "Cooling"

Introduction

This section guides you to define and implement the tasks for the "Cooling" phase. In this
application example, the technological engineering shall be used.

Procedure

An additional equipment phase is required for the existing three pots, so you need to add a
"Cooling" equipment phase. Two cooling valves (Cooling Water Supply and Return valve) must
be opened for a selectable time.

The same equipment phase "Cooling" shall be used for Pot 1-3.
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Process cell
:. h_'l.llj.zl I IJ.I.I.L‘.'! lIIlI'.l:.:j II:IIII.: “:
=8é 1 8 6 5 .

Em

2 S 13 B (R R L S R s L T [

Units

Desk_ Pan Pot 1 Pot 2 Pot 3 Oven
o - e e e S
EX TR i :z:inne; atianP itinl‘é? i:inlé? i?nlé?
AT =" b o e ="
| Drain | | Drain | | Drain | | Drain | | Drain | | Drain ‘
| Add_solid| | Add_Solid| | Add_Solid| | Add_Solid| | Add_solia] | Add_Solid|
| Turn | | Heat | | Heat | | Heat | | Heat | | Heat |

| Add_Ingredient |

| Addflngredient|

|Add7|ngredient |

|Add7|ngredient |

| Add_Ingredient

| Stir |

| Stir | | Stir | | Stir |
| Turn | | Ventilate | | Ventilate | | Ventilate |
| Cooling | | Cooling | | Cooling |

Overview of EPHT, EMT & CMT
Before PCS 7 Version 9.0, phase and equipment module logic was usually combined in one SFC
Type.

The equipment phase (EPH) that is examined here in more detail forms the counterpart to a
recipe phase. It is controlled directly by the recipe system and must therefore provide a
compatible command/status model. This is ensured by the operating state logic of the SFC. The
equipment phase controls the EM assigned to it in a coordinated manner. If you integrate one
or more phases in an equipment module, this is designated in ISA-88 as "recipe aware". The
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7.2 Creating Control Module Type in Master Data Library

control strategies of an equipment module then correspond to the phases. This has been the
approach implemented in SIMATIC BATCH for years.

EPH X EPH Z
EPH & EM Filling&Heating JustHeating
CMn (CMo| CMp|
EM K EM
Doser Heater
CMn| CMo | CMp CMq CMr

Things possible from Beginning of PCS 7 Version 9.0:

* Separation of Equipment Phase (EPH) and Equipment Module (EM) logic
* Control of several EMs by one EPH

¢ Use of one EM through multiple EPHs

* Integrated EM allocation logic (Assignment)

In this use case, the Type-Instance-Concept shall be used, starting with the Control Module Type
(CMT) in the master data library, followed by the Equipment Module Type (EMT) and Equipment
Phase Type (EPHT).

7.2 Creating Control Module Type in Master Data Library

Overview

Two valves are needed for the “Cooling” phase, which shall be instances of the same valve CMT,
so the creation of a Valve CMT will be explained in this Chapter.

Prerequisite

¢ Plant view is activated.
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Procedure

196

Creation of a new Control Module Type (CMT):

1.

Open your edited BATCH Getting Started project "SBGS_MP" in "SIMATIC Manager".

2. Right-click the "SBGS_Lib" Master Data Library and select Insert New Object > Hierarchy

Folder. A new folder "Process cell (...)" is created.

4
&l File Edit Inset PLC View Options Window Help
D& 87| % @ (e %5 & &M @ [[Nor E
£ {=y] SBGS_MP Object name | AS Assignment | 05 As
#-2p AS_Pii
B 05_Pri
o @
Open Object Ctrl+Alt+0
Cut Ctrl +X
Copy Ctrl+C
Paste Ctrl +V
Delete Del
Insert New Object [ [ Hierarchy Folder
Multiproject " Shared Declarations
Arccess Protection v |

Rename the "Process cell (...)" folder to “CMT".

Right-click the "CMT" in Master Data Library and select Insert New Object > Control Module
Type. The "CM" CMT is created; rename the “CM" to " Valve_CMT".

= si
o File Edit Insert PLC View Options Window Help
D& 8 & B a0 %5 % - E @& ] cNoFaeo> | %
%y SBGS_MP [F e — [ A8 Assicrenent 705 Assigoen
@ P as_Py
® 05_Fyj
= @ SBGS_Liv
@ ] Shared Declwations
wEH
Cut CtrleX
Copy CtrlsC
Paste Chrl oW
Delete Dl
Insert New Object . Hueraechy Folder
Access Protection v CFC
Print . SFC
Charts » Contrel Module Type
Plant Hierarchy v Equipment Madule (Type)
Process Tags v Command
Models . Seatus
Plant Types ¥ Equipment Phase (Type)
SMATIC BATCH - Additional Docurment
Pictuwre
Renarme Fi
Report
Object Propertiet... AleReturn
Equipment Properties
Equipment Property
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5. Open the CMT "Valve_CMT", insert the "VIvL" block from the “SBGS_Lib" library and rename

M " "
it to "VIvL".
a CFC - [Valve_CMT == SBGS_LIACMT]
BB Cham Edt laest CPU Debesg View Option: Windew Help
DE@ (e (@=de @ 0 d 3 x=s 2 B0OMN D2 BEM N
E :Zﬁ::‘ o Vi CMT Attlbute | Atteiburbe vabue
-l CFC Librany [cummert CFC Rbaary] Audiged chant |
" PCLT AP Libray VR0 Narwt _nm—_cm
" PCET Bntislibeary V) Canmanent
-l Fedundunt b 0GP VS0 Oper. on 1
-l Redunduntho CEPVER Opticeal m]
-l Redunduntho MGEVIZ Setas defauk opticn ml
& i wa L Aetpar | Biettingstarted
- Wersion
= 57 Prognm(l)\Eocks
- A Blocks Functan identifier 1
G EETEM Swmphngbme(mi} |10
@ — Functian m]
1 CLK_FUNG
1 COMLFUNG
5 Contrcl
e Dot
i ‘ D& _FUNCT
oy Daiage
= Wy Denrs

£ L [FRUES: Motor - Large

masfiedd [FEIES Y Beversible

£ MroxSpdCL (PEESL Matae 5

42 MioaSpdl [P0 Dol spee

2 Wil [FETEOT: Mandcld

P hnl [Fi R dnaag Paai

3 WL [FETEDR Vahe - Large)

B Wiohdod [FEIR00: Motoriosd
5 W Genmter
1 IMPULS

6. Interconnect output "Ctrl" with inputs "FbkOpen" and "FbkClose", then invert "FbkClose".

V1ivL

I¥1lvL

Valve -
— Opendut H5 Relea|—
0— Closedut GrpEEY [—
— HodLiOp RdyToStal—
0— AutModLi Rdy¥ToRes [—
O— HanModLi Warndct —
0— LocalLi Ctrl
0— 0osL1i LocalAct [—
0— OpenLoca AUtAcCt —
—CloseLoc Handct [—

g: FbkOpen DosAct |—

FhkClose

l—|Honitor

Note

To simplify the configuration, we do not use driver blocks in this example.
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7. Drag & drop the valve block "VIVL" on top of Valve_CMT.

o Vabe_CMT | Attribiste AMribUtE valse Assignment
Asugrad chart Wabvr CMT
Nams Viadve_TMT Wabve_CWT
| Comment I
Operating won |
Qptenal ]

Set as default option ]

Fusthar | Ehettingitarted
Version

Functsze idertifier

Sarrghing tiree () (000

Function m]
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8. Right Click on CMT “Valve_CMT” and insert commands and status, rename the same in the
name field according to the following table (we need four commands and three status).

Command:
Command Name Description
SetAuto Set Valve to Auto Mode
SetAutoOFF Switch Off Auto Mode
Open Open the Valve
Close Close the Valve
Status:
Status Name Description
Is Auto Is Valve in Auto mode?
Is Opened Is Valve Opened?
Is Closed Is Valve Closed?
ERd--cv]
,/ Close
Bon IsAuto

Ean 15Closed
& Is0pened
Z Qpen
,/ Settuto
& SetAutoOFF

e VL
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9. This example will show how to write the logic to set the valve to Auto mode:
— Select the Command "SetAuto", select “Properties” from the context menu.

— Select Tst row in Processing tab, click on Browse and select "ModLiOp.Value", then press
Apply and Close and enter "1".

— Select 2nd row and Click on Browse and select "AutModLi.Value", then press Apply and
Close and enter "1".

Initialization Temination I
1 ||7| ModLi. Value ;=|TF{UE

ﬂ ¥ [ModLiOp Value - [TRUE
3 |7| :=|

e J¥]
_5 |w
_6 |®
el
_& |#
_8 ¥
o ||

Cloze I Apply Browse. .. Help |

SIMATIC BATCH V9.0 Getting Started
200 Getting Started, 08/2020, A5E43020680-AA



Creating an Equipment Phase using CMT, EMT & EPHT

7.2 Creating Control Module Type in Master Data Library

10.Add the remaining commands in Processing tab according to the following table:

Command Command Logic
SetAutoOFF AutModLi.Value=0
ModLiOp.Value=0
Open OpenAut.Value=1
CloseAut.Value=0
Close OpenAut.Value=0
CloseAut.Value=1

Implement the remaining commands “SetAutoOFF”, “Open” and “Close” according to the
following Image:
SetAutoOFF:

Intialization Temination I
1 ||7| ModLi Value! :=|FA|_5E

jl v [ModLiOp Value - [FALSE
3 |k =]

_4 |7
_5 |7
_6 |7
_7 |7
_8 |7
_9 ||
_10 ||

Open:
ntiakization et -l Temmination
_1 | opensa vakee -« [TRLE ﬂ
_ 2 | [Coseret Voke = [FALSE
N L 8]
¥ ol
5 e [
Close:

ORIl Processing Tun'ru.ml

_1|P[oentut Vahuel -« [FALSE i‘
_2 |FF[Cosekut Vaue = [TRUE
N =
A e |
5 |® =l
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11.Write the logics to get the status of the valve block. This example will show how to get the
auto mode status of the valve (Is Valve in Auto Mode?).

— Select status "IsAuto”, select “Properties” from the context menu
— Select 1st row in “Condition” tab
— Click on Browse and select "AutAct.Value", then press Apply and Close and enter "1"

Cmdiim|os:umm|

;||um.v.me |. ':[|TFtuE
2] [ =l
S =] :

12.Add the remaining statuses in the “Condition” tab according to the following table:

Status Name

Status Logic

Is Opened FbkOpenOut.Value = 1
Is Closed FbkCloseOut.Value = 1
Is Opened:

Condition | 05 comment

1 ||PekOpenOut Valus [- ~||TRUE

21 | =l

= | =l &
all I+l

Is Closed:

1 ||PkCloseOut Value _~||TRUE

=
2] | =l
2 [ =l &
| [ =l

13.Click Valve_CMT and then change the Sampling time to 1000 ms:

Attribute Attribute value
Assigned chart

Mame Valve CMT
Comment

Operating icon

Optional ]

Set as default option ]

Author SEGettingstarted
Version

Function identifier

Sampling time (ms) 1000
Function ]
Function name

Basic requirement ]

Type Valve CMT

Configuration of CMT is completed.
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7.3 Creating Equipment Module Type in Master Data Library

Overview

For implementation of the Cooler equipment, we will create an Equipment Module Type (EMT)
“Cooler_EMT" in this chapter.

Prerequisite

¢ Plant view is activated.

Procedure
To create a new Equipment Module Type (EMT):
1. Open your edited BATCH Getting Started project "SBGS_MP" in "SIMATIC Manager".

2. Right-click the "SBGS_Lib" Master Data Library and select Insert New Object > Hierarchy
Folder. The "Process cell(...)" folder is created.

3. Rename the "Process cell(...)" to EMT.
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4. Right-click the "EMT" in Master Data Library and select Insert New Object >Equipment
Module (Type). The "EM" EMT is created; rename the “EM” to "Cooler EMT".

o g
File Edit Insert PLC View Options Window Help
D & | &% & BP9 %% = 5| @[] <NoFie -1
=) (=y) SBGS_MP Object name | AS Assignment | 05 Assigr
[+ AS_Pi :
05_Pij
£ SBGS_Lib
{_7] Shared Declarations
(B3} CmdStatLib
() CMT
&E
1 Cut Ctrl +X
Copy Ctrl+C
Paste Ctrl +f
Delete Del
Insert Mew Object » Hierarchy Folder
Access Protection » CFC
Print r SFC
Charts » Control Module Type
Plant Hierarchy v Equipment Module (Type) l
Process Tags » Command
Models 3 Status
Plant Types " Equipment Phase (Type)
SIMATIC BATCH 5 Additional Document
Picture
Rename F2
. ) Report
Object Properties... Alt+Return
Equipment Properties
Equipment Property

5. Open the EMT “Cooler_EMT", Rename the EMT Block to “Cooler_EMT". This name will be
visible on your OS.
To change the EMT Block name, select the block right click select Object properties; enter
“Cooler_EMT” into the name field.
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6. Set Sampling time to 1000 ms.

Attribute Attribute value Assignment
Assigned chart Cooler_EMT
Name Cooler EMT Cooler_EMT
Comment

Author SBGettingstarted

Version

Function identifier

Sampling time (ms) 1000

Type Cooler_EMT
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206

7. Toadd configured CMTs into an EMT, there is a new tab named “Templates” under catalogue
as shown below:

EC

[ Chart Edit Inset CPU Debug View Options

DE&| &R |lm= Be| & -

2% New Chart

New Text
- All blocks
@ BIT_LGC
5@ COMPARE
- @ CONVERT
5@ Channel
i@ Control
@ Dosage
o Q Drives
- @ FLIPFLOP
- @ Genrator
& @ Interlck
- @ LogicAn
5@ LogicDi
5@ MATH_FP
5@ MATH_INT
5@ MULTIPLX
5@ Math
[+ Q Monitor
@ Operate
- @ Report
5@ SHIFT
@ WRD_LGC
@ Other blocks
=gy ST Program(1)

~ ftBocks [Bicres | Sremo | Mo |
| &
[ Find intial letter £

Press F1for help.
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8. Drag & drop “Valve_CMT” from catalogue “Templates” tab on top of “Cooler_EMT":

ES)

B Chart Edit Insert CPU Debug  View Ophbions Window Help
D& e D= Ee |7 < olond| 9=
EF EET

]3] Cooler EMT

B ‘ All control module types m Sequence cantrol

= [B) Cmditatlib
= (B CMT
& Valve CMT

@[ EMT
() EPHT

Bl Models
[ Process tag types
- [ Terplates

£S5 ] CFC - [Cool_EN
Chart Edit |nset CPU Debug View Options Window Help
DE@ R D=de &< O cide| 9o X=X B
= Ml 5865 Lib {27 Cooler_EMT
® ’ All control module types - {E‘I! Seq;:m;econhnl
= CMT @6 Valve CMT
& Valve_CMT
B[l EMT
@[l Process tag types
T B
| #
) £
[~ Find indtial letter _s ‘I'l\\-ﬁ‘ﬂr"‘|
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EMT.

When CMT is moved into the EMT, a copy of the CMT Blocks is stored within the chart of the

Because thisis not desired, the CMT must be declared as a “Basic requirement”. To do this, you
set the “Basic requirement” property of the CMT.

EMT\Cooler_EMTVCWRetViv

B Cooler EMT Attribute Attribute value A
Sequence control Assigned block
B & Valve CMT Name Valve CMT
Comment
Role(s) EMT\\Cooler_EMT\CWSupViv

Operating icon

Optional |

Set as default option ]

Author SBGettingstarted
Version

Function identifier

Function ]

Function name

Basic requirement [

Type Valve CMT
Support type instance behavior

Then following prompt appears click Yes & refresh the Sheet (Press F5):

Technological I/Os (254:61167)

Flease nole that the associated blacks will be

imphcitly deleted.
Should the control module now be labeled as 4
basic requinament?
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10.Insert two “Control Module Assignment”-roles to the EMT since we need two valves for our
equipment module type:
Select “Insert New Object > Control Module Assignment” from the context menu of EMT
“Cooler_EMT".

CFC - [Cx
View OQptions Window Help
e HH O ed|Fax=9 R EED NAAC | BEM| N
=3 sn“;:'im Insert Mew Object . Control Module
ey T 1
Valve C Copy as path Control Module (Basic Requirement
Copy CirlsC Equipment Module
Delete Element Del Equipment Phase
Convert to Equipment Phase Parameter
Version Signal
?mplmg time (ms) Message
e
! Control Module Assignment

Rename the Control Module Assignment “Role” according to following table:

Role Description
CWSupVlv Cooling Water Supply Valve
CWRetVIv Cooling Water Return Valve

| View Options Window Help
Blee | & il | 9o X =58 Bl a

[=1{27] Cooler EMT Attribute
g o4 CWRetVIv Assigned control module
&2 CWSupViv Role
[@ Sequence control Comment

E- Valve_CMT
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11.Assign the Valve_CMT to the role "CWSupVIv ", "CWRetVIv ": Select Roles "CWSupVIv" and
"CWRetVIV" and Drag and drop it to "Valve_CMT".

View Options Window Help

=-{29] Cooler EMT Attribute

Sequence control Assigned control module
[+ Valve CMT Role

-—d Valve_CMT (CWRetViv) Comment

57 Valve_CMT (CWSupViv)
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12.Internal commands for controlling the SFC are not permanently coded in the program
package but instead they are implemented as part of the SFClibrary. In this way, Commands
can be modified, and new commands can be created.
In order to add the prepared commands to the Master Data Library (MDL), open SFC library
and change the view to plant view and copy the complete "CmdStatlib" folder to MDL folder.

User projects  Librares: | Sampds projects | Mukipeoiects |
Name | Stosage path -
@ Redundant 10 CEP VA0 C:\Program Fies [485NSIEMENS\STEPT\S Tibs\red_jo, 1

@ Redundant 10 CGPVE2  C:\Program Files (SN SIEMENSAS TEPTVS Tis'wed_io5i2
@ Rredundant 10 MGPVIZ  T\Program Fles (SN SIEMENS\S TEPT\S Tibs\ued_jo 0

@ SEGs_Lb D\ sl stahhrd PO T srnatip Bl stch_55_MulthLibesiy_
C:\Program Fies [SSNSIEMENS\S TEPT\S Tibs\séclb

@ 5FC Libeary C:\Prograe Fles [BENSIEMENSASTEPT\S Tibe\siclb_B0

@ SFC Ly C:\Progrerm Fies [MBENSIEMENS\STEPTVS Tibs\etclb,_B1

& SIMATIC BATCH Blocks  C:\Program Fies (+8GRSIEMENSAS TEPT\S Tiks'\batch
@EIMATICNET_CP  C\Progiam Fles [SNSIEMENS\S TEPT\S Tibs\smaticn

@ Standaed Libeary C:\Program Fies [M5NSIEMENS\S TEPT\S Tibs\s1b30 =
ﬂﬂu el r-mmmrhlmqgumq\qﬂmqum < ¥
Sedectsd
Usar propects: I
Lib iy 1
Sample peojects:. |
Mudtiprciects: | Browss..
Comcel | Heo |
|
@ File Edit lnset PLC E*ﬁ" Options  Windew  Help
DB | L Ol =  ComponentView & Mo Fiter
=@ | Plank View 13

{51 BlockssTamplates Process Object View
] Shated Declastions S
Technological list editor

Offline

Online

Large lcons
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File Edit Inset PLC View Option: ‘Window Help
D 2% L i da[o %% = =m0 [ BRI =

@ SFC Library (Plant View) -- C\Program Files (xBEWSIEMENS.. (= |a][x] | g MP (Plant View! \Program Fi

& @ SFC Linay | Obic name | 4 hssigrmert J o

] ShuedDechisiken | Shuwed Declmatons

E’ml'?'h““m (il CndStails - -
B BN Process - -
(58 ComnaSrategy ot
[ EW_Acoue
() EM_Pavanster
i EM_Selport
[ EM_State:

E

i

I

eecrEEE
i E g

[R G
ee
£3

) Proces tag typet

Press F1 to get Help. | [PLCSIMTCRIR.] ladderin

[%] File Edit lnset PLC View Options Window Help
D@ (8P|t D@ dele %)= M| 6 [whe
B [2) SBGS_MP [ 5hared Declarations [ CdStailib
ﬂ.’-‘-gﬁsﬁi
-6 05_Pi
=@
-] Shared Declasations
= [El CrodStailib
-l CMT

(- () EMT
() Process Lag lypes
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13.0pen the EMT “Cooler_EMT" from MDL, right click on the EMT block and select “Open SFC
Type” to add a Set point and a Timer.

In order to add Set point, click on View > Characteristics > Setpoints, enter the name and
other parameters according to the following table:

Name Data Type Initial Value Low Limit High limit
Duration Real 10.0 10.0 600.0
F SFC - [Cool,
SFC Edit Imset CPU Debug View Options Window Help

DE&| s @B O cid & "@% A

QG mE MmN
RS EE S

In order to add Timer in Characteristics view, click on Timers and enter the name "T_Duration"

-7

SFC  Edit Insert CPU Debug View Options Window Help

D= & B Em e § | EX | KR- Q] BB W
k| % EE £F 3 Py abl

(Characteristics to Cool_EM Contents Of: ‘Characteristics\Timers”
= Ep
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214

START

Yalves Auto Mode

Al Wahes fuka

Open Yalves

Al Vahe= 0 p=re=d

Start Tirmer

Close Valves

All WaheClmed

SetautoOFF

Set Yalves bo Auto Made
Rezet Timer

Open All the wvalves

Start Timer
wirite Elapzed tirne to Act, Val,

Switching off the Auto Made
so that Operator Can Switch .

14.Insert the Steps in SFC Type and rename the steps and transitions according to the following
Image:
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15.Now Insert the commands which have been created in CMT “Valve_CMT" into Action Table of
Steps. Example:
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216

— Step 1:“Valves Auto Mode”

To set valves into Auto mode, double click on step “Valves Auto Mode”; change to “Actions
(technological)” tab, then click on the pencil symbol of the 1st row.
Right Click on Actions > Insert Commands > CWRetVIv > "SetAuto”.

E- Pleass ingert command or language element | V0D | I
Ingeet Function

| Insest Command . <this chject> .
Insest Status " CWRetVI ]
Insert Language Element v CWupViv v
Paste Ol T

Similarly, set the 2nd valve into Auto mode: Click on pencil symbol on row number 2 >
right click on Actions > Insert Commands > CWSupVIv > “Set Auto”.
Then click Apply > Close.:

1 |[RetivSetiuton
_2 |[SopWSetaee>
Al
a0
il |
sl
2
o
ol
o]

o et 3] o] e |

| [SISISISISISISISISIS

Similarly reset the Timer:

Click on pencil symbol on row number 3 > right click on Actions > Insert Commands >
<this object> > Timer > ResetTimer, select Timer object “T_Duration” from dropdown list
> Click Apply > Close.

Properties - Valves Auta Mode -~ 88 LIEAST Programd11\Cooter_EMT [ ]

-

1l i [Due]  imrcommmction |
B Phease muart cpmemand o lanosscs demans | 'v0I0 .
n ineet Funsction .
< [revr — LT B Ohascesse
= ret Smes . CWRaihe g
- iraet Langruage fmrmare . O Mavuge
= Paite Ot I Sequence
B ot
. rrusichatch
ateSat |
[ Timasr v o ContestTave
Formia: Tuon o | WickTumar
o LoadTimar
(o ResetTwrar
o SetTaverbiode
o et Tarar
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Data type
VoID

TIMER_OBJECT

ol
T e e

Complete all the steps as shown in the following pictures

— Step 2:"Open Valves”.

Actiors dechnological) ml ﬁm] Tml

ISISISISISISISISE,

ol
o | ow Jeltl3]o] o | ] e |
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— Step 3:“Start Timer”: In this step Timer needs to be started. While timer is running, write
the actual time to EMT output (later referenced by the calling EPHT).

_2 |[<WiteBapsedTime ToActval>
2
I
sl

sl
2l
2l
o
o]l

|Characteristics to Cooler_EMT __|Contents OF: ‘Characteristics\Setponts’

sl v]I<] w

Properties - Start Timer -- SBGS_Lib ram(1)\Cooler EMT  [x]
Intizkzation | Processing | T |

nj Actions (technological) - Smr\?mer Duration REAL N Setpoint Automatic Input
Duration_Al REAL N Actusl Ve Input
Duratien_C5 DWORD  IN_OUT  Enable Cantiol Stategies
Action Data type Interdpnnection | Duistion ENOF  BOOL  IN_OUT  Enable Setpoint Operator Input
T StortTimer VoI Duration_ENOPP  BODL  IN_DUT  Enable Setpont Dperator Input Prepace
— Duirsticn_OP REAL  IN_OUT Setpoit Operator Inat
B 47 StartTimer Durstion OPF  REAL  IN_OUT Setpoint Operstor Input Prepare
= TIMED REAL «t— || Duation_aD REAL OUT  Actual Viskse Output
B TimerNome | TIMER_OBJECT | T_Duration | Duiation 0 REAL  OUT  Active Seipainl

Duration_OP REAL  OUT  Vabd Selpoint Prepare
Dustion ERR  BODL  OUT  Setpoint Inpul Exrce

e e
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Action Data type Interconnection |
B StartTumer VOID
B StartTimer
5 TIMED REAL Duration_Q
E- TimerMame | TIMER_QRJECT | T_Duration =

Formula:
<Star (Timer > = StartTimer (Duration_0Q, T_Duration);

| o | _m |
|
WriteElapsedTimeToActual
1 Actions {technological) - Please insert command or Language element »
Action I Intercannection |
Please sert ¢ omiman= == bamm s sdsme s | ]
*
Insent Seatus » CWRetN » »
Inzert Language Element » CWSuphiv ¥ »
Paite sV *
T T
Delete action o DissutpointOpBoctp
7 DisSetpointOgP
+ DisSetpointOperation
W EnSetpointOpEncl)
Formua: W EnSetpeintOpBooll
+  EnSetpointOpEootPd
«<Please insert command of language clements )
o EnSetpointOpPrepared
'  EnSetpointOperation
| o | _w
B Actions (technalogical) - SethctualValueNum ®
Action Data type Interconnection I
BRsetactualValuetium)
B 47 SetActualValueMum
B Setpointhlame SETPQINT =
& Value INT
Formula:
<Setactusivaluehium> = Setactualvaluetiom(?, ?)
Clase [ Apoly I GoTo Help
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B Actions (technological) - SethctualValueMum b4
Action Data type Interconnection l
&l 'riteElapsedTimeToActivate
B SetActusValueNum
S SetpointName SETPOINT |
& Value INT
Formula:
<Setactuslvalueiium> = Setactualvaluetium(?, 2}
Clase I Apply Help
B Actions {technelogical) - WriteElapsedTimeToActivates *
Action Data type Interconnection |
B WriteElapsedTimeToActs...
-4 SetActualValueMum
El SetpointMame SETPOINT |
E- Value LINT
© Ingert Function % ABS
Insert Command +- ADD
: 4. AND
nsert Status 7 DN
Insert Language Element EQ
Paste Ctrl=V GE
GT
Insest Input LE
Formua: Delete input LT
<WriteBlapsedTmeToActvatee > = SEACAVAENGHT, 7 L
W NAND
¥ MNE
= NEG
MOR
I—I = NOT
e ooy | =31 OR
y_soRt -
= S s
1 XOR
Note

SUB Function has to be inserted in Value field.

SIMATIC BATCH V9.0 Getting Started
Getting Started, 08/2020, A5E43020680-AA



Creating an Equipment Phase using CMT, EMT & EPHT

7.3 Creating Equipment Module Type in Master Data Library

B Actions (technological) - WriteElapsedTimeTolctivates x
Action Data type Interconnection |
= WriteElapsedTimeToActivates
E- " SetActualValueNum
- SetpointName SETPOINT |
E- Value INT
E- - SUB
B IM1 INT
B- IN2 INT
Formula:

<WriteElapsedTimeToActivatee > = SatActualvaiuehum(?, (7 - ?));

e s | e |

SFC  Edit Insert CPU Debug View Options Window Hep
DE& e Om e § 4% <24 Ga aEmwe |
[ [ e |

J1/0s to Cocker_EMT [Contents OF ‘Interface IN_OUT'
78 CWRetvi_AcSafeOrivsk -
7B CWReth_acsafetiothsk -
7B CWRetviv_icAcquireld - % Coneal

B0 IN_ouT F

E- WriteElapsedTimeToActval | VOID
B/ SetActualValueNum

= SetpointMlsme SETPOINT | Duration £
B Value REAL
E-— 5UB
B N1 REAL N ]
B- IN2 REAL
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B SPC Edie Inset CPU Debug View Options Window Help
DEBIIxhnllﬁ&lﬂliliI'IHIIO-"G‘.-LZ\'@QIBEEJIE‘?|
W-?leﬂhaﬂ]

1105 bo Coscler_EMT [Canbents OF: Tnberface\OUT
5 B tterface . .Em_w
ER = 31 Vald
i . = o
-;w L o)
7 QB Feel Ty
Stnuct 1=
R QPORCEMAN St i%E
;?m s
; Stuct
A AL
A READY_TC ::l
B COMPLETING
In ERRce aClSnendTn

Data
5 WriteElapsedTimeTadctal | VOID
B SetActualValueNum

B Value REAL
B-= SUB
B- N1 REAL T_Duratson_TIMED
BN REAL hl

Action Data type Interconnection |
= WiteElapsedTimeToActal | VOID
E- " SetActualValueMum
El- SetpointMame SETPOINT | Duration -]
= Value REAL
== SUE
B 1M REAL T_Duration_TIMED
B IN2 REAL T_Dusation_PTIME
Formula:
<WriteElapsed TmeTodictval > = SetActualValseiumi(Duration, (T_Duration_TIMED -
|T_Durazen PTIME));
|

— Step 4: “Close Valves”: In this step Close both valves:

A fechrclogica

1| [<Retvhiose>
_2 | [SsnCiose>
2
el
il |
£l
|
el
N |
|
Apply I:Ilji]:] Prek... I Gota Help I

Ll

KISIS SIS SIS IS IS

I
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— Step 5: “SetAutoOFF”: In this step, deactivate the Auto mode so that operator can switch
the valves to Manual mode and operate manually.

Properties - SetAutoQOFF -- SBGS_Lib\ST Program{1)\Cocler EMT .
) Tl Iniskizsiion | Frocessing | Temrinaton |
1| [CwWR et SetducFF> =l ﬂ
2 | [<OWSugviv SerdutoDFF> P
2l e
| 4
S 2
of 7
2 /|
o | 7
s 4
o] -
(o 1o |elt]3]2] en | |_wo |

16.Now insert the status conditions, which have been created in CMT, into the “Condition
(Technological)” tab of the transitions.
Example: Transition “All Valves Auto”:
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Condition 1: Check if both valves are in Auto mode:

Click on “Condition (Technological)” tab then click on spectacle symbol. Right click on
“Please insert status of function”, then “Insert Function > "& AND".

Rename the Condition name as “IsAuto”

Right Click on IN1 > “Insert Status” > CWRetVIv > IsAuto,
Right Click on IN2 > “Insert Status” > CWSupVIv > IsAuto

Apply and Close
Enter “1”in condition, Apply and Close.

i Condition (technological)

Condition Dat..

Interconnection

|E Please insert status ar functinn | RO [

Insert Function
Insert Command
Insert Status

Insert Language Element

Paste

Chrl+V

Formula:

o®

s

=

ABS
ADD

DIV
EQ
GE
GT
LE

LT
MUL
MAND
MNE
MNEG
NOR
NOT
OR
SQRT
SUB
XOR

SIMATIC BATCH V9.0 Getting Started
Getting Started, 08/2020, A5E43020680-AA



Creating an Equipment Phase using CMT, EMT & EPHT

7.3 Creating Equipment Module Type in Master Data Library

17 Condition (technological) - My cendition ®
Condition Dat... Interconnection
El+ My condition | BOOL
=- & AND
Bl IN1 BOOL
Bl IN2 BOOL
Formula:
<My condition> = (& }
[ cose | apply | GoTo Help

17 Coendition (technological) - My condition K
Condition Dat... Interconnection
El- 15 Auto| BOOL
E-& AND
El- IN1 BOOL
B IN2 BOOL
Formula:
<My condition> = (&)

| Close I Apply GoTo Help
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1 Condition (technological) - IS Auto X
Condition | Dat... Interconnection |
= 1S Auto BOOL
E- & AND
B INT RO
B N2 Insert Function »
Insert Command )
Insert Status > <this object> > |
Insert Language Element | CWRetViv 3 sl IsAuto
ee. Is Closed
Paste Ctrl=V it e "5 iOpened
Insert Input b
Delete input
Formula:
<15 Auto> = (&) i‘
Close | Apply Help
17 Condition (technological) - IS Auto X
Condition Dat... Interconnection
B~ 1S Auto BOOL
E-& AND
Bl IN1 BOOL
i Egs CWRetViv.ls Auto
B IN2 BOOL
Formula:
<IS Auto> = (CWRetviv.Is Auto() & )
| Close I Apply 0T Help
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1| Condition (technolegical) - IS Auto X
Condition Dat... Interconnection |
= 15 Auto BOOL
E- & AND
B- IN1 BOOL
= 66 CWRetVivs Auto
B- IN2 RO
Insert Function > |
Insert Command )
Insert Status > <this object> ’
Insert Language Element » CWRetViv H |
Paste Ctrl+V ] PVl 85 Ik Closed
Formula: Insert Input » —— ¢ |5 Opened
[<IS Auto> = (CW Delete input E Help

[[dose | ooy | Hebp

i |
57 Condition (technological) - IS Auto o
Condition Dat... Interconnection
Bl 15 Auto BOOL
E- & AND

B~ IN1 BCOL
" E-88, CWRetVivs Auto

B- IN2 BOOL
oo CWSupVivls Auto

Formula:

<IS Auto> = (CWRetvViv.Is Auto() & CWSupWiv.Is Auto())

|dW=|Aw|r

o To Help

G
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tion

I

Comespanding row inthe "Condiion™ tab:

S = e I

Complete rest of the conditions as shown in the figures below.

— Condition: 2: “All Valves Open”

Condition
E- All Valves Opened
E-& AND
ERLT
| El o CWRetVIvisOpened
El- IN2
oo CWSupVivisOpened
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— Condition 3: “Timer Expired”

Condition | Dat... | Interecanetion
= Insart siali Insest Function F [ —
Insest Command L} 0
Insest Statues " <this object> " Charactesistic "
Insest Language Element L OBtV * ControlStrategy L}
Paste Cubev | CWSuphi L Help L)
Sequendce "
Setpoint E
SernaticBatch "
StatelsEn .
Formua: SateliStane »
| Timer + e _IsTimerExpired ]
‘ Valst » | | sTermerRunmng

Condition Data type Interconnection |
- IsTumerExpired BOOL
E e IsTamerExpi
B TimerName | TIMER_OBJECT | T_Duration |
Formuls:
<IsTmerfxpired > = EsTimerExpred(T_Duration)
Fo A (L
L = |
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— Condition 4: “All Valves Closed”

Condition
- All Vabves Closed
B & AND
E- N1
El oo CWRetVIv.IsClosed
E- M2
E g CWSupVivieClosed

Interconnection

g 8 &F

Formuls:
<Al Valves Cosed > = (CWRetviv.IsClosed() & CWSuphiv. [sClosed ()

(o= ] v | o1 reb
ﬁ

Open properties SFC type and select AS operating parameter tab.
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General MWIEPWIWIVMI

— Defaults

Step control mode: Operating mode:

I - [auTO =

[V Command output SFC startup after CPU restat ————
™ Cyclic operation @ Intialize SFC

— Start options

[~ Autostart

[~ Use default operating parameters when SEC chart starts

OK Cancel Help

In SFC Type Properties, in “AS Operating Parameters” tab set Operating Mode to Auto, in
Options tab set WinCC block icon to value 2:
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General | AS Operating Parameters  Options | Version |

—SIMATIC BATCH
Category

Derived from
inteface:

—~WinCC

~SIMATIC IT
™ MES-velevant

— Control strategy selection

7.4 Creating Equipment Phase Type in Master Data Library

Overview

EPHT is responsible for acquiring and controlling of the generic equipment modules used by this
recipe phase and for transfer of the parameters from SIMATIC BATCH to EMT and vice versa.

For more information on "generic equipment modules" refer: Task definition and
implementation concept for "Cooling" (Page 193)

Prerequisite

¢ Plant view is activated
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Procedure
To create a new Equipment Phase Type (EPHT)
1. Open your edited BATCH Getting Started project "SBGS_MP" in "SIMATIC Manager".

2. Right-click the "SBGS_Lib" Master Data Library and select Insert New Object > Hierarchy
Folder. The "Process cell(...)" folder is created.

3. Rename the "Process cell(...)" folder to “EPHT".

4. Right-click the "EPHT" in Master Data Library and select Insert New Object > Equipment
Phase (Type). The EPHT is created, rename the default name EPH to "Cooling_EPHT".

5. Open the Cooling _EPHT; Rename the EPHT Block to “Cooling_EPHT". This name will be visible
later on your OS. To change the EPHT Block name, double click on the block header; enter
“Cooling_EPHT” into the name field. To change the SFC type name, select “Open SFC Type”
from context menu of the “Cooling_EPHT” block; in “SFC" menu, select “Properties” and you
can find “Cooling_EPHT” in the name field.

6. Change the Sampling time to 1000 ms.
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7. From the “Template” tab of the catalogue, drag & drop the EMT "Cooler_ EMT" to
"Cooling_EPHT":

£ CFC - [Cooling_EPHT
Chart Edit Inset CPU Debug View Options Window Help
DE&| e =< | o | x=9X BDMNdaq

= A $86G5_Lib - _
gt Al control module types == Cooling_EPHT erlbute
(B CmdStatlib Assigned chart
(B CMT Name
=B EMT Caomment
(3] Cooler EMT Author

& (B EPHT Version
[l Models Function identifier
Sampling time (ms)

- (Bl Process tag types
o] ’ﬂ Templates Type

£l CFC - [Cooling_EPH

Chart Edit Insest CPU Debug View Options Window Help
D& the||p=ge| - D cid| 9o 2= X|EE

[= af 665.Lib :
@ @ All control madule types ==
& (Bl CrndStatlib
& B CMT
= (i) EMT
(58 Cooler_EMT
- 'i] EPHT
@ (Bl Process tag types

Cooler_EMT
[ Sequence contral

e | Bicaas S Templates Iiubr.’nﬁ
|

™ Find irdtial letter

|22

A/l

Press F1for help
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8. Insert Equipment Module Assignment: Right click on Cooling_EPHT, from context menu
select “Insert New Object > Equipment Module Assignment”:

CFC - [Cooling_EPHT -- SBGS_Lib\EPHT]

ip
Sex=y X EE)Jaq "MW
=11 Cooling_EPHT] [atteibute TAttribute value
CooleI_Ehl Insert New Object 3 Control Module —
m Sequence Copy as path Contral Module (Basic Requirement) [
Copy Ctrl+C Equipment Module _
Delete Element Del Equipment Phase —
Convert to Equipment Module Parameter —
Sampling time (ms) Signal
Type Message L
| Control Module Assignment

I [ Equipment Module Assignment

9. Renamethe Equipment Module Assignment “Role” to "Cooler"and assign the role by drag and
drop of "Cooler_ EMT" onto the role "Cooler", or alternatively select role “Cooler” and from
dropdown list of Attribute “Assigned equipment module” select Attribute value “Cooler EMT":

CFC - [Cooling_EPHT -- SBGS_Lib\EPHT]

v Help
| S e x=% | EE)daqs BBE0 K
o8| Conling_EPHT)| Attribute Attribute value
: Cooler_EMT Basigned chart
¥l Cooler_EMT (Cooler) Narme Coaling_EPHT
B sequence cantal e
Bugthior
Version
Function identifier
Sampling time (rz) 1000
Type Coaoling_EPHT

10.0pen the SFC type "Cooling_EPHT"

11.Create a set point “Duration” and set the values according to the following table.

Set point Initial value Low limit High limit Data type
Duration 10.0 10.0 600.0 Real
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12.Design the EPHT according to the following image: EPHT is used to control EMT, transfer the
SP to the EMT and to receive the actual value from the EMT.

START

b

Acquire EM

13

4
5

EM

‘Write SP

Wak urtld Cocler has Completed

B Bk

R EED
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13.To control EMs or perform actions on EMs, suitable commands need to be passed and actual
values and set points need to be exchanged between EPHT and EMT

— Acquire EM
To add an action to the step “"Acquire EM”, open this step, switch to the “"Actions
(technological)” tab click on the pencil symbol
From the context menu select “Insert Command > Cooler > EM_Acquire > EMAQAcquire”
and select Type "Now" from drop down list:

Actions (technological) -

Action [Dat.]  interconnection |
iemmand of language element Lsnun
raert Function

Inzert Carmmand «this abject> »

Raert Status EMAQACquire

Cooler 3 EM_Acquire

v w|w| =

s
Insest Langusge Element EM_Parameter » ¥ EMAQAcquireld
= - BN . «  EMAQAcquirel
Faste ChrleY M _etpoint + EMRelease
EM_State P SetEMAQAcquineld
o SeEMAGPority
o SeEMAQWaRTmMax
] Actions (technological) - Cooler EMAQAcquire -
Action [Dm... Interconnection |
B Cooler EMAQACquire VOID
B Ceoler EMAGAquire |
=- Type IB'!'TE Mow -]
Formula:
<Cooler EMAQACquIne > = Cocler EMAQ Acquine (Now)
st | ey | meo |

Complete the remaining steps according to the figures below:
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Yy ”
Set EM Auto”.
= Plesse ingert command oo element | YOID
bvsert Funciion L3 |
| iement Commund v «this chjects v |
Ietert Stutus » [ cootr v EM_Aequire v
It Language Element L3 EM_Farameter »
Puste Ctrie¥ EM_Setpcint L
EM_Stste v | & FResetEMAute
b & Sesfhlikcnt
& SefMauto
o | SeREMCcenplete
& SetiMHold
Formuls: & SetEMReset
< SetfMRestart
#  SelMBesume
o | SetEMAStact
o SegEMStartS
2 | SeafMBtep
—_— . . '

B SetEMAute
- CoolerSetEMAuta
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— "Write SP": In this set point step we need to perform multiple actions. The following
actions are performed.

Action Dat... Interconnection
= Please inzent command of lang "
i Insert Function 3
Insert Command r <this object> .
Ingert Status. ] Cooler 4 EM_Acquire »
Insert Language Element L3 I EM_Parameter L3
Paste l: :ﬁubleiwcr‘:: || EM_Setpaint ,
nableEMSPChec|
EM_State L]
# | EnableEMSPCh Run
& | SetEMCSAsSP

Action
= Cooler EnableEMSPCheck
= & Cooler.EnableEMSPCheck

Action I Di‘l_l Interconnection |
- Please insert command pel Tuirun |

Insert Function »

Insert Command 4 <this object> v

Insert Status G | Cooler ] EM_Acquire »

Insert Language Element » | I EM_Parameter *

Faste ' DisableEMSPCheck EM_Setpoint ®
o EnableEMSPCheck EM_State ¥
[« EnableEMSPCheckinRun |
2 | CarERACCALLD
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Action ll:lit_ Interconnection |
E- Cooler EnableEMSPCheckinRun | voID
B Cooler.EnableEMSPCheckinRun |

Action | o

=] ﬂmmw

Ingert Function

| Insent Command " <this chject» v |

Insert Status Conler ] EM_Acquire .
Insert Language Element —'I—I EM_Parameter 0

DisableEMSPCheck EM_Setpoint "

Paste

SRR R R A B R R

i
|

Formuls:
_l IMMP = Coolér. SeEMEFReal(Codler Duration, )
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Action Data type| Interconnection |
5 Caoles SetEMSPReal NOID
E- 7 Cooler.SetEMSPReal
& Setpownt SETPOINT | CoolerDuration E|
B Value REAL  [Duratien. |

Formuda:
<Cocler SetEMSPReal> = Cooler, SetEMEPReal {Cocler Duration, Duraton_Q)

(oo | s | _eT | me |
ﬁ

_ 1 |[Cocter EnabieEMSPCheck>

__2 | [Cocker EnableEMSPCheckinFuns
_3 | [Cocker StEMSPFaal>

W |
S
|
2l
1|
N |
2o

o J w1 el #]3]2]_c | ] e

Intiakization | Processing | Temination |

05

ISsIs SIS SIS EIS S

&
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— "Start EM"
= Please insert command of langusge element | VOID |
Imsert Function v
| Insert Command » <this ehject> v
Imsert Status * Cooler "
Irent Langusge Element * I
Paste Ctrl=¥
EM_Szate ¥ | o ResetEMAte
h o SetEMAbort
#  SetEMAuto
o  SeEMComplete
o  SetEMHold
=L o SetEMReset
o  SetEMRettart
o SetEMResurme
| I T

Action
= Cooler SetEMStart
B Cooler.SetEMStant

Formula:
<Cocler SetEMStart> = Cooler.SetEMStart()

Close I Apply
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— "Wait": In order to get the elapsed time: Drag and drop “Cooler” from “Block contacts” on
top of Value field, then the “Select Connection” window appears; select
“Cooler_Duration_AO" and press OK.
Rename the action with a suitable name denoting the operation you want to perform. For
example ReadElapsedTimeFromCooler.
IS s S e 8 TR DG RS
k| % OHE DT e ‘

X Hawe Daratppe | 10 | Commant -
" |} Cocle AF_Sisie EVIE N Acgueetse
Cocler_AF_FoacFoe EWIE 1N Prorvsns rocuest hyen
N e D R Gy
- - H
B ResdilapaadTraFromCocie | WD Coler_POSIND INT 1] Pﬂuw s
B Sethatualvaluchium MESN m : Infoagtion et ;ﬂ# b cpmaer
B ETPOINT | Duraban = o o o | e e
- Vhue FEAL «— Coched_Dnanbiny ERR EO0L N Setood Ingut B -
<] - ¥

Action Data type Interconnection |
= RendElspiedTimeFromCaaler | WOID
B SetdctualalueMum
2 Satpointhlarme SETPOINT | Durstion =
B Value REAL Cooler_Duration_A0

Formida:
<ReadElapsedTimerromCookr > = SetActualtabuetum{ Dur stion, Cocker_Duration_a0);
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— "“Reset EM”
Action [Dat-]  interconnection |
= irsert command or element | VOID |
lnzert Function rJ
| insert Command v <thsobjects k|
Ingart Status . Cocler * EMLAcquire .
Insert Langusge Element . EM_Paraireter 3
Paste Chale¥ EM_Setpaint "
[ Bt ] £ |Geseifhidedo
& SeEMAbort
o SetEMAuto
& SeEMComplete
o SetEMHold
Formi:
T | SetEMRestant
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— “Release EM”

0| Actions (techaologicall =
Action [Blt_l Interconmes tion I
= Please ingert command of lansisas. Er=r T
Fun: e T
Ireert Command 4 «this object>
Iresert Status v Cooler 3 EM_Acquire a o EMAQAequire
It Language Element . EM_Parameeter v | o  EMADAcquingdd
¥ EMAQAcquirel
Paste Ctrl+ EM_Setpoint J'y) ik
EM_State * | 2 SeEMADAcquedd
o SeEMACPRosty
@ SetEMACWaATmMax
u 1 Actions (technelogical) - Cooler_EMRelease X
Action Dat... Interconnection |
E- Cocler_EMRelease
= & CoolerEMRelease
Formula:
<Cocler_EMRelease> = Cooler.EMRelease();
e | seev | GoTo |  me |

Now we have completed the steps, status or condition needs to be configured as follows:
Example: Check whether EM is acquired > transition “IsEMAcquired”:
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— Open transition, switch to “Condition (technological)” tab, click on spectacle symbol,
from context menu select “Insert Status > Cooler > EM_Acquire > ISEMAQOwner”:

Condition || Interconnection |
[=] MMMWV&MM | ~ |
Insest Function "
Insest Command L |
[ insest Status v <this object> v |
" Insest Language Element v Cooler v M Acquie " BEMAGAVailble
Paste Chila ¥ )| EM_Setpoint . m:mﬁg&m

FrE[FFEES
%

Condition Dat... Interconnection |
= EMBcquired BOOL
E e CoalersEMACOwWner

<TsEArouined > = Cooler, TsEMAQDwner ()
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- "ISEMAuto”
- Phease insert status re fanctinn | ROGL |
Iresert Functicn .
Imsert Command 3
Imzert Status * <this object> [
Irusert Language Elernent s Cooler B EM_Acquire "
Paste Corley | N | EM.Setpoint  +
i IsEMABorted EM_Seate v
& IsEMAborting
e EEMAUtomatic J
o= EMBusy
o BEMCompleted
Foemaia: = WEMCompleting
-  IsEMDisstart
i | ISEMEmar

Condition
E- JsEMAutomatic
B o CoolersEMAutomatic

BlF

Formuls:
< Cocker [sEMAuitomatic > = Cooler, IsEMil tamatic ()

|
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248

" "
- “IsEMRun
B PHSE jah ain ca o fmsmombiom e LD .
Insest Funcison L |
Inceri Command »
| Insert Seatun K <this shject> -]
Insert Language Element v Cooler x| EM_ikcquire .
Paste Crrke ¥ M _Setpoint .
EM_State ik | sEMAborted
- skl i
e IsEMAsSomatic
& IsEMBusy
= IBEMCompleted
Fermula: e IBEMCompleting
b IsEMDisstart
e IsEMEror
w  IBEMErorCompleting
- IsEMHed
- IsEMHeld Error
| BEMHolding
T L om | oo ] & IEMidie
all | EMManual
s BEMPositionductey
i BEMResu Eror
- BEMResuming
&
L= I e

Candition Dat... Inferecnned tion |
= IEMRun BOOL
o ConlersEMRun
Foamada:
< ISEMRLN > = Copler EEMAU()
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— "IsEMCompleted”

Properties - 9 -- SBGS_Lib\ST Program(1)\Cooling_EPHT [=]
Germad Condton bochnokogesl) | Cendtion | 05 Comment |

o e

Coempapandeng rw in the Condon™ e

Condition | Dar | Interconnection |
= et stutas o function | BOOL |
Inert Fundticn .
Insert Command L | .
Insert Status . <iths ohject "
Insart Language Elenent . Cocler * EM it o

Paste Oty | EM Setpoint  ®

_ome | o |e|t]4]) | ol e

o | o= v

Condition Drat... Interconnection
B BEMCompleted BOOL
= oo CoolerBEMCampleted
Frmula:
<ISEMComplsted> = Cooler, [SEMComplated()
| L
=l
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“IsEMIdle”
Properties - 9 -- SBGS_Lib\S7 Program(1)\Cooling_EPHT [=]
General Condtion fechnological) | Cendtion | 05 Comment |
N eof =l

Condition IDal..I Interconnection I
=~ Please insert status or funch

Imsert Function

| Insert Status
Insert Language Element

<this object> [
I Cooler [ EM_Acquire *

Paste CrieN | I EM_Setpoint ]
o  IsEMAbeorted EM_State .l
IsEMAborting
IsEMAutomatic
IsEMBusy
IsEMCompleted
IsEMCampleting
IsEMDisstart
IsEMErrer
IsEMErrorCompleting
IsEMHeld
IsEMHeld_Error
IsEMHelding
IsEMidie
IsEMManual
IsEMPositionfctiv

1rERARaris Ereme

¥
Insert Command »
3
»

o | el 2]3]5]

T EEEEEEEEEEREREE

B JsEMidie BOOL
= pg- CoolerlsEMidle

<Cocker [sEMIde > = Cooler IsEMide()

e | e | e |
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— "IsEMReleased”: In this Status we need to check whether “Cooling_EPHT" is not owner of
this EM anymore:

Condition Dat... Interconnection |
El- Please insert status or function | BOOL
Insert Function » | X1 | ABS
Insert Command »| + |ADD
Insert Status 3 SRt
s | DIV
Insert Language Element Ml = |EQ
Paste Ctl-v | 2= |GE
» GT
=¢ |LE
< LT
* | MUL
8 MAND
Formula: <> NE
- | NEG
b | NOR
31 OR
Condition | Dat_ Interconnection |
B~ EM Released | BOOL
= |- NOT
B IN RO
Insest Function »
Insest Command »
[ insen Status f <this object> »
Insert Language Element ® | Cooler » | EM_Acquire * | o  BEMAQAvailable
Baste | i = EM_Setpoint r : WH”“'.E[;:
Insest Input » EM_State : e BEMAONetAvailable
Dielete input s BEMAQOwner
Foms - e
Condition Dat... Interconnection |
B Is EM Released BOOL
Bk NOT
E- IN BOOL
e CoolerJsEMAGDwner
Formula:
<1s EM Rieleased> = (MOT Coler. [SEMAQOWner ()
gose | A gta | Heo |
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14.For usage of the “Cooling_EPHT” within SIMATIC BATCH recipes, a separate Interface SFC type
can be created in the MDL, just providing the characteristics (control strategies, set points
etc.), but no sequence logic. This SFC with type “EPH (interface)” calls the EPH with type “EPH
(derived)”, providing the sequence logic.
To do so, create a new SFC Type (EPH) in the chart folder (Component view) of the MDL and
rename it to “Cooling” (this name will be listed in the SIMATIC BATCH recipe). Under
properties of SFC type (EPH) options tab, set Category to “EPH (interface)”, for “Create block
icon” select value 2:
From "AS Operating Parameters" tab set "Operating mode" to "Auto".

General | AS Operating Parameters  Options | Version |

- SIMATIC BATCH

Category [EEICEE=NNN ~| I Aow operatorinstructions

Derived from

- SIMATIC IT -

™ MES+elevant

—Control strategy selection

SIMATIC BATCH V9.0 Getting Started
252 Getting Started, 08/2020, A5E43020680-AA



Creating an Equipment Phase using CMT, EMT & EPHT
7.4 Creating Equipment Phase Type in Master Data Library

15.1n SFC type “Cooling”, create a new Set point “Duration” with Data type as real, Initial value
and Low limit = 10 and High limit = 600.

16.0pen the Properties of your previously created EPHT "Cooling_EPHT" in the MDL
In the “AS Operating Parameters” tab, set Operating mode to "AUTO".
In the “Options” tab set Category to “EPH (derived)” and in “Derived from interface” select
“Cooling”; for “WinCC Create block icon” enter value ‘2’ in order to create a block icon in OS.

—SIMATIC BATCH
Category |EPH (derived) | ™ Allow operator instructions

~SIMATICIT
[~ MEStelevant

r—Control strategy selection

Note

In real projects, sequences for Abort, Hold and Stop are to be implemented normally, e.g. Abort/
Hold/Stop will NOT be propagated automatically from EPHT to EMT, so EMT doesn't care about
any Abort/Hold/Stop command to the calling recipe phase. Programming can be quite extensive!
Same is not shown in this example.

SIMATIC BATCH V9.0 Getting Started
Getting Started, 08/2020, A5E43020680-AA 253



Creating an Equipment Phase using CMT, EMT & EPHT

7.5 Instantiating the CMT, EMT & EPHT in the Project

7.5 Instantiating the CMT, EMT & EPHT in the Project

Overview

After creation of the required CMT, EMT and EPHT, these need to be instantiated in the Hierarchy
folder of the Multiproject. In this section we will learn how to instantiate and configure these
objects for control from SIMATIC BATCH.

Prerequisite

Plant view is activated

To instantiate the CMT/EMT/EPHT, just copy & paste the object or drag & drop from Master Data
Library into Hierarchy folder of unit and rename the instances.

To Instantiate follow these steps:

Procedure
1.
2.
3.
4.
5.
6.

254

In the Plant View open your edited BATCH Getting Started project "SBGS_MP" in "SIMATIC
Manager".

Expand the Process Cell Kitchen which is in the AS_Prj.

Right-click on "Pot_1"; select “Insert New Object > Hierarchy Folder” from context menu and
rename the same as "Cooling". In the folder Properties, select “Equipment phase” in the
“ISA-88 Type Definition” tab. Repeat this step for Pot_2 and Pot_3.

Copy two instances of “Valve_CMT" from Master Data Library into the Cooling Hierarchy
folder of Pot_1, Pot_2 and Pot_3 and rename the same as "Potx_CW_Supply" &
"Potx_CW_Return” (replace x with pot number).

Now copy “Cooler EMT” from Master Data Library into the Cooling Hierarchy folder of Pot_1,
Pot_2 and Pot_3 and rename the same to "Pot1_Cooler", "Pot2_Cooler" and "Pot3_Cooler".

Finally copy “Cooling_EPHT” from Master Data Library into the Cooling Hierarchy folder of

Pot_1, Pot_2 and Pot_3 and rename the same to “Pot1_Cooling”, “Pot2_Cooling” and
“Pot3_Cooling".
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7. Export the plant hierarchy from AS to OS so that required tags/pictures/faceplates are
updated, to do the same
Right Click on Multiproject “SBGS_MP" > Plant Hierarchy > Update in the Multiproject, refer
following image:

o
%y File Edit Inset PLC View Options Window Help
D8 & R |dallo %2 = =M |[xome -7 ue BB Mm
=& T L Purinsttemgge | UNCpath | Painon Computer | Compute
A5_F Cut CirleX
#-2p 05_F Copy Ctrl+C
& S863 Paste Ctrl-V
[ Delete Del .
- Multiproject LJ
PLC >
.PCS 7 License Information...
Shared Declarations »
" Plant Hierarchy »|  Settings..
Process Tags x ' Check Consistency
| Models v Open Check Log
SIMATIC BATCH k .Ctuufl.lpdm Block leons...
-Renlme F2 Open Block lcens Leg
Object Properties.. AltsRetum | | Cancel Assignment...
Create/update diagnostic screens Ctri+Alt+D
Display Diagnostic Screens Log
Advanced Diagnostics Settings... Ctrl= Alt=W
Configured Objects
[ .Llpdattimht Multiprojest...
Clear Shortcut e

" Meige the PH of all projects in the multiproject

(& Expoit the PH of one project in other projects
Select the project to be used as a template:

0S_Pij
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Select the projects into which the PH is to be exported:

V|0S_Prj

8. Open the EM from Project hierarchy folder
In our example open "Pot1_Cooler" and assign control modules for both valves of Pot_1;
refresh the window by pressing F5 to see the connections:

=58 Potl_Cooler Attribute | Attribute value At
5 CWRetvly Assigned cortrol module -
£ CWSuphie Rale -
[} Sequence contral Carmrment Pat1_CW_Supphy I
Pt _CW_Returm —
Pat2_CW_Supphy B
Pt _CW_Returm
Pt _CW Supphy ¥
{27 Potl_Cooler Attribute Attribute value Assl
g Pot1_CW_Retum (CWRethh) Assigned chart =
—2 Pot1_CW _Supply (CWSupWh) Marne Potl_Cooler Pot
D Sequence control Comment
Riole(s) Kitehen'\Stowve_1'\Pot_1\Coolingi\Pet]_Conoling\Cooler
Author SBEGettingstarted
Wersion
Function identifier [
Samipling time (ms) 1000
Type Cooler EMT
Support type instance behavior ]

256
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9. To have the Batch information to CMs, we need to wire the following connections. Set
following pins to visible in both EM and CMs (Valve block)* and connect the pins according
to the following table; repeat the steps for all CMs and all EMs.

EMT CMT(VALVE)
QOCCUPIED Occupied
QBA_ID BatchID
QBA_NA BatchNam
QSTEP_NO StepNo
QBA_EN BatchEN
T Function identifier
T Coote AT — Lacation identifier |
= Sampling time (rms) | 1o0d
1 . Elasic requirement |D_
Type |VaheC
g - — - Sulpportw instance behavicr =
= LOCKSTOR ABORTING : —
0—{ LOCKERRD ABORTED) ERLES 17T $5-17
1—{es STCERING o
: = HonTilyn
T—{5CT STORFED| L —{ManSafep
0—{SCT_TAC OF_ERR— s —
z—{ INSTROUT LI_ERR|— : 3 p;.;;t
s—{everexee EXEC_ERR|— 1 T
e £s5G 1| Protect
=—{ ENACQUIR T_OPRQG|— -
2 0= CrrlChns
~{Duracicn 5_ERRG— ¥ BatehER
o=l Duzaticn QOCCURIE ¥ Ba:t.'.hID
1—{T Durasi A_ID) . ag;,;‘l-"{
=T _Duzati GEA_HA ¥ S'gpti_nu
1—{T_Daracd GSTEP_ KO ¥ D;m“d
0—{T_Duraci U3A_EN ={FaulcExc
=1 —icsF
Note

This could also be done in the MDL and synchronized to the complete Multiproject (see PCS

7 Compendium Part C for details).

10.Repeat the steps number 8 and 9 for Pot_2 and Pot_3
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11.Instantiate (Copy) Interface SFC-type from Library Chart folder to Project chart folder.

2 SIMATIC Manager - [SBGS_MP (Component View) -- DAUser\Anil\POT\Latest\25-Feb-2020\Completed\SBGS_MP\SBGS_MP]
&) File Edit Insett PLC Yiew Options Window Help
D374 e dallo %)% &M 6 |[<tortes =% L@ mEMm
B =) SBGS_MP Object name Warsion | PH Arsi | Type | Awthor | Lant modiied | Commant
= 8 &3 P # EMFiekate 00001 CrdSteLbVEM_Acouire  Command SBGeting.. 06/13/2019 035053 PM
8 - ﬁ o — # EMADAcqurel 00001 CrdStolbEM_Acque  Command SBGeitng.. (8132019035053 PM
S 3 57 Pt ff?:mﬂaﬂnm@d :ﬁ xumu fequie  Comenand SBGeting.. 06/13/2019 035053 PM
0 Souces [ 1WLEVEM_Acqure  Command SBGetting..  06/13/2019 035053 PM
& Bhocks [FDrive 00001 Templstes\Motons Procass bagtype AP_LbG0  CROA20191258 30 PM  Cormnarler and MatSpaCL |,
@8 Chass [ElDose_Lesn_Fb 00001  Tempisles\Diose Piocess tag type AF_LbS0  OS/D4/2019125330PM  Dosing furclion foe sobdm_.
o i cPasz1 [EI00se_Lesn 00001 Templater\Doss Piocess tag type AP Lb30  O04/2019725830PM  Dosing hunction for sobdm..
) Shaved Declarations | #7 Dedlothing 00001 CradSislbiHel Corernand SBGettng.. (6132019 035053 PM
= &) 05_Fi # DV 00001 Process tag ypes Funciion SBGelting..  06/13/2019 11:4312 AM
B % SBGS_Lb # DisSeipontOpPrep.. 000N CrdStallib\Setpoint Corvenand SBGettng.. (6132019 035053 PM
= & 57 Program{l] # DisSetpontDpetstion 00001 CrodStailbhSetpoint Corvenand SBGettng..  (6/13/2019 035053 PM
) Somces # DisSetpontOpBoo® 00001 CrodStailib\Setpoint Cormand SBGetting..  (6/13/2019 035053 PM
TH Blocks # DisSeiponiOpBool 0,000 A5t bNSetpoirk Coroenand SBGettng.. (6132019 (35053 PM
{28 Chats # DissbleEMSPChack numu_sm« Corverand SBGettng..  (6/13/2019 035053 PM
@) Shared Declaestions | Dighabdoritoing b 00001 TemglalesiMoriaing Piocess tag type AP L3  OS/3/2MM9054455PM  Digialinput mordoding - Pr.
[ElDigstoniteing 00000 Templsles\Moritorng Process bag type AP LRG0 DO42019125830PM  Diglalingut moridodng
[FIDigtseMontoing 00001 Templsiss\Moritoing Proces: tag type AP_LBS0  O94/2019125330PM  Digtel 8 inpat ronitoring
B Cocing_EPHT 00000 EPHT Equipment Fhase [Type] (/262020 125734 PM
=¥ Cocling_EPHT 0.0001 SFC type [Cooling)
=i Cocing 0.0001 SFC typs [EFH]
§5 Cocler_EMT 00000 EMT Ecuipment Mocde [Ty, SBGethng..  02/27/2020 120408 PM
Cosler_EMT 0.0001 SFC ype SBGeltng..  (2/27/2020 120406 PM
o CortirnsTimet 00001  CrodStatlih Times Conmmand SBGetting..  06/13/2019 035053 PM
o Comnpsietlum 00001 CrodStatlibiahe Statas SBGelng.. (532019035053 PM

12.0pen the EPHT “Pot1_Cooling” from Project hierarchy of Pot_1. Assign the Equipment
Module Type Pot1_Cooler. Refresh the window, then connections between the EPH & EM are

visible.
& & Petl_Cooling Attribute Attribute value
15 Pot1_Cooler (Cooler) Assigned equipment module Potl_Cooler
m Sequence control Raole Cooler
Comment
0—|CYCLEXEC E
0— TIMEMON
EnAcguir=|ENACQUIR
10.0—uration
10.0—Duracion
..%Pot_liCooling\\Potl Cooler{A,l]%Porl Cooler ¥ Cooler_B o
ja2 “Busy™ (=neither "Idle” nor "Completed” nor| o
il
D
C

13.Repeat step 12 for Pot_2 and Pot_3
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14.Completed project looks like the following image

i Kitcher
B _ﬁ?lmj
i Oven
w
;_‘:ﬂﬁf'u [2Puort_Crcker ASVCFU H10-54\57 Prog 0 Porl_Cocler [Cocker_ . 000N Equpmenimodde  — SBieming  077/2013 115558 AM
5152 e Irgeedients (5 Pon_Cocng ASACF Q105R0ET Py 0 Porl_Cookeg [Cockng.. 0000 Equpmend phase - CTINE 1155 AN
3] Cocing [EyPort_CW_Fiehin  ASICFU 2105057 Prog 0 Potl_OW_Fistum (V. D00 Conbol mode — SBhefing.  OUS/2013 M4DZT PM
33 Dim [EPoil_OW _Swply  AS\CPU Q10557 P 0 Pol_Ow_Suppl al. 00007  Contol modue - SHGeteg WS04 A0 EPM
34 Fa_Sced
B {3 Heat
51 (3 St
[ Pei2_Cocier ASVEPU 410SHAST Prog. 0 Potd Coslet [Cocler_ . 00001 Equgrnt redule - SBGeling. [UOS2MSOZI2IIFM
[E}Pt2_Cocling ASVCPU 41 04SHAST Frog 0 Pl CoclrgiCocing . 00001 Equpmentphase  — RN I042012 PM
[Ptz W Reun  ASWIPU S105HAST Prog 0 Pet2 OW_Retnival . 00001  Contid mockin w SBGHIng.  (AMAMS04E 5 P
[EFa2_OW_Swpok  ASVCPU 41045HAST Prog 0 Pt OW_Supchyf¥al. 00001  Conhol modue - SBGeitng..  DSAOSA201904:41:06 PM
[EXPad_Cocks AS\CPU 4105H\ET Frog. 0 Potd_Cools [Cocler_ . 00001 Equpment modue  — SBGating..  DS/06/2019033213FM
[} Pet_Comiegy AS\CPU 4105HIST Frog 0 Potd Cosing [Cocteq 00000 Equprtphaie = 09/ 3200 9 042026 P
[EPatI_CW_Retun  AS\CPU 410-5H\ST Frog.. 0 Pof3 DW_Retanfval. 00001 Conbiolmodus ~ SBietng.. [05S201904:41:20 P4
BRPeiLOw Supely  ASUCPU 4105H\ST Prog 0 Poi3 Ow Supelyval, 00001  Conbolmode - SBGeling, (VDAY 044133 PM

15. After engineering of CMs, EMs & EPHs, we need to compile and download AS charts and
compile the OS to reflect the same in the AS and OS.
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16.Compile and Download the Batch data

[l File Edit Inset PLC View Options Window Help

O 372 BR oe|o 2|2 % B 8 |[<hofre> =%
o & - e (L Poecdlnguage | UNCpsh

=3 ut gt language newdial [En., -

EI- Copy Chrl+C laniguage newtral [En.,. -~

[ |8 |paste CtrlsV language nestral [En..

[ Delete Del

| o :

I PLC 3

| E{] -

E 9 [il PCS 7 License Information...

| ?'g Shared Declarations ,

| | § Plant Hierarehy »

| wgll  smamceatcH v [ Open configuration disleg... |

E®5 | Rename F2 Compile/load...

VI T YN S |

Process cel data
|2 SBGS_MP
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[5BGS_MP Hachen/Batch instances

Process cel data
=] SBGS_MP
- 57 Programs
= B Sations
= B3 Kechen
37 Batchtypes
RC | Batch instances
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Mot up-to-date
Netuprogare—

CfEoRBIoOoRE |0
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17.0pen the BATCH Control Center and update the process Cell:

: Program Edit Control Planning Options View Window Help
Gy @[ QX SRS IR 0

#-

18.0pen previously created “Recipe_Quench” and save as “Recipe_cooling”

EHjRedpe_Cooling V1.0
&) Recipe_Quench V1.0
#] Redpe_Ventilate V1.0

i @ f| Template_Recipe_Getting_Started V1
..gl Template_Redpe_Training V1.0
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19.0pen the recipe “Recipe_cooling” and add new ROP under Pot_1, rename the same as
“Cooling” and open it:

D mee B beel es Opted Wede b
(% D @Al o s OOAfEE LA RRNODDe G Swlm +

ml 2 F3l EI L3 “J’a

P

o=

™

24 55

. “I ‘
L 81
3
“I 113 msr

20.Within the ROP Cooling, add a Cooling phase and set the parameter “Duration” to 120 sec:
=

‘) Recpe Edt inset View Options Window Melp
% D-EFd & AR OO

mcmmg on Pot_1
113
114
5
—l_'ns

Transfer parameters ﬂ Desaription
General Input material Output material Parameters

i1

Descrighion froem row 1:
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21.Release the recipe for testing and create a new Batch, release and start it.

22.In WinCC and BATCH Control Center (BCC) the visualization of the running batch will look like

this:
-73

¢ Window Help
Pmeowl - ® X P EEE DT

i
V/ Pan 21 > 52

\A

Prepare Sauce

| oasooo | coonoo |
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