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Safety Guidelines

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert
symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

| AADANGER

indicates that death or severe personal injury will result if proper precautions are not taken.

AAWARNING

indicates that death or severe personal injury may result if proper precautions are not taken.

A\CAUTION
with a safety alert symbol, indicates that minor personal injury can result if proper precautions are not taken.

CAUTION
without a safety alert symbol, indicates that property damage can result if proper precautions are not taken.

NOTICE

indicates that an unintended result or situation can occur if the corresponding information is not taken into
account.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel

The device/system may only be set up and used in conjunction with this documentation. Commissioning and
operation of a device/system may only be performed by qualified personnel. Within the context of the safety notes
in this documentation qualified persons are defined as persons who are authorized to commission, ground and
label devices, systems and circuits in accordance with established safety practices and standards.

Prescribed Usage

Trademarks

Note the following:

AAWARNING

This device may only be used for the applications described in the catalog or the technical description and only
in connection with devices or components from other manufacturers which have been approved or
recommended by Siemens. Correct, reliable operation of the product requires proper transport, storage,
positioning and assembly as well as careful operation and maintenance.

All names identified by ® are registered trademarks of the Siemens AG. The remaining trademarks in this
publication may be trademarks whose use by third parties for their own purposes could violate the rights of the
owner.

Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the
information in this publication is reviewed regularly and any necessary corrections are included in subsequent
editions.
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Preface 1

Purpose of this documentation

Getlting Started - Part 7 gives you an initial overview of the PCS 7 process control system,
enabling you to create a simple project yourself. You can configure the project on an existing
SIMATIC PC station.

Getlting Started - Part 1 is intended for newcomers to PCS 7 who work in the following areas:
e Configuration

® Commissioning and service

Required basic knowledge
You should already have knowledge in the following areas:
® Microsoft operating system Windows XP, Windows Server 2003
® Functions and configuration of SIMATIC S7 (S7-400, STEP 7)

® Functions and configuration of SIMATIC NET (network components, transmission media)

Validity of the documentation

This documentation is valid for the software package Process Control System; PCS 7
Toolset V7.0 SP1.

PCS 7 - Getting Started - Part 1
Getting Started, 09/2007, A5E00857261-02 9
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Guide
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Getlting Started - Part 1 explains the individual steps required to create the "color_gs" project.
You will find the most important background information required to understand the steps in
this Getting Started as well as detailed instructions on how to work through them.

Additionally, we provide you with the completed "color_gs" project as an example project.
This is installed along with the system documentation of PCS 7. You open this project on an
existing engineering station (ES) in order to view the configuration data and compare the
data with your own configuration data. You activate the project on an operator station (OS) in
order to control and monitor the process.

Note

To test the example project in process mode, the hardware configuration of the project must
correspond to your actual hardware configuration. If necessary, replace the hardware
components of the example project with the actual hardware components present.

You can find additional information about opening and adapting the example project under
"Starting and adapting the example".

In this Getting Started, all the instructions are given using their full menu commands. You
can also activate the majority of functions via the context menu or by double-clicking.

Note

In this documentation the designations of elements of the user interface are specified in the
language of this documentation. If you have installed a multi-language package for the
operating system, some of the designations will be displayed in the base language of the
operating system after a language switch and will, therefore, differ from the designations
used in the documentation.

PCS 7 - Getting Started - Part 1
Getting Started, 09/2007, A5E00857261-02
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In PCS 7, you can use standard Windows functions in many situations:
e Multiple selection using the <CTRL> and <SHIFT> keys

® Column sorting in tables by clicking on the column header

e Use of drag & drop instead of copy and paste

If you open the HTML version of Getting Started, you can run video sequences. You can
follow along step-by-step in these video sequences. Video sequences are indicated by the
following icon:

Video

Click on the word "Video" to start a video sequence. You start and stop the video sequences
using the corresponding commands in the context menu.

The individual tutorials in Getting Started build on each other so that you will create your own
complete PCS 7 project step-by-step. For this reason, you should work through all the
tutorials in the specified sequence.

PCS 7 glossary

A PCS 7 glossary which contains the definition of important technical terms used in the
documentation is available on the DVD SIMATIC PCS 7; Manual Collection or in the
SIMATIC Manager Online Help system within the PCS 7 software (menu command Help >
Topics > "Glossary" button).

Additional information

You can find detailed background information and general context in the following manuals,
which you can use for reference purposes:

® Process Control System PCS 7; Operator Station

® Process Conftrol System PCS 7; Engineering System

These manuals are stored as follows:

® As PDF files on the DVD "PCS 7 Engineering Toolset V7.0 SP1"

® |n the PCS 7 software of the SIMATIC Manager.
Select the menu command Start > SIMATIC > Documentation > [required language] to
open these files.

If you wish to familiarize yourself with specific topics in greater depth, refer to the appropriate
manuals, for example, for SFC and CFC.

PCS 7 - Getting Started - Part 1
Getting Started, 09/2007, A5E00857261-02 11



Preface

Additional support

Training center

If you have further questions about the use of products presented in this manual, contact
your local Siemens representative:

A list of Siemens representatives is available at:
http://www.siemens.com/automation/partner

A guide to the technical documentation for individual SIMATIC products and systems is
available at:

http://www.automation.siemens.com/simatic/portal/htmi_00/techdoku.htm

We offer courses to help you get started with the S7 automation system. Contact your
regional training center or the central training center in D 90327 Nuremberg, Federal
Republic of Germany.

By phone: +49 (911) 895-3200

Internet: http://www.sitrain.com

Technical Support

You can contact Technical Support for all A&D products

® using the Support Request Web form
http://www.siemens.com/automation/support-request

e By telephone: + 49 (180) 5050-222

e By fax: + 49 (180) 5050-223

You can find additional information about our Technical Support online at:
http://www.siemens.com/automation/service

Service & Support on the Internet

12

In addition to our paper documentation, our complete knowledge base is available to you on
the Internet at:

http://www.siemens.com/automation/service&support
There, you will find the following information:
e Newsletters providing the latest information on your products

® A search engine in Service & Support for locating the documents you need ® A forum
where users and experts from all over the world exchange ideas

® Your local contact partner for Automation & Drives in our Contact Partners database

® Information about on-site service, repairs, spare parts, and much more under "Services"

PCS 7 - Getting Started - Part 1
Getting Started, 09/2007, A5E00857261-02
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Requirements for Getting Started 2

2.1 Requirements for Working through Getting Started - Part 1

Introduction

To be able to work through Getting Started, the following requirements must be met for the
components below:

® Hardware

® Software

2.2 Required hardware for Getting Started

Hardware Components

The list below shows the hardware components you need to work through Getting Started
and that we have used in the Getting Started example. For some hardware components you
must use a specific version because it is not possible to work through Getting Started with a
different (e.g., older) version.

Hardware Component Version Used in Getting Started Other Version Possible
PG or PC with a standard 3Com EtherLink 111 IS Yes
network card
Rack UR2 Yes
Power supply PS 407 10A Yes
CPU CPU 417-4, firmware V 3.1 or higher No
CP 443-1 6GK7 443-1 EX11-0XEOQ, No
Firmware V 2.0 or higher, with
permanent MAC address
Memory card
Crossover cable No
NOTICE

To implement the configuration described in Getting Started, you must have, at a minimum,
the CPU and the CP.

PCS 7 - Getting Started - Part 1
Getting Started, 09/2007, A5E00857261-02 13
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2.3 Required software for Geftting Started

Use of Other Hardware Components

If you are using other hardware components, you must enter the components you are
actually using in the relevant places, for example, in HW Config. For the sake of clarity, we
recommend using exactly the same components as those we have used in Getting Started.

Using S7-PCLSIM

If you do not have any hardware components available, you can use the S7-PLCSIM
software that is included on the PCS 7 Toolset CD. You require a special license to use this
software. If you use this software, you can use exactly the same hardware components as
described in Getting Started.

2.3 Required software for Getting Started

Software components
The following software must be installed:
e Windows XP Professional or Windows Server 2003
® Internet Explorer 6.0 (supplied)
® Message Queuing Service
e SQL Server 2005

e PCS 7 software package Engineering Toolset
If you have questions about installing the PCS 7 software, read the Readme file on the
installation DVD or contact Customer Support.

PCS 7 - Getting Started - Part 1
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3.1

Description

Brief Overview of PCS 7

PCS 7 is a process control system with many automatic functions to assist you during
configuration. It enables you to create a project fast and conveniently. You will get to know
some of these automatic functions in this Getting Started. At the same time, PCS 7 provides
the advanced user many options for creating individual, project-specific solutions customized
to the requirements at hand. These individual solutions are not part of this Getting Started -
you can find additional information about these in the configuration manuals once you are
familiar with the basic functionality.

What is a PCS 7 project?

Among other things, a PCS 7 project includes the following objects:
® Hardware Configuration

® Blocks

® CFC charts and SFC charts

These objects are always included - regardless of the number of operator stations, modules,
and networking.

PCS 7 - Getting Started - Part 1
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3.2 What Is Included in PCS 7?

3.2 What Is Included in PCS 77

PCS 7 Applications

You create the project on an engineering station (ES). Various applications are available on
the ES. All applications provide you with a graphic user interface for simple operation and
clear display of your configuration data. When you work through Getting Started, you will get
to know the following applications:

e SIMATIC Manager is the central application and gateway to all other applications that you
use to create a PCS 7 project. SIMATIC Manager is the starting point for creating your
entire project.

e HW Config contains the configuration of the entire hardware of a system, for example,
CPUs, power supply, communications processors.

® CFC editor and SFC editor are the editors you use for creating CFC charts and
sequential control systems.

® PCS 7 OS with various editors is the tool you use for configuring the OS

3.3 What is SIMATIC Manager?

SIMATIC Manager

3.4 Wha

SIMATIC Manager represents the central application within the PCS 7 system and is used to
access all the other applications you need to configure your PCS 7 project.

The SIMATIC Manager and all other applications are "linked": This is why you also see all
blocks you have inserted into an CFC chart with the CFC editor in the SIMATIC Manager, for
example.

Another great advantage of this link becomes clear when configuring the operator station:
You have convenient access to all the data you have created in the SIMATIC Manager and
the applications it includes. For example, you can visualize a process tag from a CFC chart
quickly and easily when configuring the OS.

Due to the central function of SIMATIC Manager within PCS 7, it is worth taking time to
become familiar with its structure and functions.

t is the Basic Structure of SIMATIC Manager?

Structure of SIMATIC Manager

16

SIMATIC Manager has a split window similar to Windows Explorer:

® |n the left-hand window you will see a tree structure which displays different content
depending on the View selected.

® In the right pane, the detailed window, you can see details of the object you have
selected in the tree structure.

PCS 7 - Getting Started - Part 1
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3.5 What Do the Views Signify in SIMATIC Manager?

3.5 What Do the Views Signify in SIMATIC Manager?

Meaning of the Views

SIMATIC Manager provides you with three different views. An important feature of these
views is that the objects they contain exist only once in reality but can be displayed and
edited in the various views.

The structural principle of the views is the same:
The left pane displays the tree structure and the right pane displays the detail view. Each
view offers advantages for performing certain tasks:

® Component view — this view represents the physical memory location of the individual
objects, for example, of the charts and blocks. In the Component view, you can see
immediately which blocks and charts belong to which AS.

® Plant view — this view shows the exact hierarchical structure of your plant. You can divide
the plant into units and see which charts and which process pictures belong to which unit.

® Process object view — this view shows details of the individual objects from the plant view.
This is particularly suitable when you want to assign the same parameter values to a
large number of objects or if you want to add the same comments or make the same
interconnections for these objects.

In the step-by-step instructions in Getting Started, you are always told which view you should
be working in.

All the work that you perform in SIMATIC Manager is saved automatically by PCS 7.

PCS 7 - Getting Started - Part 1
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3.6 Procedure

3.6 Procedure

3.6.1 How to Open SIMATIC Manager

Procedure
You can start SIMATIC Manager in two ways:

Option Procedure
1 Double-click the STEP 7 icon on your desktop.
.::::55'
2 To start SIMATIC Manager, go to the Windows task bar and select the Start >

SIMATIC > SIMATIC Manager command.

When you start SIMATIC Manager, the project you last opened is automatically opened
again.

PCS 7 - Getting Started - Part 1
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4.1

Planning the project

4.1.1 The "color_gs" Project

Introduction

Plant Description

After the initial theoretical introduction (Page 15) to PCS 7, you will now work 'hands-on' to
create the "color_gs" project. Detailed step-by-step instructions are provided to assist you.
To facilitate your understanding of the step-by-step instructions, some additional theoretical
knowledge is necessary. Therefore, we will provide you with the most important background
information for each topic.

We will only configure a small part of the entire plant for fully automatic dye production since
configuring the entire plant would be beyond the scope of this Getting Started project.
However, you should understand how this small part is integrated in the overall plant in order
to better understand the total context. The following is a summary of the individual phases of
the production process:

Phase | - Raw Materials

The liquid raw materials for the product are stored in two raw material tanks and are pumped
from these tanks to the reactors. The solid raw materials are stored in three silos. Screw
conveyors are used to measure out the solid raw materials from the silos to a weigh hopper
for weighing. Another screw conveyor and a blower are used to blow the raw materials into
one of the two mixing tanks in the correct mixing ratio.

Phase Il — Production

The required quantities of liquid material are fed from the two raw material tanks to Reactor 1
or Reactor 2 by means of valves. The solid materials from the mixing containers are
transported via screw conveyors to the reactors where they are blended using an agitator.
The product is produced in the reactors by agitating, heating and cooling the raw materials
together with the additives. Valves and actuators control the temperature in the reactors.
When necessary, water from a filtration plant can be introduced into the reactors using a flow
controller.

PCS 7 - Getting Started - Part 1
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Phase Ill - Holding Phase

The product is pumped to a holding tank for postprocessing. Here, it is stirred slowly and
kept at a constant temperature.

Phase IV - Filling

After the holding phase, the product is temporarily stored in a filling tank. From there, it is
filled into bulk-tank trucks or small packing drums.

Phase V - Cleaning

The reactors, piping, valves, actuators, holding tank, and filling tank can be cleaned by a
cleaning-in-place (CIP) system. The resulting wastewater is collected in a separate effluent
tank and disposed of.

PCS 7 - Getting Started - Part 1
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4.1.2 Task list for Getting Started

Specific Configuration Task
You will now configure part of "Phase | — Raw Materials":

Specifically, you will configure the storage of the liquid raw materials in two raw material
tanks and the pump control used to pump these raw materials to the two reactors.

Piping and Instrumentation Diagram (P&ID)

The piping and instrumentation diagram illustrates the precise sequence of the configuration
task and shows you all of the associated relevant process tags:

(L

111
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4.1 Planning the project

Explanation of the Piping and Instrumentation Diagram

22

The designations in the P&ID have the following meanings:

LI111 (level indicator) — measurement of the current liquid level in the raw material tank

NK111 and NK112 (customer-specific identifier for valves) — stop valves that must always
be open when dosing raw materials.

NP 111 (customer-specific identifier for motors) — pump that transports the raw material to
the reactors

NK 113 or NK 114 (customer-specific identifier for valves) — valves used to transport the
raw material to either Reactor 1 or Reactor 2; only one of these valves can be open at a
time

FC111 (flow control) — actuator that is used to control the quantity of raw material

The states of valves NK111 to NK114 will be displayed on the operator station and can be
monitored. You also have the opportunity to influence the dosing by means of FC111.

PCS 7 - Getting Started - Part 1
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4.1 Planning the project

41.3 Configuration of the plant for the 'color_gs' project

Configuration

Description

The "color_gs" project will be implemented on a minimum system consisting of a single
automation system and a combined engineering station and operator station. The operator
station is designed as a single station system. The following figure illustrates the system
configuration.

. Engineering Station (ES)Y
B = Operator Station (05)

Direct Connectioh wia
Cross Cwer Kahbel

I||!|""""
Ll

Automation System
SIMATIC S7-400 with CP 44 3-1

In Getting Started, you will build a control system containing the following components:

® Automatision system (AS)

The individual components are described in the section "Requirements for performing the
Getting Started".

Program, which controls the "color_gs" plant.

You create this program in the ES and download it to the CPU. The CPU executes the
loaded program and shows process values to you. You load the program via the CP 443-
1.

Operator station (OS) on which the plant operator controls and monitors the plant during
runtime. You yourself create the process picture seen by the plant operator on the OS.
The AS is connected to the OS via the CP 443-1.

Note

Note that the plant configuration and hardware settings that result from it need to be
espeically adaoted the the requirements of this Getting Started.

When configuring a real project, you will surely use more automation systems and also
operate the engineering station and operator station(s) on several computers. The
hardware settings will then be more complex, in any case, and will no longer correspond
to the descriptions in the Getting Started.

PCS 7 - Getting Started - Part 1
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4.1 Planning the project

414 Overview of Configuration Tasks

Configuration Sequence
You configure the system components in the following configuration steps:
e Setting the Parameters for the Network (Page 25)
® Creating the Project (Page 28)
e Configuring the Stations (Page 38)
e Working in the Plant Hierarchy (Page 51))
® (Creating CFC Charts (Page 63)
® (Creating SFC Charts (Page 115)
® Compiling, Downloading, and Testing Charts (Page 143)
® Configuring operator stations (Page 155)
® (Creating the Process Pictures (Page 171)
e \Working in Process Mode (Page 199)
e Performing the Additional Task (Page 213)

PCS 7 - Getting Started - Part 1
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4.2 Preparational settings for the network

421 Settings for the Network and Interfaces

Settings
Before starting to configure the "color_gs" project, make the following settings:
® Network adapter settings on the configuration console
PCS 7 automatically identifies the network adapters installed on your computer during

startup of the station. You can use this information to program the interfaces on the
configuration console.

Note

These settings are usually made immediately after PCS 7 is installed. If you did not install
PCS 7 yourself, you should check the settings again and make any necessary
modifications.

® Selecting the network adapter
Select the network adapter the PC station requires to communicate with the PC station in
this dialog.

PCS 7 - Getting Started - Part 1
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4.2 Preparational settings for the network

4272 Procedure

4221 How to Make the Settings in the Configuration Console

Requirements

Procedure

26

All the necessary hardware components must be inserted on the rack and switched on.

The crossover cable must be connected between the 3Com network adapter of your ES
computer and the CP 443-1.

. Open the configuration console using the Windows command Start > SIMATIC >

SIMATIC NET > Configuration Console.

. Go to the "SIMATIC NET Configuration/

Modules/ [name of the network adapter]" entry in the tree view to select the network
adapter to be used for AS-OS communication.

. Select the "Address" entry.

The address details of the selected network adapter are output to the detail view.

. Make a note of the "Ethernet(MAC) address" because you will need this to subsequently

configure the hardware.

5. Select the entry "Access points".

6. Double-click the "S7ONLINE" access point in the detailed window.

The "Properties of S7 Online" dialog box opens.

. In the "Assigned Interface Configuration" drop-down list, select the entry "PC internal

(local)" and save your setting by clicking "OK".

8. Set all other network adapters in your PC to the "PG mode".

9. Close the configuration console.

PCS 7 - Getting Started - Part 1
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4222 How to select the network adapter in Simatic Shell

Introduction
Below, you will select the network adapter used to configure the PC stations.
Note
If a PC station is used as a single-station system with no connection to other PC stations, the
following configuration steps are not necessary.
Procedure

1. Select the PC station (workstation) in the tree view of Windows Explorer.
2. Select the "Simatic Shell" folder.

3. Select the Settings... command from the shortcut menu.
The "Select terminal bus" dialog box opens.

4. Select the network adapter you want to use to establish communication with the PC
stations.

5. Click "OK".

6. Close the "Simatic Shell" folder.
The communication module is reinitialized.
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4.3 Creating the project

431 Use of the "New Project" Wizard

PCS 7 "New Project" Wizard

The PCS 7 "New Project" wizard is started automatically by means of default setting when
you open SIMATIC Manager. You can enable or disable this option in the PCS 7 "New
Project" wizard.

The "New Project" wizard supports you step-by-step in creating a new project and offers
default settings. The PCS 7 wizard automatically creates various objects according to the
default settings or the specific settings that you make.

Objects for "color_gs"
For the "color_gs" project, the following objects are important:

e Hardware objects: SIMATIC stations, for example a SIMATIC 400 station for the AS, a
SIMATIC PC station for the OS

e Hierarchy folders representing the hierarchy levels of the plant structure. The number of
hierarchy folders created corresponds to the setting you input in the PCS 7 wizard.

® A CFC chart
® An SFC chart
® One picture per plant hierarchy folder

e A master data library

PCS 7 - Getting Started - Part 1
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4.3 Creating the project

43.2 Background knowledge for the PCS 7 wizards

What happens in the background when a new project is created?

The next two sections provide you with some theoretical background knowledge for the
PCS 7 "New Project" wizard. They introduce two objects that are of great importance for
working with PCS 7:

e Multiproject

e Master data library

How does a multiproject function?

When you create a new project with the PCS 7 wizard, a so-called multiproject is created
automatically. A multiproject consists of a number of single projects.

In the context of the example project, the multiproject is structured as follows: The
multiproject represents the entire plant and all of the single projects within this multiproject
based on the individual phases of the process for producing paint. Since you are configuring

only one phase of the overall plant in this Getting Started, your multiproject only contains one
single project in this case.

Multiprojects have one major advantage: You can distribute the single projects to different
configuration engineers who can then edit them. Once the configuration of the single projects
is completed, these can be merged to form a complete project.

In Getting Started, although you will be working within a multiproject, you will not be using
the wide range of functions provided by this multiproject engineering.

Detailed information is available in the Process Conftrol System PCS 7; Engineering System
Configuration Manual.

What is a master data library?

When you create a new project with the PCS 7 wizard, a master data library is created
automatically. You store all the blocks required for the entire project in this library. Before
you create a CFC chart, for example, you first store all the standard blocks you will insert in
this CFC chart in your master data library.

A master data library provides the following advantage:
® \When you archive a project, the master data library is automatically archived along with it.

® You can also adapt the blocks and then reuse these adapted blocks repeatedly in the
project.

In the context of a "multiproject”, the master data library is particularly important because it
allows you to provide all the project engineers involved with blocks of a defined version so
that you can be sure that only this version is used in the project.
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4.3 Creating the project
4.3.3 Procedure
4.3.3.1 How to Create the "color_gs" Project

Procedure
The PCS 7 wizard assists you in creating the "color_gs" project:
1. Open SIMATIC Manager.

2. Select the menu command File > 'New Project' Wizard...
The "New Project" wizard of PCS 7 opens.

PCS 7 Wizard: ‘Mew Project” |

‘l;‘: Introduction 1 (4]

PC5 7 Wizard: '"Hew Project’

Thiz PCS 7 wizard will help you create a PCS 7 multiproject in the shortest amaunt of
time. Y'ou can then begin immediately to configure of charts and pictures.

Click "'Continue'’ to create vour multiproject.

Presview > |
< Back | Continue > I Make Cancel | Help |

3. Click "Continue".
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4. In Step 2(4) "Which CPU are you using in your project?", select the CPU bundle you are
using in your project.
Detailed information about the selected CPU bundle is displayed below the list.

PCS 7 Wizard: ‘New Project” |
Which CPU are you uzing in your project? 2[4
CPL:

Bundle: MLFE | Description
BESYERS-ILE47-0h0<0 ISy I 31 oy el 4; Rack URT; 4 MB Memary Card BAM; CP 443-1 Ex11

BESYERA-GLE47-M=0  ASA17-4; DC 244 204; Rack UR1: 4 MB Memaory Card RaM: CP 443-1 EX11
BES7ER4-3LGA7-020  ASAT7-4; AC 1204230 204; Rack LIR1; 16 ME Memary Card RAM ; CF 443-1 EX1
BESTES4-ELG4T-0-0 ASHTF-4: DC 24 204; Rack LUR1; 16 MB Memary Card BAM: CF 443-1 EX11
BESTEDA-1LEST-O-x0 ASH V-4 AC 1204230V 104; Rack URZ; 4 ME Memory Card RAM; CF 4431 EX11
BESYER4-4LERT-Mx0  ASA17-4; DC 244 104; Rack URZ; 4 MB Memary Card RaM: CP 443-1 EX11
BES7ER4-1LGEY-0:2-0  ASAT17-4; AC 1204230 104; Rack IRZ; 16 ME Memary Card RAM ; CF 443-1 EX1
BESTED4-4LGET-0-0 ASH7-4: DC 244 104; Rack URZ; 16 MB Memary Card BAM: CF 443-1 EX11

4| | @l

Murnber af cammunication modules: |1 vI CP 443-5%E.0
Prewview > |
¢ Back | Continue > I take | Cancel | Help |

5. Click "Continue".
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6. Make the following settings in Step 3(4) "Which objects are you still using?":

— Select item "4" from the "Number of levels" drop-down list.
— Under "AS Objects", check if the "CFC chart" and "SFC chart" check boxes are

activated.

— Activate the "PCS 7 OS" check box under "OS Objects".
The "Single station system" option is activated automatically.

PCS 7 Wizard: 'New Project’ E |

3 Which objectz are you shill using?

3(4)

Flant hierarchy :

MHumber of levels: I 4 - I

AS objects
¥ CFC chart
¥ SFC chart

05 objects :
¥ PCS705

™| SIATIE BaTEH
I Boute Cantral

[T | Dpen PEST

¥ Single station system
" Multiple station system

£~ Multiple station system redundant

Presiew »»» |

¢ Back | Continue > I take

Carnicel | Help |

7. Click "Continue".

32
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4.3 Creating the project

8. In Step 4(4), enter the name "color_gs" in the "Directory name" input field and accept the
specified storage location.

9. Click "Preview >>" to see a preview of your current configuration status. This preview
corresponds to the appearance of the project in the SIMATIC Manager.

PCS 7 Wizard: "New Project’ |
% Where do you want to store the multiproject? 4 (4]
Diirectory name; The following objects will be created:

I-:culcur_gs_F'ri Multiproject: color_gz_Pri MP
Project: color_oz_Pri_Prj
M azter data lib.: color_gz Prp LIB

Storage location [path):

F:\posd_profedpro) Browze

Ayailable directariesz and files:

_OMLOo001 il
abicd
az_RATH_proj

color__1
calor__2 LI Preview <<« |
color_gs_ Prj Prj [Plant View]

color_gs_Pri_MP Obiject name | A5 assignmenk | 05 assignment

i=I-£2) color_gs_Pri_Prj EACFCl)  AS417-4157...

.

-
0 BE

~+{_] Shared Declarations [Fsrci) A45417-4157,.,
=)-{Ea] Flant{1) -] 4] |

£ (T ) iS4

color_gs_ Prj Prj [Component Yiew]

color_gs_Pri_MP Obiject name | PH assignment | Twpe
=2 color_gs_Pri_Prj Bsrcil)  Plant(1ini... SFC
- B SIMATIC 400 EHCFoi)  PlanktUni,..  CFC
=l as7-4
| [E{z7] 57 Program(1) ¥

< Back | Cantinue = I take | Cancel Help

.
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10.Click "Finished".
The "Message Number Assignment Selection" dialog box opens for creating the project
and the "Assign CPU-oriented unique message numbers" check box is activated.

color_gs1_Prj - Message Number Assignment Selection [_ | |

— Settings for the current project / libram

|f your create a new project o library, pou have to zelect one of the following options;

¥ Azzign CPU-oriented unigue meszage numbers
[az of WinCC %6, ProT ool WE ar STEP ¥WE.2
[tiz no longer poszible to convert to praject-arented ar STEP 7 %5.1]

™ Azzign project-oniented unique mezzage numbers
[Frevious method]

Optioneg >>

I

11.Click "OK" to apply the setting.
The project is completed with these settings.

Note

Please note the following:

o |If the project does not open automatically, follow the instructions provided in the
section "How to close and opent the "color_gs" project (Page 36)".

o To activate different views, follow the instructions provided in the section "How to work
with the various views (Page 37)".
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Result
The project appears now in the plant view of the SIMATIC Manager as follows:

" Copy 5" EXAMPLES _MPhcolo_MP

SR color_oz P @ color_ogz_Lib

Furiztion(1]
-4 color_gs_Lib
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4.3.3.2 How to Close and Open the "color_gs" Project

Procedure for Closing a Project

1. If you have other projects open in SIMATIC Manager, close these projects for the sake of
clarity.

2. Select the Window > [Name of Project] command and then select the project you want to
close.
SIMATIC Manager shows this project in the foreground.

3. Select the File > Close command.
The program closes the project.

Procedure for Opening a Project
1. Open SIMATIC Manager.

2. Select the File > Open command if your "color_gs" project is not opened automatically.
The "Open project" dialog box opens with active "User projects" tab.

3. Change to the "Multiprojects"” tab and select the entry "color_gs_MP".

4. Click "OK".
The program opens the project and the associated master data library.

Video
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4333 How to Work in the Various Views

Introduction

Once you have opened your project in SIMATIC Manager, you can display the project in
various views and switch between these views.

Procedure
1. Select the View > [Name of the desired view] command in SIMATIC Manager:
— Component view
- Plant View
— Process object view
or

1. Select the Window > [Name of the project (name of the view)] command if you already
opened several projects.
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4.4 Configuring the stations

441 Configuration overview

Overview

Local PC station

38

Configure the control system components which the PCS 7 "New Project" wizard has
automatically inserted. This includes components such as the AS, the OS, and the
associated connections.

For this purpose you must perform the following configuration steps:

Step What?

1 Configure AS (Page Fehler! Textmarke nicht definiert.)
2 Rename PC station (Page 42)

3 Configure OS (Page 43)

4 Set connection in NetPrg (Page 46)

5 Download hardware configuration (Page 50)

With PCS 7, you can configure the computer on which you perform the ES configuration as a
local PC station. This allows you to conveniently test the functions of external operator
stations using the menu command Start OS Simulation, without having to download the data
to the real OS. Compiling the OS is enough.

The plant configuration for this Getting Started is a single station system; the ES and OS are
on one computer. In this way, the local PC station you configure represents the ES and the
OS at the same time. You configure a local PC station in a multiple station project in the
same way.
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442 Procedure

Requirements
The example project is open in SIMATIC Manager.
The component view is activated.

Procedure
1. Select the
"color_gs_MP/ color_gs_Prj/ SIMATIC 400(1)" folder from the tree view.
2. Select the "Hardware" object in the detail view and then select the menu command Edit >
Open Object.
HW Config opens and shows a view of the system hardware configuration.

Note

Select the menu command Vew > catalog if the hardware catalog is not displayed.
This opens the hardware catalog with active "PCS7_V70" profile.

[ Hw Config - [SIMATIC 400(1) {Configuration) -- color_gs_Pri]

[l Station Edit Insert PLC Wiew Options ‘Window Help =8| x|

D|=[5-= % S el [ 2] %8 w2

M jEind: I— dﬁﬂ ﬂﬂ
1 P& a7 108 e - —
L 1| PROFIBUS(1} DP master system (1] Evcfies [PCS7./70 =
3 CPU 417-4 = 3% PROFIBUS DF
& 5IMATIC 400
X2 oe -8 SIMATIC PC Station
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3. Select the CP 443-1 and then select the menu command Edit > Object Properties.
The "CP 443-1 Properties" dialog box opens.

4. Click "Properties" in the "Interface" group.
The "Ethernet Interface CP 443-1 (R0/S5) Properties" dialog box opens.

5. Enter the MAC address in the "MAC address" input box. The MAC address is labeled on
the CP under the cover.

6. Deactivated the "IP protocol is being used" check box.
This deactivates all associated input boxes.

Properties - Ethernet interface CP 443-1 (R0/55)

General  Parameters I

¥ Set el address / usze |50 protocol

. e E T If & zubnet iz zelected,
wAlb ER e Eees IDD 30-05-70-83-00 the next available address iz suggested.

[ IP protocal is being used

IF address: [152 16801 HeiErE
% Do ot use rauter
Subnet maszk: |255.255.255.EI
= Uze router
Addreszr (15216807
Subnet:
--- hiok nebworked -- Mew... |
Fropertiez... |
Delete |

Cancel | Help |

7. Click "New" to create a new network connection. The CPU communicates with the ES via
this network connection.
The "Properties -- New Industrial Ethernet Subnet" dialog box opens.
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8. Click "OK" to apply all the preparational settings.
The "Ethernet(1)" entry is entered in the "Subnet" list and is already selected.

Properties - Ethernet interface CP 443-1 (R0/55)

General  Parameters I

¥ Set kol address A usze |50 protocol

. e E ] If a zubnet iz zelected,
bRl e IDD 30-05-70-83-00 the nesxt available address iz sugoested.

[ IP protocol is being used

IP address: [152 16801 e
% Do ot use router
Subnet mask: |255.255.255.EI
= Uze router
Addresz: (1592 16801
Subnet:
--- fiok networked - Mew. |
Froperties... |
| Delete I

] | Cancel | Help |

9. Click "OK".
Your settings are applied.
The "Properties - CP 443-1 (RO/S5)" dialog box opens.

10.Click "OK".
Your settings are applied and the dialog box closes.

11.Select the menu command Station > Save and Compile.
12.Close HW Config.
Video

PCS 7 - Getting Started - Part 1
Getting Started, 09/2007, A5E00857261-02 41



Initial work for the project

4.4 Configuring the stafions

443 How to Rename the PC Station

Requirements

Procedure

42

The example project is open in SIMATIC Manager.

The component view is activated.

. Select the

"color_gs_MP/color_gs_Prj/SIMATIC PC Station(1)" object from the tree view.

2. Select the menu command Edit > Object Properties.

3. Enter the name of the local computer "Name" input box as it appears in the network. You

can find this name in the "Station" box of the Station Configuration Editor.

. Activate the "Computer name identical to PC station name" check box in the "Computer

name" area.
The computer name is automatically entered in the lower box.

. Click "OK".

Your settings are applied and the dialog box closes.
The component view identifies the PC station symbol with a yellow arrow.

Note

If the PC station is not labeled with a yellow arrow, refresh the screen display by pressing
the <F5> key.
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444 How to configure the PC station of the OS

Requirements

Procedure

The example project is open in SIMATIC Manager.

The component view is activated

. Select the

"color_gs_MP/ color_gs_Prj/ [name of the PC station]" folder from the tree view.

. Select the "Configuration" object in the detail view and then select the Edit > Open Object

command.
HW Config opens and returns a view of the OS components. HW Config opens with the
settings you made when configuring the AS:

— The hardware catalog is open.
— The "PCS7_V70" profile is active.

. Select this CP from the hardware catalog:

"SIMATIC PC-Station/CP-Industrial Ethernet/IE General/SW V6.2 SP1...".
Drag-and-drop the CP to slot 1.
The "Properties - Ethernet interface" dialog box opens.

4. Select the "Set MAC address/use ISO protocol" check box.

5. Enter the address that you noted from the configuration console in the "MAC address"

box.

. Clear the "IP protocol is used" check box.
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7. Select the "Ethernet(1)" entry from the "Subnet" list box.
This is the connection that you already configured for the CP..

Properties - Ethernet interface IE General (R0/S2)

General  Parameters I

¥ Set el address / usze |50 protocol

. e E T If & zubnet iz zelected,
wAlb ER e Eees IDD 30-05-70-83-00 the next available address iz suggested.

[ IP protocal is being used

IF address: [152 16801 HeiErE
% Do ot use rauter
Subnet maszk: |255.255.255.EI
= Uze router
Addreszr (15216807
Subnet:
--- hiok networked -- Mew. |
Froperties... |
| Delete I

] | Cancel | Help |
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8. Click "OK" to save your entries.
The program closes the dialog box and returns you to HW Config.

[ Hw Config - KH1E906D2

Sktation Edit Insert PLC  Wiew Options

Window  Help

4.4 Configuring the stafions

IDZe® 8 & & ek

ilflkH1E906D2 {Configuration) -- color_gs_Prj

1] |

s

:|2| (0] FC

Index Module Order ... | Fi... | M... | Comment

1 IE General IE_CP W2 -
2 WinCC Application |- |-
3

Fl

5

G

G -

: O x|
Eind | ‘"‘ﬂ an '|
Profie:  [PCs7_v70 |

w W EROFBUS-DP
I +- 3 PROFIBUS-PA
=-Fl SIMATIC 400
=08, SIMATIC PC Station
-] BATCH
- Benutzer Applikation
-] Contraller
EI{:I CP-Industrial Ethernet
-0 CP1512
-0 CP1E12
-0 CP1E13
EH:I IE Allgermein
----- ol SWVE25PT.
7-{_7 CP-PROFIBUS
-] HMI
(-1 Route Contral

I+1...I+1

FROFIBUS-DP slaves for SIMATIC 57, M7, and £,
C7 [digtributed rack] =

Insertion possible

chy 7

9. Select the Station > Save and Compile command.

10.Close HW Config.
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445 How to Make Settings in NetPro

Requirements

Procedure

46

The example project is open in SIMATIC Manager.

The component view is activated.

. Select the

"color_gs_MP/ color_gs_Prj/ [name of the local computer]" object from the tree view.

. Select the "Connections" entry in the detail view and then select the menu command Edit

> Open Object.
Net Pro opens.

. Select the "WinCC Applications" object at the SIMATIC PC station.

Enter the required connection in the blank list shown in the lower detail view..

. Select the first line in the lower detail view, and then select the menu command Insert >

New Connection....
The "Insert New Connection" dialog box opens.

. Select the CPU of your project from the tree view.

This CPU is the communication partner of the OS, that is, it receives the data of this AS.
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6. In the "Connection" group for the type, check if "S7 Connection" is set and the Display
properties before inserting" check box is activated.

Insert New Connection E |

— Connection Partner

=1-a] In the curment project
E% color_as_Prj
=l SIMATIC 400(1]

P FIfCPU 417-4
------------ [Urzpecified)
------------ All broadcast stations
------------ All riulticast stations
-2 In the mulipraject: color_gs_P
% In unknown project

: L
Froject: Iu:u:ulu:ur_gs_F'ri =
Station: |SIMATIC 400(1)

b odule: II:F'LI 417-4
— Connection
Type: IS? conhechion j
¥ Display properties before inzerting
] I Apply Cancel | Help

7. Click "OK".

The "Properties - S7 Connection" dialog box opens and the "General" tab is selected.
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8. Select the following connection partner for the connection between the CPU and OS:
— Local: Interface "[Network adapter of the OS]", e.g., IE General
— Partner: Interface "[CP of the AS]", e.g., CP 443-1

Properties - 57 connection E |

General I Statuz Infarmation I

— Local Connection End Paint
™| Fived configured|dinamic conmection

[T Oreway
¥ | Establizh an active connection

™| Send operating mode messages

— Connection identification
Local ID:

IS? connection_1
WED Manne:

[winCC Application

— Connection Path

Local Partrer
- KH1GEI00 SIMATIC 40001]/
EndPoint:— hu/inCC pplication II:F'LI 1174
Interface: [IE Genera =| |cP4a31R0ss8E) =l
Subnet: IEthernet[‘I] [Induztrial Ethernet] IEthernet[H [Indusztrial Ethernet]
Address: |EIEI-3EI-EIE-?EI-EEI-EIEI |EIEI-3EI-EIE-?EI-EEI-EIEI
Addrezs Details... |
Cancel | Help |

9. Click "OK".

The new connection is shown in the list. This connection is also displayed if you select

the CPU for the AS.

10.Select the menu command Network > Save and Compile....

The "Save and Compile" dialog box opens.

11.Select the "Compile and check everything" check box and click "OK".
When the compilation operation is completed, the "Outputs for consistency check"

window opens.

12.If the compilation was executed without errors, close the window.

If any errors are displayed, correct them based on the information in the error messages
and repeat the compilation operation.

13.Close NetPro.

48
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44.6

Procedure

4.4 Configuring the stafions

How to configure and download the PC station of the OS

. Switch to the SIMATIC Manager. Select the PC station and select the menu command

PLC > Configure....
The "Configure" dialog opens.

. Click "Configure".

The "Configure: <Selected Station>" dialog box opens.

. To perform and apply the remote configuration, follow the instructions in the online help of

the "Configure: <Selected Station>" dialog box.

. Click "OK" and then acknowledge the subsegent information window that opens with

IIOK".
The configuration data are transferred to the PC station.

. When the "Transfer successfully completed" message appears, click "Close" in the

configuration dialog.
You must still download the network settings to this PC station in order to activate the
network connections.

. Select the PC station and select the menu command PLC > Download.

The "Delete system data completely from the automation system and replace with offline
system data. Are you sure?" message dialog opens.

. Click "Yes".

The "Stop Target Modules" message dialog opens.

. Click "OK".

The download finishes.
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447 How to download the hardware configuration of the AS

Introduction

Requirements

Procedure

50

After you have configured and set the hardware, you must also make this information known
to the CPU. Download the hardware configuration to the CPU.

The CPU is in "STOP" mode.
The example project is open in SIMATIC Manager.

The component view is activated.

. Select the

"color_gs_MP/ color_gs_Prj/ SIMATIC 400(1)" folder from the tree view.

. Select the menu command PLC > Save and Compile Objects....

The "Save and Compile Objects" dialog box opens.

. Activate the check boxes in the "Compile" and "Download" columns of the

"color_gs/[SIMATIC 400(1)/Hardware" object.

. Click "Start".

The message "Downloading program changes during operation can, in the case of
malfunctions or program errors, cause serious damage to personnel and equipment!
Make sure..." opens.

. Click "OK".

The compile and download operation is executed. The log file is opened in the text editor
when the function is completed.

6. Close the text editor.

7. Click "Close" in the "Compile and Download Objects" dialog box.

The dialog box closes.

. Start the CPU.
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4.5 Working in the PH

45.1 Settings in the Plant Hierarchy

Plant hierarchy
Once again, it is time for a little theory:

The plant hierarchy (PH) maps the hierarchical structure of your plant exactly, for example,
the plant, unit or function. The PH provides you with a variety of possible settings, the most
important of which are described here:

® Number of hierarchy levels:
The nesting depth of these levels is determined by the plant structure. Rule: the more
complex the plant structure the higher the number of hierarchy levels you require to
reflect your plant structure. With the PCS 7 wizard, hierarchy folders with default names
are created according to your specification.

® Determination of the hierarchy level(s) which influence the name of plant ID (HID):
The PCS 7 project contains many instances of the HID: Messages generated in the
active process and tag names contain this HID in order to allow operators to quickly
recognize a specific plant unit associated with a message or tag. Rule: the more
hierarchy levels you define and the longer each individual HID part is, the longer and less
recognizable the entire HID becomes.

® Deriving the picture hierarchy from the PH:
The process pictures are grouped in a specific hierarchy: This allows you to change from
an overview picture to a lower level picture in process mode. The subordinate pictures
represent a portion of the overview picture that is accurate in every detail. The hierarchy
of the process pictures corresponds to how the process pictures are stored in the plant
hierarchy.
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45.2 How to Perform the Settings for the PH

Requirements
® The example project is open in SIMATIC Manager.

® The plant view is activated.

Procedure
1. Select the "color_gs_MP/color_gs_Prj" hierarchy level in the tree view.

2. Select Options > Plant Hierarchy > Settings....
The "Customize Plant Hierarchy" dialog box opens for you to set the PH options.

3. Enter the value "4" in the "Number of hierarchy levels" box.
This setting allows the definition of up to four hierarchy levels.

4. Enter the value "10" in the "Max. number of characters" input box for all four hierarchy
levels.
This setting limits the length of the HID string to 10 characters per hierarchy level.

5. Select the "Included in HID" check box for levels 1 and 2.

6. Select the "OS area" option for level 2.
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7. Activate the "Derive picture hierarchy from the plant hierarchy" check box.
Subsequent appearance of the dialog box:

Customize Plant Hierarchy |

Mumber of hierarchy levels: 4 -

— Level Settingz

Lewvel Max. number  Included in Wit 05 area
of characters HID separatar

1 = 3 v .

I (T (R v &

3 = r = r

&; Iﬂ I |7

5 24 = r ~

B 4 = r ¥

7 24 = r ¥

& 24 = r ¥

Preview: |1 T TTINN2222222222Y

v Derive picture kigrarcky fram the plant bierarchy
[ Derive diagnostic screens from the plant hierarchy
£ Derive PH names from the names of the hardware components

€ Derive PH names from the comments of the hardiware components

Cancel Help

8. Click "OK" to save your entries.
The "You have changed the "Included in HID" property. Do you also want the changes to
apply to existing hierarchy folders?" message is output.

9. Click "Yes" in the message box..
The program saves all settings.
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453

Structure in the Plant View

Plant hierarchy of the example project

54

You already specified four hierarchy levels with the PCS 7 "Create new project" wizard. As a
result, you will find the following hierarchy folders in the tree view of your project:

® Process cell - level 1
e Unit - level 2

® Function - level 3

® Device - level 4

The names of the hierarchy folders are default names assigned automatically by PCS 7
when the project is created.

For your "color_gs_MP" project, you must, adapt this structure to the individual requirements
of the "color_gs" project, change the default names, and insert new hierarchy folders. This
provides you with a clear structure and makes it easier to navigate through your project. You
can also treat all the objects as individual units.

In Getting Started we have specified the following hierarchy folder names for the various
components of the plant:

Default name Hierarchy folder Technological assignment

Plant Plant1 Complete plant

Unit RMT1 Raw material tank 1

Function FC111 Flow control (dosing)

Function LI 111 Level indicator for raw material tank 1
Function NP 111 Pump control

Function NK 111 Valve control

Function NK 112 Valve control

Function NK 113 Valve control

Function NK 114 Valve control

Device ADDIT Auxiliary chart for specifying setpoints
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454 How to Adapt the Default Names

Requirements
® The example project is open in SIMATIC Manager.

® The plant view is activated.

Procedure for renaming the "Plant" folder
1. Select the hierarchy folder "color_gs_MP/color_gs_Prj/Process cell(1)".

2. Select the menu command Edit > Object Properties....
The "Properties - Hierarchy Folder" dialog box opens and the "General" tab is selected.

3. Enter the name "Plant1" in the "Name" box.

Properties - Hierarchy folder -- Plant1 |

General | Contral and maonitaring attributes I A5-05 Azzsignment I 588 Type Definition I

t anne; Plant

Froject path: calor_az_Pr

Storage location

of project: |E:'\F'ru:ugram FilezhSIEMEMNSMSTERP a7 projheolor_gzhoolo Prj
Authar: |

Date created: 10/27/2004 09:50:07

Lazt maodified: 104272004 11:11:59

Commett: ﬂ

[

Caricel | Help

4. Click "OK" to apply your settings.
The dialog box closes and the name of the hierarchy folder is changed to "Plant1".

Video
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Procedure for renaming the "Unit" folder
1. Select the hierarchy folder "Unit (1)".

2. Select the menu command Edit > Object Properties....
The "Properties - Hierarchy Folder" dialog box opens and the "General" tab is selected.

3. Enter the name "RMT1" in the "Name" box.

4. Switch to the "Control and Monitoring Attributes" tab.
The "No modification when renaming the hierarchy folder" check box is deactivated by
default. This ensures that the text for the OS area ID is always changed according to the
name of the hierarchy folder.

Properties - Hierarchy folder -- Plant1:RMT1

General Contral and monitoring attributes | &5-05 Azzignment | 582 Tope Definition I

Plant designation: Fm

¥ Mame of the hierarchy folder is part of the HID

05 area |D: IHMT']

Ficture name for O5: IHMT1

[~ Mo madification when renaming the hierarchy folder

Crder. .. |

Cancel | Help

5. Click "OK" to apply your settings.
The dialog box closes and the name of the hierarchy folder is changed to "RMT1".
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Procedure for renaming additional folders

1.

Select the hierarchy folder
"color_gs_MP/ color_gs_Prj/Plant1/RMT1/ Funktion(1)".

Select the menu command Edit > Object Properties.
The "Properties — Hierarchy Folder" dialog box opens.

3. Enter the name "FC111" in the "Name" box.

Click "OK".
Your settings are applied and the dialog box closes.

Select the folder
"color_gs_MP/ color_gs_Prj/Plant1/RMT1/ FC111/ Device(1)".

. Select the menu command Edit > Object Properties.

The "Properties — Hierarchy Folder" dialog box opens.

7. Enter the name "ADDIT" in the "Name" box.

8. Click "OK".

Your settings are applied and the dialog box closes.
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4.5.5 How to Insert Additional Hierarchy Folders

Requirements

Procedure

3. Change the name to "LI111".

The example project is open in SIMATIC Manager.

The plant view is activated.

. Select the "RMT1" folder.

Select the Insert > Plant Objects > Hierarchy Folder command.
The program generates new hierarchy folder named "Function [consecutive number]".

4. Press the ENTER key
5. Repeat steps 1 to 4 to create additional hierarchy folders:

58

NP111 — motor control
NK111 — valve control
NK112 — valve control
NK113 - valve control

NK114 - valve control
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Result

Your plant hierarchy should now look like this:

£ color_gs_MP (Plant ¥iew) -- C:"Program Files'SIEMENSSTEP 7' s 7proj'.color_gs'co... [lj[=]
- - __________________________________ ____________}

=-{2a] color_gs MP [ExFC111 (Eg L1111 (B NE1T1
=8P color_gs_Pri [EaNET12 [EaNK113 [EaNK114
E=1-[Ea) Plant! NP111 -#r Picture(3]
SR R T 1

- [Ej FC111
(g LI
(B ME111
(B ME112
(B ME113
(B ME114
-] NP111
EI@ color_gz_Lib

@ Models

-- Frocess tag types
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45.6 How to Check the Assignment of AS/OS to the PH

Assignment of the hierarchy folders

The individual components of the plant are assigned to specific automation systems and
specific operator stations. Each hierarchy folder of the plant hierarchy is given exactly this
information. This is only important if you have more than one automation system or operator
station in your project.

In the "color_gs" project, you have only one automation system and one operator station. As
a result, all the hierarchy folders are automatically assigned.

Procedure for checking the assignment

1. Select the "RMT1" hierarchy folder and then select the menu command Edit > Object
Properties.
The "Properties - Hierarchy folder" dialog box opens.

2. Select the "AS-OS Assignment"” tab.
Assignments in this tab:

— Inthe "Assigned AS (chart folder)" list, you will see the automation system that
processes the data.

— In the "Assigned OS" list, you will see the operator station on which the data are
displayed.

3. Close the dialog box.
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457 The Current State of your Project

Completed Configuration Tasks
Up to now, you have made the following settings for your project:
® You have created the "color_gs" project in SIMATIC Manager.
® You have configured the hardware components in HW Config.
® You have downloaded the hardware configuration from HW Config to the CPU.
® You have entered settings in the plant hierarchy.

® You have mapped the plant structure of the "color_gs" project in the plant hierarchy.
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Creating CFC charts 5

5.1 CFC Charts and the CFC Editor

The Theory -- What are CFC Charts and What is the CFC Editor?

The overall process of a plant is described by continuous sequences. For this purpose, you
must create CFC charts in the CFC Editor of PCS 7.

You create CFC charts by inserting blocks from the PCS 7 Library V7.0 into the charts.
These include single blocks, for example, blocks for closed-loop control of a process or for
monitoring measured values. The inputs and outputs of these blocks are then interconnected
and assigned parameters directly in the CFC Editor. The user-friendly graphic user interface
of the CFC Editor assists you in this task.

PCS 7 also provides process tag types in the standard library. They represent full CFC
charts for various process tags such as motors and valves.

You retrieve the CFC charts in the plant hierarchy. To keep the structure of the project clear,
the CFC charts are always stored in the hierarchy folders according to their relevance in the
process.

Identification of CFC charts
CFC charts are identified by the following icon leading their name: [[d%
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5.2 Working with libraries

5.2.1 CFC Charts and the Master Data Library

A brief theoretical introduction to the master data library

When creating CFC charts, you are working with the master data library. DO NOT copy any
blocks and process tag types directly from the PCS 7 standard library to the CFC charts of
your project. Create the blocks and process tags as required in the master data library and
copy these object from this library to the CFC charts.

What are the advantages of the master data library?

Use of the master data library ensures that the the same version of a block is used in a
project and that there can be no confusion. This especially important if there is more than
one project engineer working on a project with a multiproject.

The use of the master data library also provides you with another convenient PCS 7 function:
the hiding of libraries. This function allows you to hide all libraries except for the master data
library, for example, in order to prevent inconsistency and errors within the project.

One other advantage of using master data libraries is that they are archived automatically
when you archive the multiproject.
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5.2.2 How to Store Objects in the Master Data Library

Changes to blocks

You can change the properties of the block in the master data library. For example, you can
adapt messages specifically to your project requirements. Each block instance that is
created when you insert a block in a CFC chart automatically has the modified properties.

This means that you only have to modify the block once in the master data library and not
repeatedly for each individual block instance.

Modifications to blocks that are intended for a specific CFC chart are made directly in the
block instance in the CFC chart. This includes, for example, parameters for inputs and
outputs, such as setpoints and limit values.

Master data library and process tag types

You can also store the process tag types provided by PCS 7 in your master data library. The
following occurs in the background: all the blocks included in this process tag type, are
automatically entered in the block folder of your master data library.

Basic procedure

Step Action

1 Open library (Page 68)

2 Store all blocks in your master data library (Page 69)
The PCS 7 wizard automatically generates the master data library when a project is
created.

3 Store process tag types in the master data library (Page 72)
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5.2.3 Working with the Master Data Library

Blocks in the master data library

Creating a master data library for a large project requires detailed planning before the CFC
charts are actually created. In this Getting Started, we will provide you with all the blocks you
require for the "color_gs" project. The blocks are listed in the table below. The table also

contains:

® Object name

This is an alphanumeric block code displayed in PCS 7

® Symbolic name
Short descriptive name for the block

® Meaning
Short description of the purpose of this block

® Type of block
Defines the block category

® Associated CFC chart

Returns all CFC charts where the block is installed

Object | Symbolic Meaning Type of Associated
name | name block CFC chart
FB40 INT_P Generates the time integral of an Technological CFC_LIM111
input value block CFC_FC111
FB46 OP_A_LIM Manipulates an analog value Operator control CFC_FC111
block
FB48 OP_D Manipulates a digital value Operator control CFC_FC111
block
FB61 CTRL_PID Continuous PID controller Technological CFC_FC111
block
FB63 DOSE Doses components Technological CFC_FC111
block
FB65 MEAS_MON Monitors an analog measured value | Technological CFC_LI111
block
FC63 MUL_R Multiplies input values and outputs Function CFC_FC111
the result at the output
FC275 |CH_AI Processes an analog input value Driver block CFC_LI111
signal CFC_FC111
FC276 |CH_AO Processes an analog output value Driver block CFC_FC111
signal
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Process tag types in the master data library

5.2 Working with libraries

You enter the process tag types in your master data library in exactly the same way as the
individual blocks. You need the following process tag types for the "color_gs" project:

Object name Meaning Associated CFC chart
MOTOR CFC chart for a motor CFC_NP111
VALVE CFC chart for a valve CFC_NK111
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5.2.4 How to Open the Libraries

Requirement
SIMATIC Manager is open.

Procedure

1. Select the File > Open....
command. The program opens the "Open Project" dialog box.

2. Select the "Libraries" tab.
3. Highlight the "PCS 7 Library V70" and "color_gs_Lib" libraries in the picklist.

Open Project |

lszer projects  Libraries | Sample pn:uie-:tsl Multipru:uieu:tsl

I ame | Storage path -
& CFC Library
r_gs_Lib
- PCS 7 Library W70
& Redundant 10 [¥1]
@ SFC Library C:A\Program Files\SIEMEMSASTERPTWST
G SIMATIC BATCH Blocks  C:\Program Files\SIEMENSA\STEP?AS 7
G SIMATIC_NET_CP C:\Program FiIesHSIEMENSRSTEF’?RSjLI

3

b=

Selected
Lzer Projects: [
Libraries: |_2
Sample Projects: I_
kultiprojects: [ Erowse... |

Cancel Help |

4. Click "OK".
The program opens both libraries in the component view.
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525 How to Store Blocks

Requirements

Procedure

SIMATIC Manager is open.
PCS 7 Library V70" is opened and the component view is activated.

The "color_gs_Lib" master data library is open and the component view is activated.

. Select the Window > PCS 7 Library V70 (component view) command

The program opens the PCS 7 standard library.

. Select the

"PCS 7 Library V70/ Blocks + Templates/ Blocks" entry from the tree view.
The detail view shows all blocks available in the PCS 7 standard library.

. Select the View > Details command.

The view returns the object names, that is, the short names, and the symbolic names of
the blocks. This gives you more detailed information.

. In the detailed window, select the required blocks according to the following list:

— FB40-INT_P

- FB46-OP_A_LIM

- FB48-0OP_D

- FB61-CTRL_PID
- FB63 - DOSE

- FB65 - MEAS_MON
- FC63-MUL_R

- FC275-CH_AI

- FC276 - CH_AO
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PCS 7 Library ¥70 {(Component view) —- E:\Siemens'97libs"PCe_7_Library_¥70
El@ PCS 7 Library W70 Object name | Symbolic name | Created inlan.. | Sizeint.. | Tope
E-gl Blocks+Templates EHFE34  AVERP SCL 368 Function Block 3.0
. (zH Blocks gFFE3E  COUNT_F SCL 30 Function Block 3.0
L % T‘Zm[';'atfs _ Z3FE37  DEADTP  SCL 704 FunctionBlock 3.0
E‘" @E"E‘E =c Et‘_’a“”m Z3FB38  DIFFP 5CL 518 Function Block 3.1
=
Ur;:;”e’a s &3 FE40 INT_P SCL 892 Function Block 4.2
(3] Equipment Propeties |8 FB41 LIMITS_P SCL 26 Function Block 2.0
&3 FE42 MEAMTM_P  SCL 1306 Function Block 3.0
&3 FE43 MESSAGE  SCL B34 Function Block 3.0
&3 FE45 OF_A SCL 156 Function Block 3.0
&3 FE4G OF & LM SCL 356 Function Block 3.0
&3 FE4T OF A RJC  SCL 388 Function Block 3.0
&3 Fo4a OF_D SCL 206 Function Block 2.0
&3 FE4 OF_D3 SCL 1136 FunctionBlock 30 _
A I b

5. Select the Edit > Copy command.

6. Select the Window > color_gs_Lib (component view) command.

This opens the master data library.

Select the tree view entry

"In <color_gs_MP>/ color_gs_Lib/ S7 program(1)/ Blocks".
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PCS 7 - Getting Started - Part 1
Getting Started, 09/2007, A5E00857261-02



Creating CFC charts

8. Select the Edit > Paste command.
The program inserts the selected blocks.

color_gs_Lib {Component view) -- C:Program Files'SIEMENS STEP 7" 5... [I[=]

Eﬁ I < color_gs_MP:
EI@ color_gs_Lib
- E-{z2] 57 Programi{1]

@ Chartz

EH:I Shared Declarations

Object name

Symbolic name

5.2 Working with libraries

Size it

FXFR40

INT_P
Y
OF [

Created ...
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5.2.6 How to Store Process Tag Types

Introduction

In the following, you will store process tag types in the "Charts" directory of your master data
library in the component view. You will then copy your master data library from the
"Templates" directory to the "Process tag types" directory in the plant view.

Requirements
e SIMATIC Manager is open.
e PCS 7 Library V70" is opened and the component view is activated.

® The "color_gs_Lib" master data library is open and the component view is activated.

Procedure

1. Select the menu command Window > PCS 7 Library V70 (Component View).
This opens the component view of the PCS 7 standard library.

2. Select the PCS 7 Library V70/ Blocks + Templates/Templates" entry from the tree view.
The detail view shows all charts templates available in PCS 7.

3. Select the following charts in the detailed window:
"MOTOR"
"VALVE"

4. Select the menu command Edit > Copy.

5. Select the menu command Window > color_gs_Lib (component view).
This opens the master data library.

6. Select the tree view entry
"In <color_gs_MP>/ color_gs_Lib/ S7 program(1)/ Charts".

7. Select the menu command Edit > Paste.
All the selected process tag types are inserted.

8. Close the "PCS 7 Library V70".
9. Open the plant view of "color_gs_lib".
10.Select the "In <color_gs_MP>/ color_gs_Lib/ Templates" folder from the tree view.
11.Select the following subfolders in the detailed window:
"MOTORS"
"VALVES"
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5.2.7

Introduction

5.2 Working with libraries

12.Select the menu command Edit > Cut.

13.Select the folder
"In <color_gs_MP>/ color_gs_Lib/ Process tag types" from the tree view.

14.Select the menu command Edit > Paste.
The selected process tag types are inserted.
The "Templates" directory is empty.

Note

As soon as a process tag type is stored in the master data library, all the individual blocks
contained in this process tag type are automatically stored in the "Blocks" folder.

If you select "<color_gs_MP>/ color_gs_Lib/ S7 Program(1)/ Blocks" in the tree view, in the
detailed window you will see all the blocks that you yourself have inserted or that were
automatically created by copying the process tag types.

Showing and Hiding Libraries

You can hide libraries you do not require. This makes working with the catalog in the CFC
Editor clearer and less prone to errors. Since you have already stored all the necessary
blocks and process tag types in your master data library, you work exclusively with this
master data library when creating the "color_gs" project.

You can show libraries again quickly if you need them again.
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528 How to Hide and Show Libraries

NOTICE

Make sure that you actually have all the required blocks and charts in your master data
library.

Requirement
SIMATIC Manager is open.

Procedure for Hiding Libraries
1. Select the File > Manage....
command. The program opens the "Manage" dialog box.

2. Select the "Libraries" tab.

3. Select all the libraries in the list except the following libraries:
Master data library "color_gs_Lib"

"PCS 7 Library V70"

SFC Library

Standard library

Manage |

IUser projects  Libraries | Sample pn:uiectsl Multipru:uieu:tsl

K EE | Storage path -
. CFC Library MEMSASTER?AST
@ color_gs_Lib C:\Program FileshSIEMEMSASTERT a7
€ PCS 7 Library W70 C:\Program Filez"\SIEMEMS\STEPTAST
- Fedundant 10 1] IEMEMNSSSTERPTAS Y
& SFC Library
IMATIC BATCH Blo

MATIC_MWET_CP

Selected
Uszer Projects: l_
Libraries: I_E
Sample Projects: l_
Mulbiprojects: I_ Hide | Dizplay... |

|
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4. Click "Hide".
All the libraries you selected are removed from the list.

5. Click "Close".
You have hidden all libraries which you are not going to use. You can no longer see them
in the CFC Editor catalog.

Procedure for Showing Libraries

1. Select the File > Manage....
command. The program opens the "Manage" dialog box.

2. Select the "Libraries" tab.

3. Click "Display...".
The program opens the "Browse" dialog box.

4. Select the ".../SIEMENS/ STEP7/ S7LIBS/ [name of library]" object from the tree view.
The library is displayed in the pane on the right side.

5. Click "OK".
The program closes the dialog box. The library you selected is displayed and marked in
the libraries list of the "Manage" dialog box.

6. If you want to display additional libraries, repeat steps 3 through 5.

7. Click "Close".
The program closes the dialog box.
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5.3 CFC charts in the PH

5.3.1 Working with CFC Charts

Introduction

Once you have made the preparations for creating the CFC charts by filling your master data
library, you can now start creating the CFC charts.

Basic procedure for creating CFC charts

Step Action

1 Create empty CFC charts in the plant hierarchy

2 Insert individual blocks in an empty CFC chart

3 Interconnect the inputs and outputs of blocks and assign parameters to them

CFC Charts in the PH

The PCS 7 "New Project" wizard has already created a CFC chart in your plant hierarchy.
This is stored in the "ADDIT" folder. This CFC chart does not yet contain any blocks. You
have to insert them in the CFC Editor.

In addition, you require other charts for the "color_gs" project , which you insert in the plant
hierarchy and then edit in the CFC Editor.

It is also important that you assign brief descriptive names for all CFC charts of the
"color_gs" project to keep your project easy to understand.

PCS 7 - Getting Started - Part 1
76 Getting Started, 09/2007, A5E00857261-02




Creating CFC charts
5.3 CFC charts in the PH

5.3.2 Which Charts do you Need in the "color_gs" Project?

CFC Charts in the Example Project
The following CFC charts are needed for the "color_gs" project:
e CFC_SETP - for specification of setpoints
® CFC_FC111 —for closed-loop control of dosing amount and dosing speed
® CFC_LI111 —for control and simulation of the liquid level
e CFC_NP111 - for motor control
e CFC_NK111 to CFC_NK114 - for valve control

Each chart has a process-related meaning. To fully understand the part of the plant you are
configuring in Getting Started, you should understand the process-related meaning of the
individual CFC charts. We provide a brief description of each individual chart below.

Some Details about Creating CFC Charts

You will create the CFC_SETP, CFC_FC111 and CFC_LI111 charts yourself. PCS 7 makes
the CFC_NP111 and CFC_NK11x available to you as a complete CFC chart in the form of a
process tag type. This will illustrate the great advantage of using process tag types, which
thus far you have only stored in your master data library.

Note

In the "color_gs" project, the names of the CFC charts are assigned according to the name
of the associated hierarchy folder and, thus, also the name of the associated process tag. As
a result, unique identification is always possible.

5.3.3 Process-Related Meaning of the "CFC_SETP" CFC Chart

CFC_SETP
The CFC_SETP is used for dosing from the OS. The blocks mean the following in this case:
e The PARADOS_RM1_QTY block specifies the dosing speed.
e The PARA_DOS_RM1_VOL block specifies the dosing volume.
® The PARA_DOS_RM1_SEL block specifies the target reactor.
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5.3.4 Process-Related Meaning of the "CFC_FC111" CFC Chart

CFC_FC111

The CFC_FC111 is used for closed-loop control of the dosing volume and dosing speed. The
blocks mean the following in this case:

® The "CH_AI" block provides the currently dosed volume at the "V" output and transfers
this measured value to the "PV_IN" (process value) input of the "DOSE" block.

® The interposed "INT_P" block is used for simulating the dosed volume.
e The "CTRL_PID" block controls the speed of the dosing by means of a flow controller.

e The"CTRL_PID" block receives the setpoint specifications via the step control in
conjunction with the "PARA_DOS_RM1_VOL" block.

® The manipulated variable for the valve is output at the "LMN" output and is fed directly to
the "CTRL_PID" block at input "LMNR_IN" in the absence of manipulated variable
feedback from the process.

® The "CH_AOQO" block outputs the manipulated variable to the valve.

5.3.5 Process-Related Meaning of the "CFC_LI111" CFC Chart

CFC_LI111

The CFC_LI111 is used for controlling and simulating the fill level. The blocks mean the
following in this case:

® The "CH_AI" block reads in the fill level of the raw material tank and outputs the current
value at output "V".

® By default, this output is interconnected with the "U" input of the "MEAS_MON" block.
® The "INT_P" block is used to simulate the fill level.

5.3.6 Process-Related Meaning of the "CFC_NP111" CFC Chart

CFC_NP111
The CFC_NP111 is used for pump control. The blocks mean the following in this case:
e The "CH_DI" block supplies the current state of the pump (on or off) at output "Q".

® This value is interconnected to the "FB_ON" input (feedback ON) of the MOTOR block
where it is evaluated.

® The plant operator or a higher level controller controls the "MOTOR" block.

® The "CH_DOQ" block takes the control command from the "QSTART" output of the
"MOTOR" block and outputs this to the pump in the process.
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5.3.7 Process-Related Meaning of the "CFC_NK11x" CFC Chart

CFC_NK11x
The CFC_NK11x is used for valve control. The blocks mean the following in this case:

e The "CH_DI" block returns feedback on the status of the valve (open or closed) to the
"VALVE" block.

® The "VALVE" block switches the valve according to the setting made by an external
controller or by an operator: The control command is passed on from the "QCONTROL"
output via the "CH_DOQ" output driver to the valve.

® The "VALVE" block can forward fault messages to the operator station.
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53.71 How to Rename CFC Charts in the PH

Requirements

Procedure

The example project is open in SIMATIC Manager.

The plant view is activated.

A CFC chart you created is already in the ADDIT folder. All you need to do now is rename it.

1.
2.
3.

Select the"color_gs_MP/color_gs_Prj/Plant1/RMT1/FC111/ADDIT" folder in the tree view.
Select the "CFC(1)" object in the detailed window.

Select Edit > Object Properties.
The "Properties CFC Chart" dialog box opens and the "General" tab is selected.

. Type the name "CFC_SETP" into the input box.

The name of the chart real projects usually relates to a user-specific system for the
identification of process tags.

Properties CFC chart | x| |

Leneral | Yersion I

I amne:

Project path;

Technologizal path:

Storage location of project; |I::'~.F'ru:ugram Filez\SIEMEMNSSS TEF P 7 projheolor_ogshcaola_Prj

Buthar:

|CFC_SETH

||:|:|I|:|r_gs_F'ri"-.SII'-1.-i‘-.TIE 40001 BCPU 417-44%57 Proagram(1 WCharts

||:|:|I|:|r_gs_F'ri"-.F'Iant'I MAMTISFCI118ADDIT

D ate created: 1042742004 2:50:19

Last maodified: 10/27 /2004 3:50:19

Comment; ;I
Cancel | Help |
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5. Click "OK" to save your entries.
Video
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53.7.2 How to Insert New CFC Charts in the PH

CFC charts to be inserted
You must insert the following CFC charts in the form of new, empty CFC charts:

Requirements

"CFC_FC111"
"CFC_LI111"

The example project is open in SIMATIC Manager.

The plant view is activated.

. Select the

"color_gs_MP/color_gs_Prj/Plant1/RMT1/FC111" folder from the tree view.

. Select the menu command Insert > Plant Objects > 2 CFC.

The CFC chart "CFC(1)" is inserted. When you insert new charts, PCS 7 first assigns the
default name "CFC" followed by a consecutive number and activates the input mode for a
new name.

3. Enter the name "CFC_FC111" and press the Enter key.
4. Select the

Procedure
1
2
5.
6.
82

"color_gs_MP/ color_gs_Prj/ Plant1/ RMT1/ LI111" folder from the tree view.

Select the menu command Insert > Plant Objects > 2 CFC.
The CFC chart "CFC(1)" is inserted.

Enter the name "CFC_LI111" and press the Enter key.
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5.3.7.3 How to Insert the "MOTOR" Process Tag Type

Introduction

Requirements

Procedure

You have already stored the "MOTOR" process tag type in your master data library. You
now only need to insert this process tag type into the plant hierarchy in your "color_gs"
project.

The example project is open in SIMATIC Manager.

The plant view is activated.

. Select the tree view entry
"color_gs_MP/ color_gs_Lib/Process tag types/MOTORS".
The detail view displays the process tag types you inserted into the master data library.

. Select the "MOTOR" CFC chart and then select the menu command Edit > Copy.

3. Select the

"color_gs_MP/ color_gs_Prj/Plant1/RMT1/NP111" folder from the tree view and then
select the menu command Edit > Paste.
The "MOTOR" CFC chart is inserted into the hierarchy folder and selected.

. Select the menu command Edit > Object Properties.
The "Properties CFC Chart" dialog box opens.

. Change the default name "MOTOR" to "CFC_NP111" in the "Name" box.

. Click "OK" to save your entries.

Video
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5.3.8 Current Status of Your Project

Completed Configuration Tasks

In preparation for the actual creation of CFC charts, you have now completed the following
configuration tasks:

® You have stored all the necessary blocks and process tag types in the master data
library.

® You have hidden libraries that you do not require for the "color_gs" project so that only
the "color_gs_Lib" master data library is still visible.

® You have renamed and inserted new CFC charts in the plant hierarchy.
® You have inserted the "MOTOR" process tag type in the plant hierarchy.
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54 Working with the CFC Editor

54.1 Introduction to the CFC Editor

CFC Editor

The CFC charts are actually edited, e.g., blocks are inserted and their parameters assigned,
in the CFC Editor. As soon as you open a CFC chart, the CFC Editor opens. The editor
always opens in the view in which it was closed the last time you worked with it.

With its normal settings, the CFC Editor is divided up as follows:

® On the left side of the editor you see the CFC chart displayed. If you have opened an
empty CFC chart, you will simply see an empty space here. This is where you insert
blocks as required to describe continuous processes. Afterwards, you assign parameters
and interconnect the blocks.

® On the right side of the editor you see the catalog containing the blocks, libraries, and
CFC charts.

All the work that you do with the CFC Editor is saved automatically by PCS 7.

Additional information

Detailed information about the CFC Editor is available in the corresponding CFC Online Help
and in the SIMATIC,CFC for S7, Continuous Function Chart Manual.
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5.4.2 CFC Chart in the CFC Editor

CFC chart

Each CFC chart can consist of up to 26 chart partitions. A new CFC chart consists of only
one chart partition. Only one chart partition is necessary for the "color_gs" project. Each
chart partition, in turn, consists of six sheets.

You can select between two different views using buttons in the toolbar:

® Asingle sheet: ﬂl

® Overview with six sheets: El
The status bar shows which sheet of which chart partition is currently being displayed.

Switching from the Overview to a Single Sheet

You can switch from the overview to the single sheet view by double-clicking on the required
sheet.

The individual sheets in the overview are arranged in the order shown below:

1 4

Additional information

Detailed information is available in the corresponding online help of the CFC and in the
SIMATIC, CFC for S7, Continuous Function Chart Manual.
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54.3 Catalog in the CFC Editor

Opening the Catalog
If it is not already open, open the catalog using the menu command View> Catalog menu.

Organization of the catalog
In the catalog you will see four tabs:

® Blocks - here you will find the blocks sorted according to block families. You will not work
in this tab in the "color_gs" project.

® Charts - here you will find all the charts you created in the plant hierarchy, for example,
CFC _FC111, CFC_LI111. The CFC chart that is currently open and displayed in the CFC
editor is labeled by a small open folder.

® |Libraries - These contain all PCS 7 standard libraries and your master data library.
You have already executed the "hide" function to hide all libraries in the "color_gs" project
which you do not require to configure the system. This means that you can only see the
"color_gs_Lib" library.

e Unplaced blocks - here you will find blocks that are not displayed in a CFC chart. Within
the "color_gs" project, this tab is not displayed since there are no "unplaced blocks" in
your project.

Additional information

Detailed information is available in the corresponding CFC Online Help and in the SIMATIC,
CFC for §7, Continuous Function Chart Manual.
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54.4 Overview of the Configuration Steps for CFC Charts

Overview

To create CFC charts, always follow the steps below in the order given:

Step

What?

1

Open charl (Page 89)

2

Insert blocks

Options:

e Insert blocks in "CFC_SETP"
e Insert blocks in "CFC_FC111"
e Insert blocks in "CFC_LI111"

Assign parameters to blocks
e Rename blocks
e Specify input/output values

4

Interconnect blocks (Page 100)

The "Insert blocks" step is skipped for process tag types. You now only have to configure
and interconnect the process tag types.

Information from the online help for the block

Note

If you need additional information on the blocks, for example, the functions of the individual
block inputs, select a block in the library or directly in the CFC chart and press the <F1> key.
The online help for this block opens immediately.
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545 How to Open the "CFC_SETP" CFC Chart

Introduction

Requirements

Procedure

To be able to place blocks in your CFC charts, you must now open the CFC chart.

® The example project is open in SIMATIC Manager.

® The plant view is activated.

1. Select the
"color_gs_MP/ color_gs_Prj/ Plant1/ RMT1/ FC111/ ADDIT" folder from the tree view.

2. Select the "CFC_SETP" object in the detail view, and then select the Edit > Open Object
command.
The CFC editor opens.

You can now edit the open chart.

5.4.6 Assignment of Block Parameters in CFC Charts

Assignment of Block Parameters

Each block has a number of different 1/0Os that are displayed in a table of the properties
dialog box. Click the column heading of the table to quickly find the inputs/outputs in this
dialog box. The column is then sorted in ascending or descending order.

The I/Os of a block can be both visible or invisible: You can only see invisible parameters in
the properties of the block but not in the representation in the CFC chart. In the properties of
the block, you can specify which I/Os in the CFC chart will be visible and which will be
invisible. In the "Not Displayed" column, you need to deactivate the check box of the relevant
I/O to make the I/O visible in the CFC chart. This function helps to make a CFC chart easier
to read. In the "color_gs" project, you will accept the default settings.
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547 How to Insert the Blocks into the "CFC_SETP"

Requirements

® The "CFC_SETP" CFC chart is open in the CFC editor -
Storage location: "color_gs_MP/ color_gs_prj/ Plant1/ RMT1/ FC111/ ADDIT".

® The catalog is open.

Procedure

1. Switch to the "Libraries" tab in the catalog.
The tab shows a view of the "color_gs_Lib" library.

2. Open the "color_gs_Lib/S7 Program(1)\Blocks/ OPERATE" folder in the tree view.

3. Drag-and-drop the "OP_A_LIM - FB46" block from the catalog to the CFC chart.
This block is used to define the dosing volume.

4. Insert further blocks into the CFC chart.
Proceed as described for the "OP_A_LIM - FB46" block.

— OP_A_LIM - FB 46: Dosing speed setting
— OP_D - FB48: Specifying the reactor to which the raw material will be pumped
5. Arrange the blocks in the CFC chart as shown below:

OP_A_LIM

—

OP_A_LIM

6. Close the chart.

Note

If a block is shown in blue or light gray after you have inserted it and if no block 1/Os are
displayed, it is covering an underlying block or extends beyond the edge of the sheet.

In this case, you must move the block with the mouse so that it does not cover any other
block and is within the limits of the sheet.
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5438 How to Assign Parameters for the Blocks in "CFC_SETP"

Requirements

® The "CFC_SETP" CFC chart is open in the CFC editor -
Storage location: "color_gs_MP/ color_gs_prj/ Plant1/ RMT1/ FC111/ ADDIT".

® All blocks are inserted.

Procedure

1. Select the "1 OP_A_LIM" block and then select Edit > Object Properties....
The "Properties - Block" dialog box opens and the "General" tab is selected.

2. Enter the name "PARA_DOS_RM1_QTY" in the "Name" input box.
The "Enable operating and monitoring" check box is activated by default.

Properties - Block - CFC_SETP'PARA_DOS_RM1_QTY

General | |0z |

Type: OF_&_LIK Block group:
M arne: P&RA DOS BT _OTY
Comment; Analogrvalueoperating [limited) :l
[npLts: & - ¥ OCM possible
Internal identifier: FE4G
e EEiEt Operator C and k. .. |
Ingtance DB: DBES

¥ Create block icon:
Hame [header]; QP A LIk I
F armily: OPERATE

[T MES-elewant
Avthar: BASISTO
To be ingerted in OB ftazks: — Special properties

fezzages,..
¥ Eeadback enabled

Frint | Cancel Help
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3. Switch to the "Inputs/Outputs” tab.
Here you can configure the I/Os of a block. You will find the names of all inputs and
outputs in the "Name" column.

4. Position the cursor in the "Value" column of the "U" connection and overwrite the default
value with the value "50".

Properties - Block - SETP, 1

General  [nputs/Outputs

& Mame 1/0 Typ Werk
1 EM I BiOCL 1

2 CP_EM I B 1

3 1 HL I REAL 100.0
4 Ll I REAL 0.0

5 LIME_LI In RE&L 0.0

&) LIME_ DR In B 0

7 BTRACK IM BOOL Burmpless=0n
e 1 IN_QUT REAL =0

a END QUT BiOCL 0

10 W ouT REAL 0.0

11 QJERR. ouT BOCL 1

1z QOF_ERR ouT B 0

13 QOF_LIM ouT B 0

14 Q0P _EM ouT B 0

15 YHL ouT BOOL 0

16 WLL ouT BOCL 0

Print |

Cancel |

Help

5. Position the cursor in the "Unit" column of the "U" connection.

A drop-down list is displayed.

6. Select the "m3/min" unit from the drop-down list.
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7. Click "OK" to apply your settings.
The name "PARA_DOS_RM1_QTY" is displayed in the header of the block in the CFC
chart.
When you create the process pictures, you will interconnect the I/Os of the blocks from
the CFC charts with objects in the process pictures. The tag name is formed from the
plant hierarchy, the CFC chart name, and the block name. You can find the name
"PARA_DOS_RM1_QTY" as part of the tag name.
The values of the 1/Os are applied.

8. Now change the names and parameter settings for the other blocks as shown in the table
below. To do this, follow the procedure described in Steps 1 to 5.
Some of the I/Os are not visible in the CFC chart.

9. Close the chart.

Block Name in project /0 Meaning Value Unit
20P_A_LI |PARA DOS_RM1_VOL |U* Setpoint for dosing 500 m3
M
U_HL Limit for entering the U 500
parameter
OP_D PARA_DOS_RM1_SEL |IO* The dosing is performed in | OFF
reactor 1.

* Invisible in CFC.
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549 How to Insert the Blocks into the "CFC_FC111"

Requirements

® The "CFC_FC111" CFC chart is open in the CFC editor -
Storage location: "color_gs_MP/ color_gs_prj/ Plant1/ RMT1/ FC111".

® The catalog is open, and the "Libraries" tab is visible.

® The "color_gs_Lib/S7 Programs(1)\ Blocks" folder is open in the tree view.

Procedure
1. Use a drag-and-drop operation to Insert the following blocks:
— Folder "DRIVER": CH_AI - FC275: Signal processing of an analog input value
— Folder "CONTROL": INT_P - FB40: Simulation of the dosing quantity
— Folder "CONTROL": DOSE - FB63: Dosing of raw material
— Folder "MATH_FP": MUL_R - FC63: Multiplies input values and returns the result at
the output
— Folder "CONTROL": CTRL_PID - FB61: Fill level monitoring and visualization of the
level in the process mode
— Folder "DRIVER": CH_AO - FC276: Processes an analog output value signal
2. Arrange the blocks in the CFC chart as shown below:
CTRL_PID
CH_AI —
—
MUL_R
1
|
INT_P DOSE
| | CH_AO
—
3. Close the chart.
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5.4.10

Requirements

Procedure

5.4 Working with the CFC Editor

How to Assign Parameters for the Blocks in the "CFC_FC111"

The "CFC_FC111" CFC chart is open in the CFC editor -

Storage location: "color_gs_MP/ color_gs_prj/ Plant1/ RMT1/ FC111".

All blocks are inserted.

. Open the "General" tab and "Inputs/Outputs" tab in the "Object Properties" dialog box for
each block.

2. Enter parameters for all blocks according to the table below.

3. When you have entered the parameters for all block 1/Os, click "OK" each time.
Your settings are applied.

PCS 7 - Getting Started - Part 1
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4. Close the chart.
Block Name in project |1/O Meaning Value
CH_AI INPUT_U SIM_ON* Simulation activated 1
MODE Measuring range 4 to 20 mA
16#0203
VHRANGE High measuring range 100 **
SUBS_ON Enables a substitute value 1
INT_P INT_P V_HL High limit volume summation 1000 1000
Liters
TI Integration time 2
DOSE DOSE SP_HLM* High limit of the setpoint for the 1000
dosing volume
MO_PVHR* High display limit of the process value | 1000
for the dosing volume
MO_PVLR Low display limit of the process value | 0
for the dosing volume
SPEXON_L Interconnection for the 1
internal/external switchover active
SPEXT_ON Default for the internal/external 1
switchover
MUL_R MUL_R IN2 Parameters for optional adaptation of | 1 **
the actual flow rate value
CTRL_PID |[CTRL_PID LIOP_MAN_SEL | Interconnection automatic/manual 1
active
LIOP_INT_SEL Interconnection for the 1
internal/external switchover active
SPEXON_L Switch controller to external setpoint 1
GAIN Set the gain of the controller to 0.5 0.5
CH_AO OUTPUT_LMN Not applicable
* Invisible in CFC.
** Default value
95
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Note

Use a period as the decimal separator.

For some input boxes, PCS 7 provides predetermined values that you can select from a
drop-down list. This drop-down list is activated automatically when you position the cursor in
the input box.

Note

You assign the "MODE" I/O for the CH_AI block. You assign this parameter only because
you have not configured any external /O modules in this Getting Started.
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5411 How to Insert the Blocks in the "CFC_LI111"

Introduction

Now you have to create the "CFC_LI111" chart. The procedure is exactly the same as for the
"CFC_FC111" chart.

Requirements

® The "CFC_LI111" CFC chart is open in the CFC editor -
Storage location: "color_gs_MP/ color_gs_prj/ Plant1/ RMT1/ LI1111".

® The catalog is open.

® The "color_gs_Lib/S7 Programs(1)\ Blocks" folder is open in the tree view.

Procedure

Drag-and-drop the following blocks to insert themm arrange them as shown in the figure and
then close the chart:

® Folder "DRIVER": CH_AI - FC275: This block reads the process value of an input module
and makes the value read in available in CFC for further processing.

o Folder "CONTROL": INT_P - FB40: This block is used to simulate the level of the raw
material tank 1.

e Folder "CONTROL": MEAS_MON - FB65: Fill level monitoring and visualization of the
level in the process mode

MEAS_MON

INT_P

CH_AI |
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5.4.12 How to Assign Parameters for the Blocks in the "CFC_LI111"

Requirements

® The CFC chart "CFC_LI111" is open in the CFC Editor - stored in the "color_gs_MP/
color_gs_prj/ Plant1/ RMT1/ LI111" folder.

® All blocks are inserted.

Procedure

1. Open the "General" tab and "Inputs/Outputs” tab in the "Object Properties" dialog box for
each block.

2. Enter parameters for all blocks according to the table below.

3. When you have entered the parameters for all block 1/Os, click "OK" each time.
Your settings are applied.

4. Close the chart.

Block Namein |I/O Meaning Value Unit
project
CH_AI INPUT_U | MODE Measuring range 4 to 20 mA 16#0203
VHRANGE High measuring range 500
SIM_ON Simulation value active 1
SIM_V Raw material tank level 500
SUBS_ON Enables a substitute value 1
SUBS_V Substitute value for SIM_V 500
INT_P INT_P U Simulation of the raw material tank -10
level
V_HL High limit of the output value 500
TI Integration time 1.0**
MEAS_MO |LIA U_WH High warning limit = 450 m3 450 m3
N
U_WL Low warning limit=7 m3 7 m3
U_AH High alarm limit = 490 m3 490 m3
U_AL Low alarm limit = 5 m3 5 m3
MO_PVHR* | High display limit of the process value | 500 m3
in the container
MO_PVLR* Low display limit of the process value | 0 m3
in the container
HYS Hysteresis 1
* Invisible in CFC.
** Default value

Note

You assign the "MODE" I/O for the CH_AI block. You assign this parameter only because
you have not configured any external I/O modules in this Getting Started.

PCS 7 - Getting Started - Part 1
98 Getting Started, 09/2007, A5E00857261-02



Creating CFC charts

5.4 Working with the CFC Editor

54.13 How to Assign Parameters for Blocks in the "CFC_NP111"

Introduction

You have already inserted the CFC_NP111 chart as a process tag type. For this chart, you
still need to adapt the default parameter values to your "color_gs" project.

Note

You do not have to adapt the names of the individual blocks when using process tag types.

Requirement

The "CFC_NP111" CFC chart is open in the CFC Editor - stored in the "color_gs_MP/
color_gs_prj/ Plant1/ RMT1/ NP111" folder.

Procedure

1. Open the "General" tab and "Inputs/Outputs" tab in the "Object Properties" dialog box for
each block.

2. Enter parameters for all blocks according to the table below.

3. Click "OK".
Your settings are applied.

4. Close the chart.

Block Name in /10 Meaning Value
project
CH_DI FB_RUN SIM_ON Switch simulation active 1
SUBS_ON Enables a substitute value 1
MOTOR MOTOR MONITOR Deactivate monitoring Monitoring = Off
AUT_ON_OP* Activate automatic mode Mode = AUTO
* Invisible in CFC.
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5414 Interconnection of Blocks in the CFC Charts

Interconnection of Blocks

Now, you will interconnect the inputs and outputs in the charts. You can interconnect the
blocks conveniently by clicking on the graphic user interface of the CFC editor. To do so,
click first on the output of a block and then on the input you want to interconnect the output
with. After clicking on the input, the interconnection is displayed as a line. The CFC Editor
automatically draws lines in the best position. The position of the lines has no impact on the
function of the interconnection.

Note
If you draw a connection incorrectly:
Click on the line of the incorrect interconnection and select the Edit > Delete command.

A Special Feature of the "CFC_SETP" and "CFC_NP111" Charts

The CFC_SETP charts do not require any interconnection because this chart is used only for
specifying setpoints and for storing operator commands.

The CFC_NP111 chart does not require any interconnections since you used a process tag
type for this chart so that all the interconnections are already made.
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5.4.15 How to Interconnect Blocks in the "CFC_FC111"

Requirements
® The "CFC_FC111" CFC chart is open in the CFC Editor.

® All blocks are inserted, renamed and configured.

Procedure
1. Click output "V" on the "INPUT_U" block.
2. Click on input "U" of the "INT_P" block.
The CFC editor automatically generates an interconnection line.
3. Following the same procedure, interconnect additional blocks according to the table
below.
The CFC chart then appears as follows:
CTEL_PID
CTEL_FI
IMFUT_U MUL _F PID Con
CH_AI UL _F @@ [DEADE_W|4SFEXT 0N
Analeasa EEAL-Mu 0.5 |GAIN Lhitd _HLKW f—
15#2'33—MDDE HERD— Ihl1 0.8 T Lihd _ L LI J—
16#0—UALIUE 1] 1. 0-IM2 a.@ (tu AR _AUT —
d0E  B—UHEAMGE | | GUALT T i.@ _LAG CH: _CUT I
O O—ULEAMGE 403 &2 nid _ Lidk H Lk
1—5IM_0N Loy Y 5 HWC_ Lk —
O _B—EIK _U PU_TIM EE|—
1—5UES_0N dc#S0—ac Py _IH SR
O B—ZUES_U 108 .3 Wi _FUHE
o
o @—-pnIsy
B-CEF
Ma Track |EP _TEE
O B-Zp _EXT
100  B—EPEXTHLI
O O—ZPEXTLL
A—LIOF_IN
1—SPEXON
A0E B— L _HLK
@ E—{L_ L LK
IMT_F O0sE 0. @—LHK_TEK
IMT_P DOZE 1z Ik _=E
Inteara dosing 1—{LI0F At
20471 AUHL — a0 — O—AUT _L
0@ @—g HL BULL— 1— 5P EXON STETDOS— I—LMNR Ih
. 0—u LL ] PuU_IH BTOL_Pi— Fﬁ#sﬂ—ﬂc Lk E
1) 16#S0—Egc_PL I;l HTOL_hj— EE#SE—EC Lk
4 . @—Hy z— gl #*
o . 20T EACK 1—{SPEXT _0 aC_"—
O—TEACK B—ACK _TOL|JRELXIME— OUTFPUT _ LKk
B—HOLD B—L_STAET [4SPEXT 0N CH_ADQ 0BS5S
A—{FAUZE FU_auT |- Analog 36
O—LIOF_SE EE|— 15#'3—@DDE HEAD—
B—{CAMCEL DEIEE _FI— 1] WALUE
1-{ETHDETL 108  D—UHEAMGE | |AUALIT ¥
B-CEF O O—ULEAMGE
d6#50—gC g I DI _0on
0. 0—STH_u
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4. Close the chart.

Block Output Block Input
INPUT_U Y INT_P U
INT_P Vv DOSE PV_IN
MUL_R ouT CTRL_PID PV_IN
CTRL_PID LMN OUTPUT_LMN U
CTRL_PID LMN MUL_R IN1
CTRL_PID LMN CTRL_PID LMNR_IN
Video
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54.16 How to Interconnect Blocks in the "CFC_LI111"

Requirements
® The "CFC_LI111" CFC chart is open in the CFC Editor.

® All blocks are inserted, renamed and configured.

Procedure

1. Interconnect additional blocks according to the table below.
Tha NEM Ahart than AannAaare Aace fallAawie:

LIA
MEAS _moN 0E35
fleas _wal L]
O—CEF WH_HALK [~
u aL_ALm|-
164#50—ac_U HH_WEM [—
433 .8 (g AH i Er—
4500 |0 _WH
E O T T
.0 |U_AL
1.0 [HYE
INT_P
IMT_P
Int=avra
1.0411 HUHL [—
S E—y_HL GULL—
o b [T ")
—d@ _a—u
1.0—HY=
UTERACK
O—TEACKE
O—HOLD
IMFUT _U
CH_RAI
Analas
A6# 203 MODE AERDI—
16#0—UALUE Ll
SO D—UHEAMGE | [AUALIT *f—
o O—ULERNEE
1— ST _0m
SEE _O—ETH_W
1A—ZUES On
SO _O—EZUES _U
2. Close the chart.
Block Output Block Input
INPUT_U \% INT_P VTRACK
INT_P V LIA U
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5.5 CFC charts in the process object view
5.5.1 Use of the Process Object View for Valve Control
Introduction

Now work on the charts CFC_NK111 to CFC_NK114. Until now you have inserted the
"VALVE" process tag type in your master data library and created the four hierarchy folders
in the plant hierarchy.

Working with the process object view

To handle almost identical charts, you will now become familiar with an extremely convenient
function in PCS 7: the process object view. This means that you do not need to open each
individual chart in the CFC Editor and assign parameter; rather, you can modify values
quickly in a table within the process object view.

The following preparations are necessary for this:

e Define the 1/O in the process tag type for the process object view (Page Fehler!
Textmarke nicht definiert.)
As the process object view does not visualize all I/Os for reasons of clarity you must
define the 1/Os to be shown. You define this once in the process tag type in the master
data library.

® Rename process tag types and their insertion into the hierarchy folder (Page 107)
You are going to copy the process tag type from the master data library to all the
hierarchy folders in which you require the valve control..

e FEdit parameter values in the process object view (Page 108)
The next sections are going to demonstrate the benefits of a process object view: you
can edit values quickly and easily in a table.
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5.5.2 Procedure

Requirements
® The example project is open in SIMATIC Manager.

® The process object view is activated

Procedure

1. Select the
"color_gs_Lib/Process tag types/Valves/VALVE" object from the tree view.

2. Select the menu command Options > Process Objects > Select 1/Os....
The "Filter: Select Connections" dialog box opens.

3. Activate the "Block" check box and enter the value "VALVE" in the input box.
This setting only allows the display of "VALVE" block connections.

Filter: Select Connections |

YWhich connections in the following do you want bo dizplay?

— Dizplay Connections

I~ &l

[ Wisible only

Filter by calurmn: Dizplay:
[T Chart I

¥ Block [waLvE

[T Connection

|
[~ Datatype | =]
I 140 |
I~ Block type |
[~ Chart type | ]
|

[ Process tag bupe

] I Cancel | Help
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4. Click "OK".
The "Select 1/0s" dialog box opens.

5. Click on the title of the "Parameters" column.
This will display all I/Os in the upper rows that are activated in the "Parameters" column.

6. Deactivate the check boxes of these I/Os.

7. Activate the check boxes in the "Parameters” column for the following 1/Os:
— AUT_ON_OP
— MONITOR
— START_SS

Note

If you click on the title of the "I/O" column, the I/Os are sorted in ascending or
descending order. This makes it easier to find what you are looking for.

Select Connections - color_gs_LibY Templates' YALYES " YALYE

Select the parameters and zignals that yau want to edit in the process object view.

Filter: Block' ="alVE'
Block Block comment  |f0 name 4 |1/ comment Proceszs t... (Paramete...Siognal |Deta typ &

1 YMALWYE | Single-DriveDu. . | AUT_L Linkakle Input 1. || |:| BOOL

2 |YALYE | Single-DriveDu. . |AUT _OM_OP |Operator Input .. |:| BOOL

3 |WALYE |Single-DrivesDu... |AUTO Cs AUTO Mode: 1=, | ] [] [pocL

4 |¥ALWYE | Single-DriveDu.. |AUTOP_EM  |Enakle: 1=0Cper ... |:| |:| BOOL

5 |YALYE | Single-DriveDu.. | ALK _PRO4 | Auxilisry Yalue 4 |:| |:| ARy

E |¥ALYE |Single-DriveDu... ALK _PROS | Auxilisry Yalue S |:| |:| ANY —

T IVALYE | Single-DriveDu.. | ALK _PROG | Auxilisry Yalue B |:| |:| ARy

g |YALYE |Single-DriveDu.. AU _PROF | Auxilisry Yalue 7 |:| |:| ARy

9 |YALVE |Single-DriveDu... | ALK _PROS | Auxilisry Yalue S |:| |:| ARy

10 |¥ALYE | Single-DriveDu. . | ALK _PRO9 | Auxilisry Yalue 9 |:| |:| ARy

11 |YALYE | Single-DriveDu. . |&UX_PR10 | Auxiliary Value . |:| |:| ARy

12 [WALWE | Single-Crivesdu... (B2 _EM Batch Enable ] [] [pocL

13 |WALYE  |Single-DrivedDu... |BA_ID Batch 1T ] [] |DWwORL

14 [WALWE |Single-DriveiDu... |B&_MA Batch Mame ] (] [ETRING

15 |MALYE | Single-DriveDu... [CL_OP_EM Enakle; 1=0per ... |:| |:| BOOL

16 |WALYE |Single-DrivedDu... |CSF Control System ... ] [] [pocL

17 |WALYE  |Single-DrivedDu... |EN ] [] [pocL

18 [WALYE |Single-DrivedDu... [ENO ] [] [pocL

19 [VYALWE |Single-DrivesDu... [FALULT_S5  |1=In Case of Fa... ] [] [pocL

20 |WALYE |Single-DrivesDu... |FB_CLOSE  |Feedback: 1=C... ] (] |Bool «|

<] | o
] I Open Chart Frint ... Defaul... Cancel | Help |

4

8. Click "OK".
The "Select 1/0s" dialog box closes.

9. Close the process object view.
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5.5.21 How to Insert the "VALVE" Process Tag Type

Requirements

® The example project is open in SIMATIC Manager.

® The plant view is activated.

Procedure

Follow exactly the same procedure as for the "MOTOR" process tag type:

1. Select the "VALVE" process tag type in the detail window of the "color_gs_MP/
color_gs_Lib/ Process tag types/VALVES" folder.

2. Insert the "VALVE" process tag type in the following folders using the Edit > Copy and
Edit > Paste menu commands:

3. Rename the inserted process tag types according to the table below.

color_gs_MP/color_gs_Prj/Plant1/RMT1/NK111
color_gs_MP/color_gs_Prj/Plant1/RMT1/NK112
color_gs_MP/color_gs_Prj/Plant1/RMT1/NK113
color_gs_MP/color_gs_Prj/Plant1/RMT1/NK114

4. Close the plant view.

Hierarchy folder Rename to:
/RMT1/NK111 CFC_NK111
./RMT1/NK112 CFC_NK112
./RMT1/NK113 CFC_NK113
./RMT1/NK114 CFC_NK114

A detailed description is available in the section
"How to insert the "MOTOR" process tag type" (Page 83).
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5522 How to Adapt the Parameters for "CFC_NK11x"

Requirements

The example project is open in SIMATIC Manager.

The process object view is activated

. Select the

"color_gs_MP/ color_gs_Prj/ Plant1/ RMT1" folder from the tree view.

. Select the "Blocks" tab.

The data are updated.

Select the "Block" entry from the "Filter by column" drop-down list.
This activates the "Display" box.

Enter the name of the block in the "Display" input box: "VALVE".
The table is updated and shows you the "Valve" block for all four CFC charts.

Note

If the name of the CFC chart is not fully displayed in the column, position the cursor
between the "Chart" column and "Chart Comment" column and double-click. This adapts
the column width automatically to the width of the entries.

Enter the name "stop_valve1" in the "Block Comment" column for the "CFC_NK111"
chart, and press the ENTER key.
This updates the block comment at all connections of this chart.

6. Change the block comment for the other CFC charts in the way shown in the table below.

7. Select the "Parameters" tab.

Procedure
1
2
3.
4.
5.
8
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The data is updated.

. Select the "Block" entry from the "Filter by column" drop-down list.

The "Display" input box is active.
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9. Enter the name of the block in the "Display” input box: "VALVE".
The table is updated.
You see exactly three 1/Os for each chart.

9 color_gs_MP (Process Object Yiew) -- F2,Copy 5" EXAMPLES_MP'.colo_MP

EI@ color_gs MFP
EI@ color_gs_Pr

B

@ color_gs_Lib

Global labeling field
e Documentation

@ General | Blocks ¢ Parameters | Signals | Messages | Picture objects I Archive tags | Hierarchy folder I Equipment properti 4 | L
Filter by column: Digplay: Filter general:
| Block x| [waLve | ¥ =]
Hierarchy Chart Chart comment 4 |Block  |Block comment |10 name 10 comment | Proces
1 FlantTsRMT1AMETTTY [JCFC_MKI111 |Walve: Single Driv... | VALYE |stop_walvel START_SS5  |[1=Start with 5... —
2 Flant1sRMT1AWET11Y [CFC_MK111 |Walve: Single Driv... | YALVYE |stop_walvel MOMITOR Select: 1=Muo...
3 Flant1SRMT 18K |CFC_MK111 |Walve: Single Driv... | YALVYE |stop_walvel AUT_OM_OP | Operator Input...
4 Flant1SRMT1AET12Y |CFC_MKI12 |Walve: Single Driv.. | WALYE |stop_walve2 START_SS  [1=Start with 5...
o] Plant14RMT18METT2Y |CFC_ME112 |Yalve: Single Driv... | WALYE |ztop wvalveZ MONITOR Select; 1=Mo...
[ Flant1SRMT1AME112Y |CFC_MKI12 |Walve: Single Driv.. | YALYE |stop_valve2 AUT_OM_OP | Operator Input...
7 Flant1SRMT18MK113Y |CFC_MK113 [Walve: Single Driv.. | YALYE |stop_valve3 START_SS  [1=Start with 5...
8 Flant1SRMT1AE113, |CFC_MK113 [Walve: Single Driv... | WALYE |stop_walve3 MOMITOR Select: 1=Ma...
9 Plant14RMT18METT 3% |CFC_ME113 |Yalve: Single Driv... | YALYE |ztop wvalved AUT_ONM_OF | Operator [nput. ..
10 |Plant1“BMT14METT4Y |CFC_ME114 |Yalve: Single Driv... |%ALYE | stop_valved START_SS  [1=Start with 5...
11 |Plant1~BMT15METT4Y |CFC_MEK114 |Walve: Single Driv... |WALYE | stop_valved MOMITOR Select: 1=Muo...
12 |Plant1sRMT18MNET T4 |CFC_ME114 |Walve: Single Driv... |WALWE | stop_walved AUT_OM_OP | Operator [nput... ]
[4] | 3

10.Go to the "Value" column and enter the values as listed in the table below. The following
applies to the the "Value" column:

Place the cursor in the appropriate field..

This changes the field to a drop-down box.

Select the desired item in the drop-down list.

CFC chart Block comment

CFC_NK112 stop_valve2

CFC_NK113 stop_valve3

CFC_NK114 stop_valve4
Note

Depending on the size of your monitor, you may not be able to see the "Chart" column any
more and, as a result, the assignment of the individual I/Os to a chart becomes difficult.

The process object view offers you the following options:

1. Position the cursor on the small box on the left next to the horizontal scroll bar and click.
This makes a vertical marker visible in the table.
1. Hold down the mouse button and drag this vertical marker behind the "I/O" column.

2. Release the mouse button.
This splits the table window and you can navigate in the right side with the horizontal
scroll bar in the table while the chart names are displayed on the left side.
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CFC chart 110 Meaning Value
CFC_NK111 START_SS Specify the initial valve state (open/closed) | O

MONITOR Disable monitoring of feedback from the Monitoring=off

process for the example

AUT_ON_OP Switch the valve to automatic mode Mode=Auto
CFC_NK112 START_SS See above 0

MONITOR See above Monitoring=off

AUT_ON_OP See above Mode=Auto
CFC_NK113 START_SS See above 1

MONITOR See above Monitoring=off

AUT_ON_OP See above Mode=Auto
CFC_NK114 START_SS See above 1

MONITOR See above Monitoring=off

AUT_ON_OP See above Mode=Auto

olor_gs_MP (Process Dbject Yiew) - F:\ Copy 5, EXAMPLES_MP' colo_MP
[=1{E] color_gs_MP
2 9% _ . . . . . ) il
E--@ color_gs_Pii @ General | Blocks ¢ Parameters |S|gnals| Meszages | Picture ob|ects| Archive tags | Hierarchy folder' E quipment properti I
Planil Filter by colurmn: Digplay: Filter general:

Documentation
@ color_gs_Lib

RMT
-% Global labeling field |Block ElNvaLvE | ilﬁlﬂl

Hierarchy Chart Chart comment  # |Block  |Block comment  |'Walue Uit Interconi
Plant1"BMTTAMETTTY [[CFC_NK111 |Yalve: Single Driv... | WaLVE |stop valwel 0 —
Flant1 "B TTAWEI11Y [CFC_MK111 |Yalve: Single Driv... | WALVE |stop_walvel M onitoring=. ..
Flanti SR T1ME111Y [CFC_NK111 |Yalve: Single Driv... | WALVE |stop_walvel Mode=futo
Flantl SR T1WWEI12Y [CFC_NK112 |Walve: Single Driv... | WALYVE |stop_wakwe2 i
Plant14BMTTAMETT2Y |CFC_NE112 |Walve: Single Driv... | WALVE |stop wvalweZ Monitoring=...
Flant1\BMTIWEI112Y [CFC_NK112 |Valve: Single Driv... | VALYE |stop_valkve2 Mode=futo
Flant1\RMT1WK113Y [CFC_NK113 |Valve: Single Driv... | VALYE |stop_valkve3 1
Flantl SR T1WWE113% [CFC_NK113 |Walve: Single Driv... | WALYE |stop_wakwe3 M onitoring=...
9 Plant14BMTTAMETT3% |CFC_NE113 |Walve: Single Driv... | WALVE |stop wvalwe3 Mode=futo
10 |Plant1%RET1ANETT4Y |CFC_WNE114 |Walve: Single Driv... |YaLVE | stop_valved 1
11 |Plant1%\RMT1ANETT4Y |CFC_WNE114 |Walve: Single Driv... |YaLVE | stop_valved M onitoring=. ..
12 |Plant1SRMT1ANETIT4Y |CFC_WNE114 |Walve: Single Driv... |WALVE | stop_valwed Mode=Auto

KN I | Kl [ LI;‘

o | || =] ol ra| =
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55.2.3 How to Specify the Type of Block Icon

Introduction

At this point you must start preparing for creation of process pictures. Since there are a few
automatic functions for this, you can already make settings at this point.

Requirements
® The example project is open in SIMATIC Manager.

® The process object view is activated

Procedure

1. Select the
"color_gs_MP/ color_gs_Prj/ Plant1/ RMT1" folder from the tree view.

2. Select the "Blocks" tab.
The program updates the data.

3. Select the "Block" entry from the "Filter by column" drop-down list box.
The program activates the "Display" input box.

4. Enter the name of the block in the "Display” input box: "VALVE".
The program updates the table and shows you the "Valve" block for all four CFC charts.

5. Enter "2" in the "Block Icon" column for the following charts:
"CFC_NK113"
"CFC_NK114"

6. Press ENTER.
This sets horizontal alignment of the valve block icon in the process picture.

¥ color_gs_MP (Process Object Yiew) -- F:\Copy 5. EXAMPLES_MP'.colo_MP

E--@ color_gs_MP

EI@ colar_gs_Pii General g Blocks |Parameters| Signalsl Meszages | Picture Dbiectsl Auchive tags | Hierarchy folder | Equipment pmpeltiesl 1 I L4
=) Flantl Filter by colurmt: Digplay: Filter general:
AT
> | |valvE

- FC111 [Block = | ililﬁl
E IIIJI}-I(:II:II‘I Hierarchy |Chart Chart comm... | Black Black comment Create bloc.. |Block icon  [OCM possible]l |
E NET12 1 Plant1sAM... [CFC_ME111 |Valve: Singl... |VaLYE stop_valvel [v] [v] T
B NE113 2 Flant1\FAM... |CFC_NE112 |Valve: Singl... [VaLYE stop_valveZ [v] [v]
B NETT4 3 Flant1%AM... |CFC_ME113 [Valve: Singl... [VALYE shop_valvel [v] 2 [v]
[]___ NF111 4 Plant1%FRM... |CFC_ME114 [Walve: Singl... [VALYE shop_valved [w] 2 [w]

[ SFC_RMT1

----- - RMTI

I:I---@ color_gs_Lib

~
[« 4

7. Close the process object view.
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5524 How to Delete Interconnections to Addresses

Introduction
You use process tag types from the PCS 7 Library in your project for the NK111 to NK114
valve controls and the NP111 motor control. These process tag types have default
interconnections to input/output modules. Because you are working without real input/output
modules in this Getting Started, a warning message appears during compilation. You have to
delete these interconnections to avoid the warnings.

Requirement
® The example project is open in SIMATIC Manager.
® The process object view is activated

Procedure

1. Select the
"color_gs_MP/ color_gs_Prj/ Plant1/ RMT1" folder from the tree view.

2. Select the "Signals" tab.
The program updates the data.

3. Click in the column heading for the "Signal" column to sort the entries in the column.
4. Select all entries and press the <DEL> key.

— "digital output”

— "feedback run"

— "feedback open"

— "feedback closed"

iew) -- F:\Copy5\EXAMPLES_MP' colo_MP
General | @ Blocks I Parameters  g# Signals | Meszages | Picture objects | Archive tags | Hierarchy folderl E quipment properti 4 I PI
Filter by column; Drigplay: Filter general:
|<Nofilter> | | | ¥ ||
LI = =
NET1T Block B|-DF:k comm.. | |/0 name 1/0 comment | Process tag... | Categorny Value Signal Signal ¢
NE112 1 auTPUT D!g!lal Output [VALUE Output value | output process value| 0 —
NE113 2 FB_RLIMN D!g!tal Input  [VALLE Input walue  |feedback run |process value| 0
NET14 3 OUTPUT Drigital Dutput | WALLE Output value | output process value| 0
4 FE_OPEM Digital Input  WALLE Input walue  |feedback o... | process value| 0
- SFC RMT El FB_CLSD D!gilal Input  [WALLE Input walue | feedback cl... | process value| 0
_____ ™~ FHMT_‘I g QUTPUT D!g!tal Output [VALLE Output value |output process value( 0
_____ = Global labiling fishd 7 FB_OPEM D!g!tal Input  [WALLE Input walue  |feedback o... | process value| 0
% Documentation 8 FB_CLSD D!g!tal Input  [WALLE Input walue | feedback cl... | process value| 0
- color_gs Lib 9 QuUTPUT Digital Output | %WALUE Output value |output process value( 0 —
- 10 |FBE_OPEM Digital Input | WALUE Input walue  |feedback o... |process value| 0
11 [FB_CLSD Duigital Input  WALUE Input walue | feedback cl... | process value| 0
12 (OUTPUT Diigital Dutput WALLIE Output value |output process value| 0
J‘I3—I FB_OPEN Digital Input | WALUE Input walue  |feedback ... |process value 0 _ILI
4 3

5. Close the process object view.
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5.5 CFC charts in the process object view

5.5.3 Current Status of Your Project

Completed Configuration Tasks
You have completed the following tasks during CFC configuration:

® You have inserted blocks in the CFC Editor, assigned parameters for the blocks and
interconnected them.

® You have used the process object view to assign parameters to the same process tag
types.
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Creating SFC charts 6

6.1 Overview of SFC Charts

The Theory -- What is SFC?

Sequential function chart (SFC) is a sequential control system with a step-by-step sequence.
Depending on the conditions, control passes from one state to the next. With a sequential
control system, functions such as CFC charts are controlled and selectively processed by
means of operating mode and state changes. You create SFC charts in the SFC Editor.

When you created the "color_gs" project with the PCS 7 wizard, PCS 7 automatically created
an SFC chart. This chart is still empty. You will now use the SFC Editor to edit the SFC chart
for the "color_gs" project.
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6.2 Working with the SFC Editor

6.2

6.2.1

SFC Editor

Working with the SFC Editor

Introduction to the SFC Editor

As soon as you open an SFC chart, the SFC Editor opens. The SFC Editor is always opened
in the view in which it was closed the last time you worked with it.

Like the CFC Editor, the SFC Editor provides you with a graphic user interface that allows
the convenient creation of sequential control systems.

A sequential control system essentially consists of two basic elements:

® Transition:
A condition which controls the execution of a step. Transitions are represented by small
rectangles in the SFC chart.

e Step:
The step consists of actions that are performed in three phases.

— Initialization
— Execution
— Completion

Initialization is performed once as soon as the step becomes active. It is executed until the
follow-up transition is satisfied. When this is the case, the completion phase of the step is
performed once. When the completion phase is finished, the step becomes inactive and the
follow-up step becomes active.

Steps are represented by large rectangles in the SFC chart.

New SFC chart in the SFC Editor

116

When you open a new SFC chart in the SFC Editor, you will first see two steps and one
transition:

e START" step
® Transition 1
e END"step
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6.2.2 Important Functions in the SFC Editor

Important Functions in the SFC Editor

In the following section, we introduce you to the main functions of the SFC Editor that you
will require for configuring the SFC charts for your "color_gs" project.

You use the element bar of the SFC Editor to build up your sequential control system. The
buttons have the following meaning:

Button

Meaning

]

Enable selection" button

When this button is enabled, you can select individual objects of
the SFC chart, for example, the steps and transitions. A selected
step or a selected transition is displayed in blue.

kil

Insert step + transition" button

When this button is enabled, the cursor changes to a small cross
and a circle with a bar across. When you move the cross to a
position in the chart where insertion of a step or a transition is
possible, the circle turns into the icon for "Step with Transition". At
the same time, a green line indicates where the "Step with
Transition" will be inserted.

&

Insert alternative branch" button"

When this button is active, you can insert an alternative branch.
This means that depending on the defined transition either one or
the other sequence is processed.

None of the other buttons are used in the "color_gs" project.

Additional information

Detailed information about the SFC editor is available in its Online Help system and in the
SIMATIC SFC for S7; Sequential Function Chart Manual.

PCS 7 - Getting Started - Part 1
Getting Started, 09/2007, A5E00857261-02

117



Creating SFC charts
6.2 Working with the SFC Editor

6.2.3 Properties of Steps and Transitions

Introduction

In order to edit the names and values of the steps and transitions, you will work in the
"Properties" dialog box. You do not need to reopen the dialog box every time for each step
and transition. Instead, you can move directly to the next transition or the next step and to
transitions and steps of an alternative branch in this dialog box.

Navigation Buttons
The following navigation buttons are available to you:

Button Meaning
ﬂ Use this to switch to the subsequent transition/step

Arrow down" button"
ﬂ Use this to switch to the previous transition/step

Arrow up" button"
ﬂ Use this to switch to the adjacent transition/step
Right arrow" button and
*|

Left arrow" button

"Properties" Dialog Box
The dialog box has four different tabs. These tabs will be introduced briefly below.
Tabs in the "Properties" Dialog Box for a Step:
® General - here, you make the general settings, such as changing the name for the step.

® |Initialization — the action you define here is only processed once when the step is
activated.

® Processing — the action you define here is processed cyclically until the next transition is
satisfied.

e Termination — the action you define here is only processed once when the step is
terminated.

Tabs in the "Properties" Dialog Box for a Transition:

® General — here, you make the general settings, such as changing the name for the
transition.

e Condition —in this tab, you specify the condition that decides when the next step in the
sequential control system will be enabled.

PCS 7 - Getting Started - Part 1
118 Getting Started, 09/2007, A5E00857261-02



Creating SFC charts
6.2 Working with the SFC Editor

6.2.4 Overview of the Configuration Steps for SFC Charts

Overview
To create SFC charts, you perform the steps listed below:

Step What?

Move SFC Charl (Page 119)

Rename SFC Char{ (Page 120)

Open SFC Chart (Page 121)

Define Technological Structure of the Sequential Control System (Page 122)

Rename Steps (Page 125)

Rename Transitions (Page 128)

Configure Steps (Page 130)

Configure Transitions (Page 137)

O (o (N[O | |W|IN |-

Optimize the Run Sequence (Page 140)

6.2.5 How to Move an SFC Chart

Introduction

The SFC chart "SFC(1)" created by the PCS 7 "New Project" wizard when you created the
"color_gs" project is stored in the "ADDIT" hierarchy folder. Since the charts are stored in the
plant hierarchy according to their relevance, you will need to move the SFC chart created
automatically by the PCS 7 Wizard to the relevant hierarchy folder.

Requirements
® The example project is open in SIMATIC Manager.

® The plant view is activated.

Procedure

1. Select the
"color_gs_MP/ color_gs_Prj/ Plant1/ RMT1/ FC111/ ADDIT" folder from the tree view.

2. Select the "SFC(1)" object in the detailed window.
3. Select the Edit > Cut command.

4. Select the
"color_gs_MP/ color_gs_Prj/ Plant1/ RMT1" folder from the tree view.

5. Select the Edit > Paste command.
The program inserts the selected process tag types.

PCS 7 - Getting Started - Part 1
Getting Started, 09/2007, A5E00857261-02 119



Creating SFC charts

6.2 Working with the SFC Editor

6.2.6 How to Rename the SFC Chart

Introduction

To keep the naming consistent and clear within your project, you will need to change the
default names.

Requirements
® The example project is open in SIMATIC Manager.

® The plant view is activated.

Procedure

1. Select the
"color_gs_MP/ color_gs_Prj/ Plant1/ RMT1" folder from the tree view.

2. Select the "SFC(1)" object in the detailed window.

3. Select the Edit > Object Properties command.
The "Properties CFC Chart" dialog box opens with active "General" tab.

4. Change the default name "SFC(1)" to "SFC_RMT1" in the "Name" box.

5. Click "OK" to save your entries.
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6.2.7 How to Open the "SFC_RMT1" SFC Chart

Requirements
® The example project is open in SIMATIC Manager.

® The plant view is activated.

Procedure

1. Select the
"color_gs_MP/ color_gs_Prj/ Plant1/ RMT1" folder from the tree view.

2. Select the "CFC_RMT1" object in the detail view, and then select the Edit > Open Object
command.
The SFC editor opens. The "Start" and "End" steps and transition 1 already exist.

PCS 7 - Getting Started - Part 1
Getting Started, 09/2007, A5E00857261-02 121



Creating SFC charts

6.2 Working with the SFC Editor

6.2.8 Technological Structure of the Sequential Control System

Technological Sequence

The following section provides you with an overview of the technological sequence of the
individual steps and transitions in the sequential control system for the "color_gs" project.

Name of the Step

Function

START

Defaults:

Changing the dosing controller to manual mode
Switching the dosing controller to external
Setting the units to automatic mode

Stopping dosing

DOSE_REA1
DOSE_REA2

Query:
Should Reactor 1 or Reactor 2 be used for dosing?

INIT_LINEA
INIT_LINE2

Controllers:

Open valves of the respective branch

Turn on the pump

Switch the dosing controller to an external setpoint

INIT_1_OK
INIT_2_OK

Query:
Is the pump turned on?
Is the controller set to "External Setpoint"?

INIT_DOSE

Controllers:

Set the setpoint for the dosing speed

Set the dosing controller to automatic mode
Set the setpoint for dosing volume

Start dosing

INIT_OK

Query:
Dosing started ?
Dosing volume (setpoint actual value) < 500 liters?

SLOW_DOWN

Controller:

Reduce the dosing speed shortly before reaching the required dosing
volume

END_DOSE

Query:
Dosing ended?

CLOSE_LINE

Controllers:

Close all valves

Turn off the pump

Switch the dosing controller to manual mode
Set dosing speed to 0

Stop dosing

CLOSE_OK

Query:
Is the pump turned off?

END

Reset:

Switch the dosing controller to internal
Close valves

Turn off motor

The plant operator can start, control, and monitor this chart on the operator station.
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6.2.9 How to Create the Sequential Control System in the SFC Chart

Introduction

Requirements

Procedure

When you insert steps and transitions, the SFC Editor assigns continuous numbers. You
then replace these numbers with descriptive, plant-specific names.

The "SFC_RMT1" SFC chart is open in the SFC Editor.
The"START" and "END" steps and "Transition 1" already exist.

. Select the View > Toolbar command if the toolbar buttons for inserting steps and

transitions are hidden.
This opens the toolbar

. Click the "Insert Step + Transition" button.

=

The cursor transforms into a small cross and a circle with a bar.

. Position the cursor below Transition 1 until a green line is displayed and insert the object

by clicking it.
The program inserts step "3" and transition "2" into the SFC chart.

. Click the "Insert alternative branch" button.

=

. Position the cursor below the "START" step until a green line is displayed and insert the

object by clicking it.
The program inserts an alternative branch directly below the "START" step: The
transitions "3" and "4" are inserted parallel to each other and step "4" below them.

. Click the "Insert Step + Transition" button.

=

. Position the cursor at the following positions and insert a step + transition:

— Below transition 3 — step 5 and transition 5 are inserted
— Below transition 4 — step 6 and transition 6 are inserted

— Below transition 2 — step 7 and transition 7 are inserted
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Result

Your SFC chart should now appear as follows:

‘ START
I

=, =
= =
ﬁ%
Be
=
==

PCS 7 - Getting Started - Part 1
124 Getting Started, 09/2007, A5E00857261-02



Creating SFC charts
6.2 Working with the SFC Editor

6.2.10 How to Rename Steps

Requirements
® The "SFC_RMT1" SFC chart is open in the SFC Editor.

e All steps and transitions have been inserted

Procedure
1. Click the "Select" button.
L
2. Select step "5".

3. Select the menu command Edit > Object Properties.
The "Properties" dialog box opens and the "General" tab is selected.
The default entry "5" is already selected in the "Name" box.

4. Change the "5" in the "Name" box to "INIT_LINE1".

Properties - INIT_LIME1 -- color_gs_Prj\Plant1,RMT1%\SFC_RMT1

General I Initializatiu:unl F'ru:u:essingl Terminatinnl
i arne; IINIT_LINE1| Humber; IE_ [™ Confirmation
Run times
|V ke irinniLam: I B ainnan: I
Comment; ﬂ
=
05 comment; ﬂ
=
Cloze I Apply |ﬂﬂﬂﬂ Frint... Browsze. .. G ko | Help |

5. Click "Apply".
The new name is saved.

6. Click the "Down arrow".
This brings you to step "4".

7. Change the "4" in the "Name" box to "INIT_DOSE" and click "Apply".
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8. Navigate to the other steps with the arrow buttons and change the names according to
the table below.

Each time you enter a new name, click "Apply".

9. Click "Close".
This saves your settings and closes the "Object Properties" dialog box.

Default name New name

5 INIT_LINE1 - finished
4 INIT_DOSE - finished
3 SLOW_DOWN

7 CLOSE_LINE

6 INIT_LINE2
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Result
The changed names of the individual steps are displayed in the SFC chart.

mil

‘ INIT_LIME1 ‘ INIT_LIMEZ

T

‘ START

4}

1

INIT_DnOSE

SLOA _DOAWN

CLOSE_LIME

EMD
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6.2.11 How to Rename Transitions

Introduction

Just as you renamed the steps, you must also replace the default names of all transitions
with descriptive, plant-specific names. Use the same procedure as you did for changing the
names of the steps.

Requirement
The "SFC_RMT1" SFC chart is open in the SFC Editor.

Procedure

1. Select transition "3" and then select the menu command Edit > Object Properties.
The "Object Properties" dialog box opens and the "General" tab is selected.

2. Replace the default name in the "Name" box with a plant-specific name.
The plant-specific names are listed in the following table.

3. Each time you enter a name, complete the change by clicking the "Apply" button.
4. Use the arrow buttons to move from one transition to the next.

5. Click "Close".
Your settings are saved and the "Object Properties" dialog box closes.

Default name New name
DOSE_REA1
INIT_1_OK
INIT_OK
END_DOSE
CLOSE_OK
DOSE_REA2
INIT_2_OK

O~ |ININ|~|O W
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Result
The changed names of the transitions are displayed in the SFC chart.

Your SFC chart should now appear as follows:

‘ START
‘ IMIT_LIME1 ‘ IMIT_LIMEZ

1
1

‘ INIT_Di2SE

‘ SLOWY DA

EMD_COSE

‘ CLOSE_LIME

‘ EMD
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6.3 Setting parameters

6.3.1 How to Assign Parameters to the Steps of the SFC Chart

Introduction

From SFC, you assign values to the block inputs of the CFC charts. The initial settings for
the sequence of the dosing process are made with the first "START" step.

Each step for which you have defined an action is displayed in dark gray. This means that
you can see at a glance whether or not a step has already had parameters assigned.

Requirements
® The "SFC_RMT1" SFC chart is open in the SFC Editor.

® The names of the steps and transitions have been adapted.

Procedure

1. Click "START".
The "Properties” dialog box opens and the "General" tab is selected.

2. Switch to the "Initialization" tab.
This tab displays an empty list with statement lines and the cursor is positioned in the left
column of the first row.

3. Click "Browse".
The "Browse" dialog box opens with active "Plant view" tab.
In this dialog, the plant hierarchy is displayed in the left section and the I/Os of the block
you have selected in the plant hierarchy are shown in the right section.
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4. Select the "Plant1/ RMT1/FC111/ CFC_FC111/ CTRL_PID" block from tree view.
The section on the right side shows all corresponding block connections.

Browse - color_gs_Prj"Plant1RMT1
Flant iew I Component view | Buntime gru:uupsl S_I.Iml:u:ulsl
CRMTINFCITIMWCFC_FCT11ACETRL_FID. l [0z <fitered:
m Plantl = M ame
=-[Ba] RMTT AUT L [BOOL [IN_ | (& |
-8 Fo111 AUT_OM_OP  BODL  IN_OUT
58] ADDIT AUTOPEN  BOOL N
: All=_PROS AMY IN_0OUT
= [@ |EZ|FEE§E|1L1 1F'ID Allx_PROS AMY IN_OUT
e = Allx_PROY AMY IN_OUT
] pose Allx_PROS ANY IN_OUT
-] INPUT_L L% PRO3 ANY IN_OUT
b El INT_F Allx_PRI0 AMY IN_OUT
1 MUL R _lBaEN BOOL  IN
“F] OUTPUT_LMM BA_ID Dwid.. IM
o @ LT BA_N& STRL. N
o @ MK CSF BOOL  IN
= DEADE_Ww/ REAL  IN
rel- () NK112 DFDE_SEL BOOL N
(B MK113 DISY REAL N v
() MK114 =l | 4
Cloze | Smply | Filter... | Back lpdate | Help |

5. Double-click on the "AUT_L" input.
The "Browse" dialog box goes to the background and the selected block 1/0 along with its
full path is entered as the first address in line 1.
The cursor is automatically positioned in the right column of line 1.

Note
If you cannot read the name of the block I/Os, increase the width of the column.

6. Enter the value "0" in this input box.

7. Click "Apply".
The value "0" is automatically replaced by "FALSE". The first assignment in the "Start"
step is now complete.
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The dialog box now appears as follows:

Properties - START -- color_gs_Pri" Plant1RMT1%SFC_RMT1

General Initialization | Frocessing Terminati-:unl

1| T1sFCT11CFC_FCTICTRL_PID.AUT_LL - [FALSE ﬂ

_2 | :
2 :
L4V :
_5 ¥ :
6 |¥] :

L7
L8 |v]
L3 |w]
10 7] =i

Cloze I Apply |ﬂﬂﬂﬂ Frint... | Browse. .. Goto | Help |

8. Click the button with the number "2". This button is arranged directly in front of the
statement line.
This positions the cursor in the left column of the second line.

9. Repeat steps 3 through 9 to define the remaining addresses for the "START" step. You
will find the information you require in the table below.

10.Click "Apply".

11.Click the arrow button to navigate to the other steps and enter the addresses according to
the tables below.

Note
The addresses in the table are specified in the following format:
[chart folder\chart name\block 1/0]

The"Plant1\RMT1" component is omitted because it is identical for all objects. This keeps the
table easy to understand. As soon as you insert an additional plant or unit in the "color_gs"
project, you must, of course, also pay attention to the assignment of the chart to the plant
hierarchy.
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No. | Address 1 Address 2 Meaning

1 | Completed already: FALSE Controller manual
FC111\CFC_FC111\ CTRL_PID.AUT_L

2 |FC111\CFC_FC111\CTRL_PID.SP_EXT |FC111\ADDIT\CFC_SET | Setpoint for flow control

P\PARA_DOS_RM1_QT
Y.V

3 |FC111\CFC_FC111\CTRL_PID.LMN_SE |FALSE No tracking
L

4 |FC111\CFC_FC111\DOSE.L_START FALSE Dosing stopped

5 |FC111\CFC_FC11N\INT_P.TRACK TRUE Track integrator

6 |LM11N\CFC_LIM1N\INT_P.TRACK TRUE Track integrator

7 | NK111\CFC_NK111\VALVE.AUT_ON_O | Auto Valve in automatic mode
P

8 | NK112\CFC_NK112\VALVE.AUT_ON_O | Auto Valve in automatic mode
P

9 | NK113\CFC_NK113\VALVE.AUT_ON_O | Auto Valve in automatic mode
P

10 | NK114\CFC_NK114\VALVE.AUT_ON_O | Auto Valve in automatic mode
P

11 | NP111\CFC_NP111\MOTOR.AUT_ON_ | Auto Motor in automatic
OoP mode

12 |LIM1N\CFC_LIM1NINT_P.HOLD FALSE Hold output value

Note

When entering the addresses, verify that you have selected the required step based on the
title bar of the "Properties” dialog box.

If you have inadvertently closed the "Properties” dialog box, double-click on the step you are
currently editing to reopen the dialog box.
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6.3.2

Parameters for the Steps

Parameters for the "INIT_LINE1" Step
The following table shows the parameters for the "INIT_LINE1" step:

No. | Address 1 Address 2 Meaning

1 | NK11N\CFC_NK111\VALVE.AUTO_OC TRUE Open valve

2 | NK112\CFC_NK112\ VALVE.AUTO_OC TRUE Open valve

3 | NK113\CFC_NK113\ VALVE.AUTO_OC TRUE Open valve

4 |NP11N\CFC_NP111\MOTOR.AUTO_ON TRUE Turn on motor

Parameters for the "INIT_LINE2" step
The following table shows the parameters for the "INIT_LINE2" step:

No. | Address 1 Address 2 Meaning

1 | NK11N\CFC_NK111\VALVE.AUTO_OC TRUE Open valve

2 | NK112\CFC_NK112\ VALVE.AUTO_OC TRUE Open valve

3 | NK114\CFC_NK114\VALVE.AUTO_OC TRUE Open valve

4 |NP111\CFC_NP111\MOTOR.AUTO_ON TRUE Turn on motor

Parameters for the "INIT_DOSE" Step
The following table shows the parameters for the "INIT_DOSE" step:

No. | Address 1 Address 2 Meaning
1 |FC1MN\CFC_FC111\CTRL_PID.SP_EX | FC111\ADDIT\CFC_SET | Active setpoint for flow
T P\PARA_DOS_RM1_QT | control
YV
2 |FC11N1\CFC_FC111\CTRL_PID.AUT_L |TRUE Controller automatic mode
3 |FC111\CFC_FC111\DOSE.SP_EXT FC111\ADDIT\CFC_SET | Active setpoint for dosing
P\ volume
PARA_DOS_RM1_VOL.V
4 |FC111\CFC_FC111\DOSE.L_START TRUE Start dosing
5 |FC111\CFC_FC11N1\INT_P.TRACK FALSE Integrator after setpoint
correction
6 |FC11N1\CFC_FC11N\INPUT_U.SIM_V 50.0 Simulation: 50 liters/min
flow simulated
7 |FC11N\CFC_FC11NINPUT_U.SUBS_V |50.0 Substitute value for the
simulation value SIM_V
8 |LIMIMNCFC_LM1MNINT_P.TRACK FALSE No correction for
integrator
9 |LM1NCFC_LM1NINPUT_U.SIM_V FC111\ADDIT\CFC_SET | Simulation value for the
P\ dosing quantity
PARA_DOS_RM1_VOL.V
10 |LM1N\CFC_LIM1NINPUT_U.SUBS_V FC111\ADDIT\CFC_SET | Substitute value for the
P\ simulation value SIM_V
PARA_DOS_RM1_VOL.V
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Specify run time - "INIT_DOSE" Step
1. Change to the "General" tab.

6.3 Setting parameters

2. Enter the value "8s" in the "Minimum" box in the "Run times" group.

3. Click "Apply"
PCS 7 automatically changes the value to "T#8s".

Parameters for the "SLOW_DOWN" Step
The following table shows the parameters for the "SLOW_DOWN" step:

No. | Address 1 Address 2 Meaning

1 |FC111\CFC_FC111\CTRL_PID.SP_EXT 10.0 Reduction of the flow
setpoint

2 |FC11N\CFC_FC11NINPUT_U.SIM_V 10.0 Simulation: 10 liters/min
flow simulated

3 |FC11N\CFC_FC11NINPUT_U.SUBS_V 10.0 Substitute value for the
simulation value SIM_V

Parameters for the "CLOSE_LINE" Step
The following table shows the parameters for the "CLOSE_LINE" step:

No. | Address 1 Address 2 Meaning

1 | NK11N\CFC_NK111\WWALVE.AUTO_OC FALSE Close valve

2 | NK112\CFC_NK112\ VALVE.AUTO_OC FALSE Close valve

3 | NK113\CFC_NK113\ VALVE.AUTO_OC FALSE Close valve

4 | NK114\CFC_NK114\VALVE.AUTO_OC FALSE Close valve

5 |NP111\CFC_NP111\MOTOR.AUTO_ON FALSE Turn off motor

6 |FC111\CFC_FC111\CTRL_PID.LMN_SEL | TRUE Correction of the manipulated
variable to 0 value
(close valve)

7 |FC11N\CFC_FC111\CTRL_PID.SP_EXT 0.0 Active setpoint for flow control

8 |FC111\CFC_FC111\CTRL_PID.AUT_L FALSE Controller manual mode

9 |FC111\CFC_FC111\DOSE.L_START FALSE Dosing stopped

10 | FC111\CFC_FC11N\INPUT_U.SIM_V 0.0 Simulation: Flow volume
0 liters/minute simulated

11 | FC111\CFC_FC11N\INPUT_U.SUBS_V 0.0 Substitute value for the simulation
value SIM_V

12 | LM1N\CFC_LIT1NINT_P.HOLD TRUE Track integrator
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Parameters for the "END" Step

The following table shows the parameters for the "END" step:

No. | Address 1 Address 2 Meaning

1 |FC111\CFC_FC111\CTRL_PID.AUT_L FALSE Reset input

2 |FC111\CFC_FC111\CTRL_PID.LMN_SEL |FALSE No correction of manipulated
variable

3 | NK111\CFC_NK111\VALVE.AUTO_OC FALSE Close valve

4 | NK112\CFC_NK112\ VALVE.AUTO_OC FALSE Close valve

5 | NK113\CFC_NK113\ VALVE.AUTO_OC FALSE Close valve

6 | NK114\CFC_NK114\VALVE.AUTO_OC FALSE Close valve

7 |NP111\CFC_NP111\MOTOR.AUTO_ON FALSE Turn off motor
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6.3.3 How to Assign Parameters to the Transitions of the SFC Chart

Introduction

Requirements

Procedure

A transition contains the conditions according to which a sequential control system passes
control from one step to the next. In principle, you assign parameters for the transitions in the
same way as for the steps.

The "SFC_RMT1" SFC chart is open in the SFC Editor.

The default names of the steps and transitions have been adapted.

. Click the "DOSE_REA1" transition.

The "Properties" dialog box opens with active "General" tab.

. Change to the "Condition".

This tab returns a blank list, that is, the statement lines. The cursor is positioned in the left
column of the first line. The layout of the dialog box is the same as you saw when the
assigning parameters for the steps.

. Assign the parameters for the "DOSE_REA1" transition. You will find the entries required

in the following table. Below you can see an overview of the steps as a reminder:

— For address 1, click the "Browse" button to open the "Browse" dialog box and select
the relevant 1/0O

— Enter address 2
— Apply your settings
— Select a new line

— etc.

. Select the new transition and enter the addresses.

Note

When entering the addresses, verify that you have selected the required transition based
on the title bar of the "Properties” dialog box.

Just as with the parameters for steps, the addresses in the table are specified in the
following format:

[chart folder\chart name\block 1/0].

The plant hierarchy is omitted.
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6.3.4

Parameters for the Transitions

Parameters for the "DOSE_REA1" transition

The following table shows the parameters for the "DOSE_REA1" transition:

No. | Address 1 Operato | Address 2 | Meaning
r
1 | FC111\ADDIT\CFC_SETP\ = FALSE Dosing in reactor 1?
PARA_DOS_RM1_SEL.Q0
2 |FC11N\ADDIT\CFC_SETP\ > 0.0 Dosing volume greater than
PARA_DOS_RM1_VOL.V 0?

Parameters for the "INIT_1_OK" transition

The following table shows the parameters for the "INIT_1_OK" transition

No. | Address 1 Operato | Address 2 | Meaning
r
1 |NP11N\CFC_NP111\MOTOR.QRUN = TRUE Motor on?
2 FC111\CFC_FC111\ = TRUE Controller set to external
CTRL_PID.QSPEXTON setpoint?

Parameters for the "INIT_OK" transition

The following table shows the parameters for the "INIT_OK" transition

No. | Address 1 Operato | Address 2 | Meaning
r
1 |FC111\CFC_FC111\DOSE.QSTRTDOS |= TRUE Dosing started ?
2 |FC111\CFC_FC111\DOSE.ER < 200.0 Dosing quantity:
Setpoint — actual value < 200
liters?
3 |FC111\CFC_FC111\DOSE.ER > 0.0 Dosing quantity:

Setpoint — actual value 0
> liters?
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Parameters for the "END_DOSE" transition

The following table shows the parameters for the "END_DOSE" transition:

No. | Address 1 Operato | Address 2 | Meaning
r

1 |FC11N\CFC_FC111\DOSE.QEND_DOS |= TRUE Dosing ended?

Parameters for the "CLOSE_OK" transition

The following table shows the parameters for the "CLOSE_OK" transition:

No. | Address 1 Operato | Address 2 | Meaning
r

1 |NP111\CFC_NP111\MOTOR.QRUN = FALSE Motor off?

Parameters for the "INIT_2_OK" transition

The following table shows the parameters for the "INIT_2_OK" transition:

No. | Address 1 Operato | Address 2 | Meaning
r
NP111\CFC_NP111\MOTOR.QRUN = TRUE Motor on?
2 |FC1MN\CFC_FC111\ = TRUE Controller set to external
CTRL_PID.QSPEXTON setpoint?

Parameters for the "DOSE_REAZ2" transition
The following table shows the parameters for the "DOSE_REAZ2" transition:

No. Address 1 Operato | Address 2 | Meaning
r
1 FC111\ADDIT\CFC_SETP\ = TRUE Dosing in reactor 2?
PARA_DOS_RM1_SEL.QO
2 FC111N\ADDIT\CFC_SETP\ > 0.0 Dosing volume greater than
PARA_DOS_RM1_VOL.V 07?

Close the SFC chart.
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6.3.5 How to Optimize the Run Sequence

Introduction

PCS 7 provides you with a function for optimizing the run sequence based on the data flow.
You use this function when you have completed the configuration of the CFC and SFC
charts.

Requirements
® The example project is open in SIMATIC Manager.

e The plant view is activated.

Procedure
1. In the tree view, select any folder in which you have saved a CFC chart.

2. Select a CFC chart from the detail view, and then select the menu command Edit > Open
Object.
The chart opens in the CFC editor.

3. Select Options > Optimize run sequence....
The message dialog "The run sequence of the blocks will be changed ...." opens.

4. Click "OK".
The run sequence is optimized.

5. Close the CFC chart.
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6.3.6 Current Status of Your Project

Completed configuration tasks
What have you learned during the SFC configuration?
® You have worked with standard functions such as renaming and opening.
® You have created a sequential control system with graphic support.

® You have renamed and assigned parameters to the steps and transitions of the

sequential control system.

® You have optimized the run sequence.
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71 Overview of Compiling, Downloading, and Testing

Overview
This tutorial will explain the following to you:
® How to compile the program you have created with CFC and SFC.
® How to download your program to the CPU.
e How to run your program in test mode.

This allows you to check the correct functionality of the charts. You already been introduced
to the "Download" function when you downloaded the hardware configuration.

You perform two steps in conjunction with creating the chart:

® First, you compile and download the blocks and charts — for this task, you use the
"Compile and Download Objects" function.

® Then, you test the program — you can test both in the SFC Editor and in the CFC Editor.
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7.2 How to Compile and Download CFC and SFC Charts

Introduction

You have created the CFC and SFC charts for your "color_gs" project. These charts must be
compiled and loaded in a CPU for the automation functions to be executed by the AS. The
compile and download operation are started in a common dialog box and run one after the
other.

Requirements
® The green "RUN" LED on the CP is active.
® The CPU is in "STOP" mode.
® The example project is open in SIMATIC Manager.

® The component view is activated.
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Procedure
1. Select the "color_gs_MP/ color_gs_Prj/ SIMATIC 400(1)"
folder from the tree view.

2. Select the menu command PLC > Save and Compile Objects....
The "Save and Compile Objects" dialog box opens.

3. Click "+" to expand the tree view.
The view shows a structure of the "color_gs" project which is basically similar to the
component view of SIMATIC Manager.
The view shows status or operating state information for each object:

E@Eumpile and Download Objects
Selection table:
Ohjects Slatus Operating Mode Compile Dawynload
=[] SMATIC 4001) [] [
Ay Hardware undefined ] ]
- SEEE RUN (RUN-P) O
Blocks ] ]
g2] Charts undefined ] ]
[§ Connections undefined ] ]
— Settings for Compilation/D ownload |Jpdate Wiews Log—————— 1 Select Objects
Edit.. res ||| Status | OperatingMode || | Singe obiect | a1 ||| Select all| Desslecta
[ Status during Open
[ Compile atly W Do not load if compilation erar iz detectad
Start I Cloze Help |
S

4. Select the "Compile" and "Download" check boxes for the "Charts" object.
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5. Select the "Charts" entry and click "Edit..." in the "Settings for Compilation/Download"
area.
The "Compile Program / Download to Target System" dialog box opens and the "Compile
Charts as Program" tab is selected. The "Entire program" option is automatically selected
since you are starting the compile and download operation for the first time.

Note

If you have discovered errors in your program during testing, you must correct your CFC
and SFC charts to eliminate the errors. When you restart the compiling and downloading
thereafter, make sure that you select the "Changes only" option.

This will save you a considerable amount of time when compiling and downloading.
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6. Activate the "Generate module drivers" check box.
This option generates the module drivers for the signal-processing blocks.

Note
You can remove empty runtime groups by selecting the menu command Edit > Delete
Empty Runtime Groups.

Compile program |

Compile Charts as Program I

CPL: CPU 417-4
Program name: SIMATIC 40001 CPU 417-4557 Program(1]
Scope

£+ Ertire program

= Changes only

¥ Generate module drivers Block Driver Settings...
" Generate SCL source

k. I Apply Caricel Help

7. Click "OK" to apply your settings.
The dialog closes and the message "Remember that if you download later (...), the blocks
will be deleted on the CPU" opens.

8. Click "OK".

9. Check the settings of the following check boxes in the lower area of the "Compile and
Download Objects" dialog box:

— Compile only: deactivated
— Do not load if compilation error is detected activated
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10.Click the "Start" button to start the compile and download operation.
The message "Downloading program changes during operation can, in the case of
malfunctions or program errors, cause serious damage to personnel and equipment!"
Make sure..." opens.

11.Click "OK".
The message dialog "If you want to download changes online, please make sure that ...

Do you want to continue?" opens.

12.Click "Yes".
The compile and download operation starts.

Note

The progress display indicates which step PCS 7 is currently performing, for example:
e "Compiling and downloading object"

e "Compiling charts as program"

When the operation is finished, the log file opens in a text editor.

13.Ignore the message:
" ...=> Object compilation was executed (with warnings).
The message is generated because you have not yet integrated 1/0O modules in your

project.

14.Close text editor.
The status in the "Charts" line is now "downloaded".

Note

If warnings or errors are shown in the log file following compilation, select the "Charts"
object in the tree view and click "Single Object". This opens the "Logs" dialog box. There
you can view the detailed warnings and error messages.

15.Click "Close" in the "Compile and Download Objects" dialog box.
The dialog box closes.

16.Start the CPU.
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7.3 Testing the Program

Introduction

You can test your program both in the SFC Editor and in the CFC Editor. In test mode, you
can watch how the values change during the course of the process. Using test mode, you
can make sure that your configured sequential control system runs free of errors.

Test mode in SFC

The test is made in the SFC Editor that you already got to know when you created the SFC
chart: The "Properties" dialog box plays a central role in test mode.

If you double-click on a step or a transition in the SFC chart, the "Properties" dialog box
opens. Just as during creation of the SFC chart, you can use the arrow buttons to change
from one step or transition to the next. In test mode, the dialog boxes also provide additional
information:

® |n the properties dialog of a step, you see the actual values on the left beside address 1
and the setpoints on the right beside address 2.

® |n the properties dialog of a transition, you see the respective current values to the left of
address 1 and to the right of address 2.

NOTICE

You can modify all values in the white fields. Remember, however, that these values are
written directly into your configuration data and therefore change the parameters of your
SFC chart.

While working through the Getting Started, you will not change any values; rather, you
will use the "Properties" dialog boxes only for the purpose of monitoring.

Test mode in CFC

You start the test mode in CFC in the CFC Editor. You will be able to have the process
values displayed at the individual block I/Os and to monitor the changes.
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74 How to Test the Program in the SFC Editor

Introduction

Requirements

After you have compiled and downloaded the program you can run it in test mode. This way
you can check if the sequential control system is working and the program is running
correctly.

® The example project is open in SIMATIC Manager.
® The "SFC_RMT1" SFC chart is open in the SFC Editor.
® The CPU is in "RUN" mode.

Working in test mode

1. Select the menu command Test > Test mode.
The program enables test mode.

150

In the title bar of the SFC Editor, the name "SFC_RMT1 - color_gs_Prj\Plant1\RMT1
ONLINE" is shown on a colored background.

In the lower part of the SFC editor, you can see the status of the program, the
operating mode, and the step control mode. The operating mode is set to "MANUAL"
by default. The current step control mode is displayed in the drop-down list and is set
to "T" by default.

In the lower part of the SFC Editor, there are also buttons for controlling the SFC
chart, for example, for starting, holding, resuming.

2. Select the menu command Test > Step Control Mode > T or M.
This mode activates an additional "O" command button next to the transition while the
SFC chart is running.
The run sequence reacts as described by the table below.

3. Click the "Start" button to run the program.
The SFC chart starts.

Each step that is currently being executed is displayed in light green and with a small
arrow pointing right.

Steps that have already been worked through are displayed in dark green and with a
small check mark.
Transitions that are active but not yet satisfied are shown on a brown background.

If you performed your configuration correctly, the entire SFC chart will be worked
through to the end and all the steps will turn dark green and have a check mark beside
them. Otherwise, you can click the "C" button to manually enable the next step
although the transition is not satisfied.

4. Select the menu command Test > Test mode.
Test mode closes.
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Characteristics of the sequential control system

If the chart... ... the sequential control system will do the following:

is free of errors the sequential control system is executed step-by-step according to the configured
parameters. You do not need the button.

contains errors the sequential control system stops if the transition is not satisfied. You can click the "C"
button to pass control to the next step regardless of whether the transition is satisfied.
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7.5 How to Test the Program in the CFC Editor

Introduction

Requirements

Procedure

152

You can test CFC charts in the CFC Editor in the same way as SFC charts.

The example project is open in SIMATIC Manager.

The plant view is activated.

The "SFC_RMT1" SFC chart is open in the SFC Editor.
The "CFC_FC111" CFC chart is open in the CFC Editor.

. Select the menu command Test > Test mode.

Test mode is activated.

. Press the "CTRL" key and select the following blocks:

— CTRL_PID
- INPUT_U
- DOSE

. Select the menu command Test > Monitoring On.

All block connections which are enabled for debugging in the block properties are
displayed.

4. Switch to the "SFC_RMT1" SFC chart.
5. Click the "Start" toolbar button.

This starts the program.

. Switch to the "CFC_FC111" chart.

You can monitor all changes to values in this chart: for example, the current value of the
dosed volume is displayed at the "PV_OUT" output of the "DOSE" block.

Note

Arrange the windows one beside the other to be able to watch the CFC and the SFC
chart at the same time in test mode.

. Select the menu command Test > Test mode.

This closes test mode.

. Close the SFC Editor and the CFC Editor.
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7.6 Current Status of Your Project

Completed Configuration Tasks

By this time, you have completed almost all of the configuration steps in SIMATIC Manager
and in the CFC Editor and SFC Editor. You have compiled and downloaded this
configuration, and you have observed the project execute in the SFC and CFC Editors.

This enabled you to make sure that your configuration is thus far error-free. If you find that
your project has errors when it runs in the test mode, it is much easier to located the error at

this stage than after the entire project is completed.
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8.1 Operator Station in Process Mode

Purpose of the Operator Station

The plant operator can operate and monitor the process on the operator station (OS) in
process mode. So-called process pictures are displayed to the operator for this purpose. The
automation system (AS) controls the process (open-loop and closed-loop control) and the
OS reads the process values from the AS and displays the values graphically in the process
pictures. Warnings and alarms are also displayed in the process pictures as soon as process
values reach or exceed certain specified limits. This allows the operator to identify the
location in the plant at which a problem occurs.

You will create one process picture for your "color_gs" project that will allow you to observe
the fill level of the raw material container, the status of the valves etc.

8.2 Configuring the Operator Station

The operator station in the project

At the time you created a project with the PCS 7 "New Project" wizard, PCS 7 automatically
created an operator station. You have already configured this operator station in HW Config.
You have not, however, created a network connection for this OS as you did for the
communication between the automation system and the engineering station to enable you to
download data from the ES to the AS. This is not necessary for the "color_gs" project
because the engineering station and the operator station are on the same computer and the
operator station uses the same connection to the AS as the ES.

Process pictures in the project

The PCS 7 wizard also creates pictures automatically in the plant hierarchy, which you then
configure in the OS. Larger projects have multiple process pictures for the various
components of the plant. For the "color_gs" project, you only have to configure a single
picture. During configuration you will nevertheless become familiar with all the basic
functions of the OS.

Pictures are labeled with the following icon: I
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8.3 Working in the SIMATIC Manager

8.3.1 Preparations in SIMATIC Manager

Overview

Before you start to configure in the OS, there are a few preliminary steps to be performed in
SIMATIC Manager:

Step What?

1 Adapt picture names and activate the function for creating block icons (Page 158)

2 Delete unnecessary pictures (Page 160)
3 Create block icons (Page 161)
4 Compile OS | (Page [164)

Editing the picture properties

Since the PCS 7 "New Project" wizard has already created pictures, these pictures have
default names, just like the CFC chart. You first have to adapt these default names to suit
your project requirements by assigning short descriptive names to them.

You also need to activate the function for creating block icons.

Deleting unnecessary pictures

When you create a project with the PCS 7 wizard, pictures are automatically inserted in
every hierarchy folder of the plant hierarchy. Since you only require one picture in your
"color_gs" project, you must remove the unnecessary pictures from the PH.

Creating block icons

PCS 7 provides you with the "Create block icons" function. Block icons are inserted in
process pictures and provide the operator with the most important information on a process
tag at a glance. For example, in the block icon for a controller, the operator sees the process
value (PV), the setpoint (SP) and the manipulated value (OUT). The block icon for a
controller is displayed in a process picture as shown below:

0.000000
0.000000 Einheit
0.000000

A T
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Compiling the OS

You must execute the "Compiles OS" function after you finish configuring all of the data in
SIMATIC Manager and before you start configuring the OS data of the OS. All the data from
SIMATIC Manager, such as variables, messages, texts, plus the hardware and connection
configurations must be "made known" to the OS.

Starting the OS

You have to start the OS to continue configuring it. You then perform other steps in WinCC
Explorer.
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8.3.2 How to Edit Picture Properties

Introduction
You make the following settings for editing the picture properties:
® Change the name of the picture

® Select the option for creating block icons

Requirements
® The example project is open in SIMATIC Manager.

e The plant view is activated.

Procedure for Changing the Picture Name

1. Select the
"color_gs_MP/ color_gs_Prj/ Plant1/ RMT1" folder from the tree view.

2. Select the picture "Picture(3)" in the detailed window.

3. Select the Edit > Object Properties command.
The "Properties - WinCC Picture: Picture(3)" dialog box opens with active "General" tab.
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4. Change the default name "Picture(3)" to "RMT1" in the "Name" box.

Properties - WinCC-Picture: Picture(3) E3 |

General I Block iconz I

M ame: |F|MT1

Path: color_gz_ PrivdS01 18WGraCs \Picture(3]

Technologischer Pfad caolor_az PrivPlant1 BT

Storage location C:“Program Files4SIEMERNSYS TERT a7 projhcolor_gshcolo_Prj

af the prajeck:

Authar: I

Created: 27102004 03:50:3

Lagt changed on: 2702004 093:50:31

Commemt: :I

k. I Apply Cancel | Help |

5. Click "Apply" to enter your settings.

Procedure for Creating Block Icons
1. Change to the "Block icons" tab.
2. Select the "Derive block icons from the plant hierarchy" check box.

3. Click "OK" to save your entries.
The program closes the dialog box and displays the new picture name in the plant
hierarchy.

Video
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8.3.3 How to Delete Unnecessary Pictures

Introduction

Requirements

Procedure

160

The PCS 7 "New Project" wizard creates a picture in every hierarchy folder by default. In the
"color_gs" project, you require only one picture since all the required data can be

represented clearly in one picture.

® The example project is open in SIMATIC Manager.

e The plant view is activated.

1. Select the "Plant1" folder in the tree view.

2. Select the picture "Picture(2)" in the detailed window.

3. Press <DEL>.

The "Delete" dialog box opens.

4. Click "Yes".

The program deletes the picture.

5. Repeat steps 1 through 4 for the following folders in the plant hierarchy:

Name of the Folder

Name of the Picture

FC111

Picture(4)

ADDIT

Picture(5)
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8.34 How to Create Block Icons

Requirements
® The example project is open in SIMATIC Manager.
® The plant view is activated.
® The option for creating block icons is selected.

You can information about these settings in the section "How to Work with Picture Properties
(Page [158)".

Procedure

1. Select the
"color_gs_MP/ color_gs_Prj/ Plant1/ RMT1" folder from the tree view.

2. Select the Options > Plant Hierarchy > Create/Update Block Icons... command.
The "Create/Update Block Icons" dialog box opens. The list contains the pictures for
which block icons have been created. In this Getting Started, the picture is called
"Plant\RMT1\RMT1".
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3. Check the following settings:
— Check box in front of the "Plant\RMT1\RMT1" picture is selected.

— The value "1" is entered in the "Lower hierarchy levels included" box.

Create/update block icons

Block icons will be created or updated for the Following pictures:

[w|Plant1%Rk TT4AMT

The object name TAG iz made up of the following
companents of the HID:

Hierarchy/Chart/Block

e

Lower hierarchy levels inchided:

k. I Apply Cancel | Help |
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4. Click "OK".
The program starts generation of the block icons.
The message dialog "For any later... you must subsequently compile the participating
operator stations... Do you want to view the function log now?".

Create/Update Block Icons (3283:5053) |

- To enzure poszible automatic comections ko the WinCC
\]‘:) picture interconnections, you must subsequently compile
the aszociated operator stations before making changes
ko the hame companents of the associated process
vanablez [HID, chart names, ...].

Do you want to zee the function log now’?

5. Click "No".
The program completes generation of the block icons and closes the dialog box.

For the moment, you cannot see any visible results of this function. Only when you open the
process picture for the "color_gs" project do the block icons that were created become
visible.
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8.3.5 How to Compile the OS

Introduction

Before configuring the data in the OS, you have to compile the OS. With this function, all the
data from SIMATIC Manager, such as variables, messages, texts, plus the hardware and
connection configurations are "made known" to the OS. Do not confuse compiling with
downloading: When you compile, the data remains on the engineering system computer — it
is simply made known to the OS so that you can access this data during configuration.

Requirements
® The example project is open in SIMATIC Manager.

® The component view is activated.

Procedure

1. Select the
"color_gs_MP/ color_gs_Prj/ [name of the SIMATIC PC station]" entry from the tree view.

2. Select the menu command PLC > Save and Compile Objects....
The "Save and Compile Objects" dialog box opens.

3. Open the tree view and select the "Compile" check box for the "OS(1)" object.
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8.3 Working in the SIMATIC Manager

4. Select the "OS(1)" object and click "Edit".
The "Which areas do you want to assign to operator station OS(1)?" dialog box opens.
You can ignore this setting as you have not yet created more than one area / one OS in

this project.

Settings: Compile 05
Which areas do you want to as=ign to the operator station 05(1)7?

Hierarchy | Area | 05 aszignment | Comment |
[EafPlant1\AMT1 BMT1 KH1GEI0DWInCE Applicationt05(1) :

< Back | Mext > I Cancel Help
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5. Click "Next >".
The "Select the network connections for the S7 programs associated with the areas"
dialog box opens.
In the "S7 programs and network connections" group, you will find the entry "S7
connection" and the subnet "Sym. conn.": This is the connection that the automation
system and operator station use for communication and that you already created in
NetPro.

Settings: Compile 0%

Select the network connections for the 57 Programs associated with the areas.

Operator ztations and areas: 5Y-Programme und Metzverbindungen:
Elt" as1) 57 program ¢ | Conne... | Subnet | Subret tupe | winC
AMT1 ERES T Program(1] 2 5SYconne.. Sym oconn. Mam

a| | i

Connection... |

< Back | Mext > I Cancel Help |

6. If no connection is displayed here, click "Connection...".
Select the S7 connection you have made in NetPro from the "Select network connection"
dialog box and then click "OK".
The selected connection is entered.

7. Click "Next".
The "Select the data you want to compile and the scope of the compilation” step opens.
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8. Select the following check boxes and options:

Area Check box / option

"Data" "Tags and messages"

"SFC visualization"
"Picture tree"
"Scope" "Entire OS with memory reset"

Settings: Compile 0S

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

——Data Further options
¥ Tags and messages Firirnunn acquizition cycle of the archive tags:

¥ SFC Wisualization I‘I secand "I

v Picture Tree

—Scope

&+ Ertire 05 W With memany reset
{" Changes

¢ Back | Apply I Cancel Help

1. Click "Apply".

2. The dialog box "Settings: Download OS" opens.
The message dialog "If you want to download changes online... Do you want to
continue?" opens.

3. Click "Yes".
Compilation is started and a progress bar is displayed.
When compilation is completed, the log file opens in a text editor to show you whether or
not the compilation was executed without error.

4. Close the text editor.

5. Click "Close" in the "Compile and Download Objects" dialog box.
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8.3.6 How to Start the OS

Introduction

You have now completed all the preparation steps for configuring the OS in SIMATIC
Manager, and you can now start to configure the OS. To do so, first open the OS.

Requirements
® The example project is open in SIMATIC Manager.

® The component view is activated

Procedure

1. Select the
"color_gs_MP/ color_gs_Prj/ SIMATIC PC-Station/ WinCC Application/ OS(1)" object from
the tree view.

2. Select the Edit > Open Object command.
the PCS 7 OS - WinCC Explorer opens.
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8.4 Working on the OS

8.4.1 Structure of the OS - WinCC Explorer

Introduction

WinCC Explorer provides you with a series of editors that you can use to configure an OS.
But for configuring the OS you will only use a few of these editors.

What is the basic structure of WinCC Explorer ?
In principle, the structure of WinCC Explorer is very similar to Windows Explorer::

® |n the left pane, there is a navigation window. Here, you will find all the editors for
configuring the PCS 7 OS.

® |n the right pane, there is a detailed window in which detailed information on the entry
selected in the navigation window is displayed.

You only work with Graphics Designer in the "color_gs" project. This is the tool you use to
create process pictures. You do not require any other editors to configure the OS.
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8.4.2 Function of process pictures

Process Pictures
Process pictures represent the process-related equipment to the operator. The process is
operated here and system statuses are displayed.

The process picture you will create for the "color_gs" project already exists in the plant
hierarchy in SIMATIC Manager.

You edit the process picture in the "Graphics Designer" editor. You insert the desired static
and dynamic objects and interconnect them.
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8.5 Working in general with the Graphics Designer

8.5.1 Introduction to the Graphics Designer

User Interface

The Graphics Designer is one of the editors of the OS. The user interface of the Graphics
Designer is structured as follows:

® On the left side, you will see a color palette that you can use to assign certain colors to
the objects.

e |n the middle is the drawing board on which you insert the objects for the process picture.

® |n the right section, you will see the object palette. This is the library containing the
various standard objects provided by the Graphics Designer. You will also see a style
palette on the right side that you use to format the objects.

Libraries
The libraries of the Graphics Designer contain a wide selection of ready-to-use graphic
elements, such as piping and valves. You can modify these elements or add to them and
store them in your own project libraries so that they are available to you at any time.
Objects

The Graphics Designer distinguishes between two different types of objects:

e Static objects — these objects are purely drawing objects as you would find in a drawing
program, for example lines, circles, polygons or static text.

e Dynamic objects -- these objects are made dynamic via a connection to a block 1/O (tag).
In process mode these objects always display the current values of a process tag of the
process cell. In the "color_gs" project, you will get to know various dynamic objects.
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8.5.2 How to Open a Process Picture

Introduction

Requirement

Procedure

You edit the process picture in the OS. You use the "Graphics Designer" editor for this.

The example project is open in WinCC Explorer.

1. Select the "Graphics Designer" entry on the navigation window.

The detail view shows all pictures belonging to the project. All the default pictures and
template pictures provided by PCS 7 are, of course, also displayed. These can be
identified by the "@" character in front of the name.

. Double-click the "RMT1.pdI" picture file in the detail view.

The process picture opens in Graphics Designer.

The view shows that this process picture already contains objects although you have not
yet inserted any. These are the block icons that you created in the process picture with
the "Create block icons" function in SIMATIC Manager. You can also see that the block
icon for the valve has been inserted both in the horizontal alignment and vertical
alignment variants. These two variants are influenced by the setting in the process object
view in the "Picture Objects" tab that you made when assigning parameters for the CFC
charts.

¢ RMTL.PdI !E[-
RJ1/CFC_LI111/LIA

999999.9
|

172

Note

The sequence of the block icons in your process picture may differ from the sequence in
the diagram above
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8.5.3 How to Open the Various Toolbars

Introduction

The most important toolbars and palettes are open by default. If you inadvertently close
toolbars or palettes, you should know how to make them visible again.

Requirement
The process picture is open in the Graphics Designer.

Procedure

1. Select the menu command View > Toolbars.
The "Toolbars" dialog box opens. Here, you see all the toolbars provided by the Graphics

Designer.
2. Make the same settings for the toolbars as shown in the screenshot of the dialog box:

Toolbars |

— Toolbars:

v Objects
v Styles Apply |
V¥ Standard Cancel |
v Alignment

v Colors

v Fant

v Zoom

¥ Status

v Layers - |
[ Dynamic ‘Wizard

[~ Tag:

3. Click "OK" to apply your settings.
This displays the selected toolbars in the object palettes.

The object palette contains two tabs:

e "Standard" tab

e "Controls" tab

In Getting Started, you will only use the "Standard" tab.
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8.5.4

Objects in the Graphics Designer

Objects in the Graphics Designer

8.5.5

Static Objects

8.5.6

Text Fields

174

Before you get started on the actual configuration in the Graphics Designer, it is time for
some theory relating to the various objects that you will use to create the "RMT1.pdI"
process picture. These objects include the following:

e Static Objects
® Text Fields
e |/O fields

You also receive some background information on interconnecting tags — this is the way you
create the relationship between the process picture and the process tag.

What Are Static Objects?

To visualize equipment, such as a pipe or a tank, you require static objects. These objects
do not change while in process mode; in other words, they are not influenced by a status or
by a value of a process tag.

What Are Text Fields?

In a text field, you can enter any information that you want the plant operator to see in the

process picture. You can, for example, insert a text field to allow you to label objects and to
simplify the assignment of the picture objects to the process for the operator. You can enter
any text in these text fields and can position the text fields anywhere in the process picture.

For the "color_gs" project, you will insert text fields with appropriate labels for all the process
tags.
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8.5.7

I/0O fields

8.5.8

8.5 Working in general with the Graphics Designer

What Are 1/O Fields?

I/O fields are used for inputting and outputting values. There are different types of 1/O fields:
e Qutput field

® |nput field

® Combined input and output field

I/O fields can process different data formats, such as binary, decimal, string, hexadecimal.

Just as for all other objects, you can also select different formats and make different settings
for I/O fields.

In the "color_gs" project, you will use an 1/O field to selectively control dosing to either
reactor 1 or 2.

How Does Tag Interconnection Work?

Tag interconnection

Tag interconnection is a central function when you create process pictures: Objects are
entered in the process picture that represent the process values of a process tag in the
process mode. With the tag interconnection, you create the connection between the object in
the process picture and the actual process tag. This enables the OS to receive data from the
AS, to display the data in the process picture and to update the data.
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8.6 Creating the process picture

8.6.1 How to Insert Pipes and a Tank into the Process Picture

Requirements
® The "RMT1" process picture is open in the Graphics Designer.

® The block icons are available.
Do not yet start editing these icons. You must first create a picture of the equipment with
the static objects before you can move the icons to the positions where they require
information.

Procedure

1. Select the menu command View > Library.
This opens the OS libraries.

2. Select the "Global Library/PlantBlocks/Tanks/Tank4" and move it to the drawing board
using a drag-and-drop operation.

Note

Click on the "Eyeglasses" button in the toolbar to obtain a preview of the graphic objects.

Video

3. Drag additional objects to the drawing board as shown in the table below.

4. Close the library.
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5. Select an object and adapt its size and position to match the following picture:

— You can move the object by positioning the mouse pointer on the object, holding down
the mouse button and dragging the object to the required location.

— You can increase or decrease the size of the object by positioning the mouse pointer
on the corner handles of the object, holding down the mouse button, and dragging to
make the object larger or smaller.

Name of the object Number Path in the library

Horizontal pipes 3x Global Library/PlantElements/Pipes - Smart Objects/3D Pipe
Horizontal

Vertical pipes 5x Global Library/PlantElements/Pipes - Smart Objects/3D Pipe Vertical

Angle 1x Global Library/PlantElements/Pipes - Smart Objects/3D Pipe Elbow 1

Angle 1x Global Library/PlantElements/Pipes - Smart Objects/3D Pipe Elbow 2

Angle 1x Global Library/PlantElements/Pipes - Smart Objects/3D Pipe Elbow 3

Angle 1x Global Library/PlantElements/Pipes - Smart Objects/3D Pipe Elbow 4

Control valve 1Xx Global Library/Symbols/Valves/30

Tanks representing reactors 2x Global Library/Siemens HMI Icon Library/Tanks/Tank1
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8.6.2 Labeling the Parts of the Plant

Overview

The parts of the plant are labeled in three separate steps:

Step What?

1 Insert and Format Text Field (Page 179)
2 Set Text Field (Page 180)

3 Duplicate Text Field (Page 181)

8.6.3 Step 1 - How to Insert a Text Field

Requirements
® The "RMT1.pdl" process picture is open in the Graphics Designer.
® The static objects have been inserted.

Procedure
1. Select "Standard Objects/Static Text" in the object palette.

2. Use the mouse to navigate to the drawing area.
The mouse pointer transforms into a small text input symbol.

3. Draw a text field next to the reactor.
A rectangle is inserted and the text within it is already selected.

4. Change this text to "Reactor 1".
5. Press the Enter key to apply the text.
6. Now format the text field using the Style Palette:

— Select the text field and click on the "Line weight/invisible" entry.
This hides the frame of the text field.

— Select the text field and click on the "Fill pattern/transparent” entry.
This makes the color of the text field transparent.

Video
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8.6.4 Step 2 - How to Set the Text Field

Requirements

Procedure

180

. Switch to the detail view and then double-click the "Static Text 1" input box in the "Static

The "RMT1.pdI" process picture is open in the Graphics Designer.

The text field is inserted and selected.

. Select the menu command View > Properties.

The "Object Properties" dialog box opens with active "Properties” tab.

. Select the "Static text" entry from the tree view.

The detail view shows the name of the text field and the level.

column.
You can now edit text in this input box.

. Type in the name "Reactor 1" and then press ENTER.

This saves this name and displays it in the top row. If you are working on the drawing
board, this name will be displayed as a tooltip whenever you move the mouse over the
object.

5. Select the "Static Text/Font" entry in the tree view.

6. Switch to the detail view. Double-click the value "no" in the box next to the "bold"

attribute.
The values changes from "no" to "yes" and the text is assigned the "bold" attribute.

. Close the "Object Properties" dialog box.

All changes are shown.

Video
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8.6.5 Step 3 - How to Duplicate the Text Field

Requirements

Procedure

® The "RMT1.pdl" process picture is open in the Graphics Designer.
® The text field is inserted.

® The settings for text fields have been made.

To avoid having to repeat all the settings you made for the first text field, you duplicate the
existing text field and simply overwrite the existing text.

1. Select the text box if it is no longer marked and then select the Edit > Duplicate
command.
The program duplicates the text box.

2. Double-click in the text box and change the text to "Reactor 2".
The duplication functions automatically sets all other formats.

Select the View > Properties command.
Change the object name to "Reactor 2" in the detailed window.

Position the text field next to the object.

o gk w

Repeat steps 1 to 5 to create the following text fields:
— Raw material tank
— RMT 1 part of the plant

7. Open the properties for the text field "Unit RMT 1" and the entry "Static Text/Font in the
tree view.

8. Switch to the detailed window and enter the value "16" for the "Font Size" attribute.
9. Close the "Object Properties" dialog box.
10.Position the text fields as follows:

— Raw material tank — left next to the raw material tank

— RMT 1 part of the plant — in the upper left corner of the process picture

11.Select the File > Save command.
The program saves the process picture.
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8.6.6 Current status of the process picture...

Result
Now that you have inserted the tank, the pipes, and the labeling, your process picture should
look like the one below:
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8.6.7 How to Connect the Raw Material Tank with the Process Value

Introduction

The tank you inserted in your process picture represents the raw material tank. In order to
display the current fill level of the raw material tank in process mode, you now connect this
tank with the relevant block.

Requirements
® The "RMT1.pdl" process picture is open in the Graphics Designer.

® The static objects have been inserted.

Procedure

1. Select the "Tank4" object which represent the raw materials tank.
The name of the object is shown in the tooltip that appears when you place the cursor on
the object.

2. Select the View > Properties command.
The "Object Properties” dialog box opens with active "Properties” tab. Tank4" is selected
in the tree view and the "Object name" and "Layer" attributes are displayed in the detailed
window.

3. Change to the detail view and then double-click the "Tank4" input box in the "Static"
column.
You can now edit text in this input box.
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4. Enter the name "Raw material tank1" and press the "Enter" key.

Il Object Properties

| i yl%l ITank4 IHaw M aterial Tank j

Froperties | E'.'.lentgl

=l Tanks Attribute | Static | Dynamic
Geometry Faw Material Tank

t Colars Layer 0

5. Select the "Tank4/Tag Assignment" entry in the tree view.

6. Change to the detailed window. Position the cursor on the "light bulb" icon for the "Fill
Level" attribute, and open the context menu.

7. Select Tag...
The tag selection dialog box opens.

8. Select the "ES tags" check box from the "Data source" group and deactivate the "WinCC
tags" check box.
The tree view displays the ES tags.

9. Select the
"ES tags/ Plant1/ RMT1/ LI111/ CFC_LI111/ LIA" entry from the tree view.
The detail view displays all ES tags.
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10.Select the "U" variable in the detailed window:

8.6 Creating the process picture

il Tags - Project: C:Program Files SIEMENS,STEPTs 7projicolor_gs'.colo_Pritwincproji,0s{1).0... [

ES ariables
Data source:
Filter: Iﬁ j
El@ ES Yariables Mame | Tvpe | Cornrent ;I
F—"" Flank1 IM_SUP_WH Einary variable 1=Suppress H ..,
E‘"' RMT1 IM_SUP WL Binary wariable 1=Suppress L A...
: FC111 EOCCUF‘IED Binary wariable Cccupied by Ba...
E| LI111 Joos Binary wariable 1= Ok of Service
E"__%:_CL—ILAH 1 IQERR Binary variable 1=Error
. NE111 JOMSG_sUp Binary variable 1=Message 3u..,
TISTEP MO Batch Step Num. ..

ME112
ME113

Unsigned 32-hit, .,

bit Floating-. ..

&nalog Input (..

ME114 ELI_.C'.H 3z-bit floating-...  HH Alarm Limnik
MP111 oAl 32-bit floating-...  LL &larm Limik
@ SFC_RMT1 ELI_WH 3z2-bit floating-...  H Alarm Limik {...
[H-{z7] SIMATIC 400(1)/CPU 417-4/5 UL 32-bit floating-... L &larm Limnit 0w .
EVSTATUS Unsigned 32-bit...  Status-word

1| | i [
| aEk. I

Cancel Help
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11.Click "OK".
The program writes the tag and its full path to the "Dynamic" column.

Il Object Properties

| i yl%l ITank4 IHaw M aterial Tank j

Froperties | E'.'.lentgl

= Tank4 Attribute | Static | Dvnamic |
- Geometry 25,000000 4@ Plantl/RMTL/CFC_LITITJLIAL UE

- Colors Maximum ¥alue 100000000 4 Tag_max Ur
~Miscellaneous | |Minimum ¥alue  0,000000=+00C & Tzg_min e
i Tag Assignm

a Y EN | 1

12.Double-click the value "100" at the "Maximum value" attribute in the "Static" column.
The "Value input" dialog box opens.

13.Enter the value "600" in the "Maximum value" input box and click "OK".
The program saves this value.

14.Accept the parameters for the minimum value.
15.Close the "Object Properties" dialog box.

16.Select the File > Save command.
The program saves the process picture.
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8.6.8 How to Position the Block Icons

Introduction

Your process picture already contains block icons that you inserted in SIMATIC Manager
using the "Create/Update Block Icons" function. PCS 7 has automatically inserted these
block icons sequentially in the upper section of the process picture. If you take a look at the
block icons, you will see that PCS 7 has automatically created block icons in the horizontal
and vertical directions based on the settings for the block in the CFC chart.

You must position these block icons in accordance with the plant structure.

Requirements
® The "RMT1.pdl" process picture is open in the Graphics Designer.
® The block icons are available.
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Procedure

1. Select the "..._NK111/VALVE" block icon and drag it to the required position so that the
valve display in the block icon is positioned exactly between the pipes.

2. Follow the same procedure for all other block icons and position them in accordance with
the following graphic:

000090,9
0000900 _ .
0000900

|2 N

|_|I|J| 5

LT —

(ML E [MIL

3. Select the File > Save command.
The program saves the process picture.
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8.6.9 Inserting I/O Fields for Operator Control

Overview
You will provide two opportunities for operator control in your process picture:
® Reactor selection
e External/internal setpoint output

You start by configuring the reactor selection — this involves three steps. Afterwards, you
basically follow the same procedure to configure the setpoint output:

Step What?

1 Insert 1/O field (Page 189)

2 Format I/O field (Page 192)

3 Insert Explanatory Texi (Page 193)

4 Configure Default Setpoint Value (Page 194)

8.6.10 Step 1 - How to Insert the 1/O Field

Requirements
® The "RMT1.pdl" process picture is open in the Graphics Designer.
® The object palette is visible.

® The style palette is visible.

Procedure
1. Select the "Smart Objects/I/O Field" entry in the object palette.

2. Use the mouse to change to the drawing area.
The mouse pointer transforms into a small 1/O box icon.

3. Draw a rectangle between the reactors by holding down the mouse button. The size of
the rectangle should correspond with the size of your 1/0 box.
The "I/O field configuration" dialog box opens.

4. Click the "Tag selection dialog" button next to the "Tag" box.
The "Tags - Project" dialog box opens.

5. Select the "ES tags" check box from the "Data source" group.
The tree view displays the ES tags.

6. Select the entry "ES Tags/Plant1/RMT1/FC111/ADDIT/CFC_SETP/
PARA_DOS_RM1_SEL" from the tree view.
The detail view displays all tags.
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7. Select the variable "[0" in the detailed window.

il Tags - Project: C:Program Files SIEMENS, STEPT,s 7projicolor_gs'.colo_Pritwincproj,0s{1y.0... [

[w|ES YYariables
Data source: [ IWinCL Tags
Filker: Iﬁ j
El@ ES Yariables A | Marne | Tvpe | Cornmment
E|--- Plant1 IBTRACK Binary variable Bumpless Chan, .
E‘"' RMT1 Binaty wariable Operatar Inpuk |
El FCi11 TILINE_ON Binary variable Select: 1 Linkin.,
E‘ ADDIT ZQQEI Binary wariable Binary Cukput

E"--:Sé-TPP.ﬁ.R.ﬁ. DOS_RM1_QTY J00P_END Binary variable Status: 1=Cper,
= T ZIqoP_ENI Binary wariable Status: 1=Crper,

1 Para_DOS_RM1_SEL
: &-fF PARA_DOS_RM1_WoL
=& CFC_Fo11d

- [Ba MK114 _|;|
1] | » 1] | B

8. Click "OK" to save your entries.
The program enters the tag into the "Tag" input box.
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9. Make sure that the "Both" option is selected.

1/0-Field Configuration |

Tag |P|ant1 /RMT1/SETF |:l|
Ilpdate |23 j
— Type

' Output 7 Input &+ EBoth

— Faormat
Font Size... 12

Font Mame... Arial

0k, I Cancel |

Wl

10.Click "OK" to save your entries.
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8.6.11 Step 2 - How to Format the 1/O Field

Requirements
e The "RMT1.pdl" process picture is open in the Graphics Designer.
® The I/O field has been inserted.

Procedure
Format the /O field in the same way as you formatted the text fields.
1. Select I/O field 1.
2. Format using the style palette:

— Click on the "Line Weight/Invisible" entry.
This hides the text field frame.

— Click on the "Fill pattern/transparent” entry.
The text field color is now transparent.

3. Select the menu command View > Properties.
The "Object Properties" dialog box opens with active "Properties" tab.

4. Select the "I/O field" entry from the tree view which contains the properties of the input
box.
The detail view shows the name of the text box and the level.

5. Switch to the detail view and then double-click the "IOField1" input box in the "Static"
column.
You can now edit text in this input box.

6. Type in the name "SEL_REAK" and then press ENTER.
This saves this name and displays it in the top row.

7. Select the "I/O Field/Font" entry in the tree view and change the value of the "Bold"
attribute to "Yes" in the detailed window.

8. Select the "I/O Field/Output/Input” entry in the tree view and change the value of the
"Data Format" attribute to "Binary" in the detailed window.

9. Close the "Object Properties" dialog box.
All changes are shown.
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8.6.12 Step 3 - How to Add Explanatory Text

Requirements

Procedure

The "RMT1.pdI" process picture is open in the Graphics Designer.
The 1/O field has been inserted and formatted.

The plant operator also has to know what can be set with this 1/O field. You use a text field in
order to provide this explanation. You have already used text fields when labeling the plant.

1.
2.

Insert a text field — use the "Standard Objects/ Static Text" object to do this.

Enter the following text: "Select reactor: 0 = Reactor 1, 1 = Reactor 2".
Press <Shift + Return> to create a line break.

Format the text fields using the style palette:
— Frame invisible — "Line Weight/Invisible" setting
— Fill transparent — "Fill Pattern/Transparent” setting

Drag a frame around the I/O field and the explanatory text — use the "Standard
Objects/Rectangle" " object for this purpose.

Format the text fields using the style palette:
— Thickness of the frame - "Line Weight/3 Pixel" setting
— Fill transparent — "Fill Pattern/Transparent” setting

Position the objects as shown in the figure below:

Select reactor:.

0=FReactar 1 -
1 =Reactor 2 .
R | I

7. Lasso all the objects with the mouse.

8. Select the menu command Edit > Group > Group.

This groups all the objects into a single object and makes it easier to move them.

9. Position the objects between the reactors.
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8.6.13

Procedure

194

Step 4 - How to Insert the Setpoint Output

Proceed as with the selection between reactor 1 and 2; the section below provides an
overview of the steps:

1.

insert an I/O field using the tag
"Plant1/RMT1/FC111/CFC_FC111/DOSE/SPEXT_ON".

Specify the properties for the 1/O field in the style palette:

— Frame: invisible — style palette setting "Line Weight/Invisible"

— Fill: transparent — style palette setting "Fill Pattern/Transparent”
Specify the properties for the 1/O field in the "Properties” dialog box:
— /O Field" property — "Object Name" attribute: "SEL_SP"

— Font" property — "Bold" attribute: "Yes"

— Output/Input" property — "Data Format" attribute: "Binary"

Insert explanatory text field: "Input setpoint, 0 = internal (operator), 1 = external (CFC
chart)"

Format the text field via the style palette:
— Frame: invisible — "Line Weight/Invisible" setting

— Fill: transparent — "Fill Pattern/Transparent" setting

6. Insert a whole frame — object palette, "Standard Objects/ Rectangle" object

7. Format the whole frame via the style palette:

— Line weight of frame -- "Line Weight/3 Pixel" setting

— Fill: transparent — "Fill Pattern/Transparent" setting

§ Input setpaint
| O =interrat -
J foperatory . .
|1 =edternal -

8. Group the objects by calling the Edit > Group objects > Group command.

9. Position grouped objects in the lower section on the left.
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8.6.14 How to Complete the Work

Procedure

1. Insert an arrow between the actuator and the "..._FC111/CTRL_PID" block icon to
indicate the relationship between the process tag and the block icon.

2. Insert an arrow between the raw material tank and the block icon ".../CFC_LI111/LIA" to
indicate the relationship between the process tag and the block icon.

3. Position the setpoint selection above the block icon ".../CFC_FC111/DOSE".

4. Then position all other objects.
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Result

Your process picture should now appear as shown below:

- PlantsectionRMT?- - - - - - - - -
7 1/5rC_RiiT1 R Ry N S
o N 5 5 S | 1 i1 SRR 1.cFC_Lint1ia
I ST% (99099098 |
...... Raw Material Tank FT I

Foke ot icoia e biae e oo 5ok G, "SRRI 5 0 o0 00 D0 c o c o

........................

ficFC_FC11100SE NEESEEEEEEEE  JR RS
i 299999.9 SRRt i S C111/CTRL_PID i
N A _
IO R S 999999.9 :
........................ |} #———» [9000009 _ .
o p (9909099
Input setpaint . . o - . oL . L. |E||I||T|| | .
ﬂ:]nte.rr-l-ar . . . -Fr - - - - . o - o .y yEEFALTY IR - - - - - 0 . 0 0 s e e e e .

. . Reactor 2 .

Select reactar . .
1=feactart - -

1. Select the File > Save command.
The program saves the process picture, including all changes and additions.

2. Close the Graphics Designer.
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8.6.15 Current Status of Your Project

Completed Configuration Tasks

At this point, your project is complete, thus enabling you to activate process mode. You have
become acquainted with the following functions during the OS configuration:

® Setting the picture properties in SIMATIC Manager
e Creating block icons
® Compiling the operator station

e Creating a process picture in the Graphics Designer with a variety of objects, for
example, static and dynamic objects
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Working in runtime 9

9.1 Planning the user interface

9.1.1 Operator Station in Process Mode

Operator control and monitoring options in process mode

In process mode, the "color_gs" project provides various opportunities for operator control
and monitoring of the process.

With the block icons, you have the following options:

® Observe the state of the valve: valve open or closed

® Observe the state of the pump: pump active or inactive
e Changing from a block icon to the associated faceplate
With I/O fields, you have the following options:

® Selecting the reactor

® Selecting whether the setpoint is read from the CFC chart or whether the plant operator
can specify the setpoint externally

® Assigning the setpoint for the dosing volume in the faceplate

You can also monitor the CFC and SFC charts. You were already introduced to this function
when testing the charts.
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9.1.2 User Interface in Process Mode

Structure

200

To allow you to monitor and operate the process yourself, here is a brief explanation of the
user interface of PCS 7 in process mode.

The user interface in process mode is divided into four areas:

® Message line

Displays the most recent message with the highest priority.

Overview area

Lets you select the areas of a plant and view these by means of the various command
buttons In your "color_gs" project, you have only one button, namely "RMT1" because
your plant consists of only one part.

Next to each button there are four other small buttons which you can use to view alarms
and warnings from the sublevel hierarchy. If you click in this area, you automatically
change to the process picture in which the alarm or warning originated.

The arrow key on the extreme right opens a tree view in which you can select a sublevel
of the hierarchy.

Process picture

Returns the associated process picture, depending on the area you selected in the
overview. In your "color_gs" project, the plant picture you created in the Graphics
Designer is displayed.
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e Button set
Can be used to call various functions which you can select in process mode. In the
"color_gs" project, you will only get to know the buttons that are important for this project.

Message line Overview area
T p
¢ |
[ [ [ []
[ [ [ []
L] L] L] L]
] ] L] []

Process picture

OO0 0o0ddy Oo0od 0ododod Cac)

Keyset
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9.2 Operator control and monitoring in process mode

9.21 How to Activate Process Mode

Requirements
e WinCC Explorer is open.

® The example project is open.

Procedure for Activating Process Mode

1. Select the File > Activate command.
The progress bar and start screen open.

Activate - CC_DS_1__04_10_27 _09_48_48

‘ [rata Manager BunTime

50 %

2. Click on "RMT1" in the overview area.
This displays the process picture which you created in Graphics Designer.
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922 How to Start the Process

Introduction

To enable operator control and monitoring of all functions that you have configured, you now
just have to start the dosing process.

Dosing is started using the SFC chart. You start the SFC directly in process mode without
having to change back to SIMATIC Manager.

There are two ways to start the process:
® Using the block icon "..../RMT1/SFC_RMT1"

® Using a button in the button set

Starting using the block icon

1. Click on the "..../RMT1/SFC_RMT1" block icon.
The associated faceplate opens.

MT1/SFC_RMT1
N .

2. Click the "Start" button.
The "SFC Operation" dialog box opens.

3. Click "OK".
The sequential control system starts and you can follow the process in your process

picture.

4. Click "Section".
This opens the detailed display of the SFC chart. This display corresponds to the display

of the SFC chart in the SFC Editor.

5. Double-click on a step in the SFC chart to view additional details about the current status
of the SFC chart.
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Starting using the button set

1. Click "Change Button Set": b
The second button set is displayed.

2. Click "SFC Visualization". %

The "Open SFC" dialog box opens. Since you only have one OS and one SFC chart in
your project, only this OS is displayed in the tree view and only the SFC chart in the detail

window.

% open SFC
Hierarchy: |

o f‘ SFC MName Last,.. | Sho... | Cao... | Type

B ©5(1)_KH1BES4D * 7l =l wlr

=mPlanklRMTL.,. 1f1... Plan... Plan

1];4 | Cancel I

-
3. Select the "RMT1/FC111/SFC_RMT1" chart in the detailed window and click "OK".
A greatly reduced overview of the SFC chart opens.
K2 srch_E3|
=
+ _+
+
+
+
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4. Click on this overview.
The detailed display of the SFC chart appears. This detailed display is comparable to the
display that you worked with when testing the SFC chart in the SFC Editor.

.Plant1,.-"RMT1,.-"5FE_RMT1 :Ready RUM: Ready PLC State: RUN

j'

= c

IMIT_LIMNE IMIT_LIMNE

= =

Faceplate | [T Update Sequencer prupertiesl Start l:l:unl:liti-:unl Dverviewl

" Fewr || I [ =]
AL | EEE

eisl | ] stat | 0] Held |0 Aecune | Command output
AUTO |l Cancel [l Est |m] Swop | Cpolicmode
ﬂﬂ Festart |£| Reset | [T Timeout
| Y

5. Position this detailed display so that you can see your entire process picture.

6. Click "Start".
The "SFC Operation" dialog box opens.

7. Click "OK".
The sequence control system starts: You can monitor the process both in your process
picture and in the detailed display of the SFC chart. The representation in the SFC chart
is no different from the representation you know from the test mode.
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9.2.3 How to Stop the Process

Procedure
If you do not want the process to run right through to the end, you can stop it manually:

1. Click "Stop" in the detail view of the SFC chart.
The "SFC operation" dialog box opens.

2. Click "OK".
This pauses the process.

3. Now click "Reset" and then "OK" in the "SFC Operation" dialog box.
This resets all values to the input values.

9.24 How to Control the Process by Means of the Process Picture

Operator process control

There are several ways of influencing the process in the process mode using the process
picture:

® Select Reactor (Page 207)
® Open Faceplate (Page 207)
e Define Setpoint Value (Page 208)
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9.2.5

Procedure

9.2.6

Procedure

9.2 Operator control and moniforing in process mode

How to Specify the Reactor

. Position the mouse pointer on the I/O field in the "Select reactor" area.

The mouse pointer is transformed into a text selection symbol.

. Click on the I/O field.

The 1/O field is shown on a gray background.

. Enter the required number to select the reactor:

— If you want to dose in reactor 1: 0

— If you want to dose in reactor 2: 1

. Press ENTER.

The new value is saved after a brief delay and the displayed in this area.
Video

5. Restart the process and review the results.

How to Open the Faceplates

. Start the process
. Click the block icon "..._FC111/CTRL_PID".

The corresponding faceplate opens with active "Standard" tab.

. Select other tabs using the drop-down list box. For your "color_gs" project, the following

views are of interest:

— Standard - here, you can see, for example, the setpoint and actual value of the
controller displayed as specific values and in graphic form.

— Parameters - here, you can, for example, modify certain values. Using the "Bar HL"
and "Bar LL" boxes you can modify the graphic display for the "Standard" tab.

— Limits — here, you can see, for example, the alarm limits that you defined in the CFC
chart for this block.

. Close the faceplate.
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9.2.7 How to Change the Setpoint

Introduction
The setpoint is changed in two steps:
e First, you define whether the process uses the external or internal setpoint.

® Then, you enter the specific setpoint.

Step 1: Specify setpoint output

1. Position the cursor on the 1/O field in the "Input setpoint” area. You already created this
area in the process picture.
The mouse pointer is transformed into a text selection symbol.

2. Click on the /O field and enter the required number of the method for the setpoint output
as shown in the table below.

3. Press ENTER.
The new value is saved after a brief delay and the displayed in this area.

If the setpoint ... ... enter the following number:
will be read from the CFC chart 1
will be entered manually by the operator 0
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9.2 Operator control and moniforing in process mode

Step 2: Enter the setpoint

1. Click the block icon ".../CFC_FC111/DOSE.
The corresponding faceplate opens with active "Standard" tab.

state  [OF
CammEn |Cuntinuej Cancel I
setpoint | Internalj Pustdusel

110,000

50
Setpoint 0,
e [
-10,000 ER 0,

5P Py Dribk 0,

2. Open the "Setpoint" drop-down list.
The "SP" dialog box opens.

3. Activate "Internal" check box.

% |nternal
& External
| (9]28 ||Cance||
4. Click "Run".

The "Setpoint" input box is activated.

5. Click on the "Setpoint" input box.
The "Setpoint" dialog box opens.
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6. Click in the input box and enter the required value.

UL +100,000 ;l
LL +0,000 —
| Ok || Cancel | d
A [ R

7. Click "Run".
The value is entered in the input box.

8. Close the faceplate.
The modified value is displayed in the block icon.

9. Restart the process and review the results.
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9.2.8 How to Work with Messages

Introduction
Messages are displayed to you as follows:
® |n the message line
® |n a separate message list
Message line
While the process is running, warnings and alarms with messages are displayed in the
message line of your screen. The message line contains the latest message with the highest
priority.
Click the button to the right of the message line to acknowledge the messages.
Message list
You can also view all the messages and alarms in a list.
1. Click the "Change Button Set" button:
2. dlir*ll "Message System":
)
The message list is displayed.
3. Acknowledge the messages as shown in the table below.
4. Click on the buttons in the button area to navigate to the various message and alarm lists.
5. Click the "Previous Graphic" button in the button area:
K
This returns you to the "RMT1" process picture.
Ifyou ... ... then
want to acknowledge a single message click "Acknowledge single messages".
i
This acknowledges the message that is labeled at the start of the line with a
triangle.
want to acknowledge all messages click "Acknowledge all visible messages".
[
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9.2 Operator control and moniftoring in process mode
9.29 How to Exit Process Mode

Procedure
1. Click the "Change Button Set" button in the button area.

>

2. Click the "Exit Runtime" button:

]

The "Exit Runtime" dialog box opens.

Exit Runtime ﬂ

Are you sure to deactivate the runtime session 7

If you agree push the “deactivate™ button.

Deactivate Cancel

3. Click "Deactivate".
This exits process mode.

4. Close WinCC Explorer.

212
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10.1 Introduction to the Additional Task

Additional Task

In the "color_gs" project, two identically configured raw material tanks are required. The
additional task is to configure the second raw material tank "RMT2". But do not worry: You
do not need to work through all steps again but will use the automatic functions of PCS 7.
You will find that the copying function of PCS 7 will save you many steps by performing
these steps for you automatically in the background.

When you create the second raw material tank, you will work largely on your own. You have
already become familiar with many of the required dialog boxes during configuration of the
first raw material tank. Therefore, in this section, we will not prescribe detailed step-by-step
instructions but will simply specify the order in which you must make the configuration, giving
you a general guideline on how to proceed.
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10.2 How to Copy the Existing 'RMT1' Part of the Plant

Requirements

Procedure

214

The example project is open in SIMATIC Manager.
The plant view is activated.

Configuration of the RMT1 plant component is complete and free of errors.

. Select the "Copy / Paste" function in Windows to copy the "RMT1" hierarchy folder to the

"Plant1" hierarchy folder.

SIMATIC Manager generates a copy of the "RMT1" hierarchy folder, names it "RMT1(1)"
and saves it to the "Plant1" hierarchy folder. The names of the objects, for example,
CFC/SFC charts are appended a consecutive number.

In the destination hierarchy folder, the cross-references to CFC blocks which are defined
in the dynamic objects of the OS pictures are automatically updated when you copy /
move hierarchy folders which contain CFC charts and process pictures.

NOTICE

If you copy or move charts and pictures individually, in other words, you copy or move
them not within the hierarchy folder, the references of the dynamic objects are lost and

they must be linked to the blocks again in the pictures.

2. Change the names of the hierarchy folder and the objects in the individual hierarchy

folders according to the table below:

Hierarchy folder New name Object contained — old name | New name
RMT1(1) RMT2 RMT1(1)" process picture RMT2
SFC_RMT1(1) SFC_RMT2
FC111 FC112 CFC_FC111(1) CFC_FC112
ADDIT ADDIT2 CFC_SETP(1) CFC_SETP2
LI111 L1112 CFC_LI111(1) CFC_LI112
NK 111 NK115 CFC_NK111(1) CFC_NK115
NK112 NK116 CFC_NK112(1) CFC_NK116
NK113 NK117 CFC_NK113(1) CFC_NK117
NK114 NK118 CFC_NK114(1) CFC_NK118
NP111 NP112 CFC_NP111(1) CFC_NP112
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Your plant hierarchy should now appear as follows:

(&9 color_gs_MP {Plant ¥iew) -- C:'Program Files'SIEMENS . STEP T s 7proj'.... [Il=] E3

B color_gs_Prj @ color_gz_Lib

=-{_] Shared Declarations
El Plant
o1-(@] RMT1

ADDIT2
() L2
- {Ba] NK115
(1] NK116
- (Ba) NK117
] NK118
al NF112

(S "V PR [ N
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10.3

Preparation

216

Preparation for Process Mode

New charts and a new process picture were created when plant component RMT1 was
copied to create RMT2. This new information must now be downloaded to the automation
system and "made known" to the OS.

You use the central "Compile and Download Objects" function for this purpose. In this
situation, PCS 7 provides you with the option of compiling and downloading only the
changed information. This reduces the time required for the compile and download
operation. In your "color_gs" project, this is not yet a problem since the project is small.
When configuring large plants, this option gains in significance.

Once the compile and download operation is complete, you need to adapt the RMT2 process
picture.

Then you can activate process mode and test the functions.
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10.4

Requirements

10.4 How fo Compile and Download the Changes

How to Compile and Download the Changes

® The example project is open in SIMATIC Manager.

® The plant view is activated.
® The CPU is in "RUN-P" mode.

Procedure

1. Select the "color_gs_Prj" project in the tree view.

2. Select the menu command PLC > Save and Compile Objects....
The "Charts" object status is changed.

3. Activate the check boxes as follows:

E@Eumpile and Download Objects

Selection table:

Ohjects Status Ciperating Mode Compile Dovvnlozd

=7y color_gs_ P
E-% colar_gs_Prj
- KH1GEI0D ] ]

Ay Configuration uncefined []
=-[d wWinCC Application ] O]

[§ Connections undefined ]
Ky 0s(1) Mat open ] ]
= SMATIC 400(1)
Aly Harcheare uncefined [] []
=-[@ CPU417-4 RUM (RIM-F)

Blocks
EaCharts uncefined
[§) Connections uncefined ] ]
— Settings for Compilation/Download |Jpdate Wiews Log Select Objects
Edit.. rest ||| Status| OperatingMode || | Singe obiect | i ||| Selectall| Desslectal
[ Status during Open
[ Compile anly ¥ Do not load if compilation erar iz detectad
Start I Cloze Help |
A
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218

Note

If you see the status "undefined" for all objects in the "Compile and Download Objects"
dialog box, click "Status" in the "Update" area.
This updates the status.

4. Select the "Charts" object and click the "Edit" button.

The "Compile Program / Download to Target System" dialog box opens.
5. Set the following:

— Activate the "Changes only" check box in the "Scope" group.
The CPU only remains in process mode if you activate this option.

— Activate the "Generate module drivers" check box.

Compile program |

Compile Charts as Program |

CPL: CPLU 417-4
Program name: SIMATIC 40001 15CPU 41 7-4557 Program(1]
Scope

™ Entire prograrm

{* Changes only

V' Generate module drivers Block Diriver Settings. ..
[~ Generate SCL zource

k. I Apply Cancel Help

6. Click "OK".
The settings are applied and the "Download S7" tab is displayed.

7. Select the "Changes" option and click "OK".
The settings are now applied.
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8. Select the "OS(1)" object and click "Edit".
The "Which areas do you want to assign to operator station OS(1)?" dialog box opens
and the existing "RMT1" plant component and the new "RMT2" plant component are
displayed in the list. Both are automatically assigned to the OS (1).

Settings: Compile 05

Which areas do you want to as=ign to the operator station 05(1)7?

Hierarchy | Area | 05 aszignment | Comment |
[EafPlant1\AMT1 BMT1 KH1GEI0DWInCE Applicationt05(1) :
Flant1%AMT2 RBMMT2 KH1GEIOD W nCC ApplicationyO0S[1)

< Back | Mext > I Cancel Help
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10.4 How fo Compile and Download the Changes

9. Click "Next >".
The "Select the network connections for the S7 programs associated with the areas”
dialog box opens. Both OS areas are shown in the left pane and the network connection
that you have created in NetPro is shown in the right pane.

Settings: Compile 05

Select the network connections for the 57 Programs associated with the areas.

Operator stations and areas: 5¢-Programme und Metzverbindungen:
El- - Sfpr. | Connections | Subnet | Subnet type | YWinCC Linit
[z 57 Pro... 2 S5Vc.. Symoconn MamedC..

1 | 0

Connection... |

< Back | Mext > I Cancel Help |

10.Click "Next >".
The "Select the data you want to compile and the scope of the compilation" dialog box
opens.

11.Activate the following check boxes and options:
— "Data" group: "Tags and messages"
— "Data" group: "SFC visualization"
— "Data" group: "Picture tree"

— "Scope" group: "Changes”
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12.Click "Apply".
The dialog box closes.

13.Click "Start".
The compile and download operation is started, and the message dialog "Downloading
program changes during operation...." opens.

14.Click "OK".
The message dialog "If you want to download changes online, please make sure that....
Do you want to continue?" opens.

15.Click "Yes".
The compile and download operation starts and the log file is opened in the text editor.

16.Close the text editor.
17.Click "Close" in the "Compile and Download Objects" dialog box.

10.5 How to Adapt the OS Configuration

Requirement
The example project is open in WinCC Explorer.

Procedure
Open the "RMT2" process picture in the Graphics Designer.
Change the header text to "RMT2 part of the plant".

Save the process picture.

e

Close the Graphics Designer.

Additional changes are not necessary because all the block icons in the process picture
along with their associated interconnections were updated by the copy operation and the
subsequent compilation operation.
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10.6 How to Start Process Mode

Requirements
e The OS is compiled.
® The example project is open in WinCC Explorer.

® The follow-up work has been performed in the "RMT2" process picture.

Procedure

1. Select File > Activate in WinCC Explorer.
This function changes to operation in process mode.
The overview area displays a button named "RMT2". You monitor the units separately by
toggling the views using the "RMT1" and "RMT2" buttons.
The button of the unit which is currently visualized is marked with a color.

2. Click the "RMT2" button in the overview area.

3. Change the button set and then click "SFC Visualization".
The program opens the "Open SFC" dialog box.
The detail view shows two SFC charts: the SFC chart from "RMT1" and the SFC chart
from "RMT2".

4. Select the "../RMT2" SFC chart and start the sequential control system.

Note

You can find detailed information about this under "Working in Process Mode — Operator
Control and Monitoring in Process Mode".

5. Perform the following steps in process mode:

Change between the parts of the plant

Change the setpoint output.

Specify the reactor selection.

Additional information
You can find detailed information about this in the section "Working in Process Mode".
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111 Example Project "color_gs"

Example project "color_gs"

With Getting Started, you also receive the PCS 7 project "color_gs" that has already been
fully configured. You can open and start this project on your computer. Since we assumed a
specific hardware configuration when creating the project, you will need to adapt the
hardware configuration if you use different hardware components.

The overview shows you how to open and adapt the example project:
® Open the example project (Page 224)

e Adapt the hardware of the example project (Page 225)

® Adapt the blocks for the example project (Page 226)

® Adapt the project data for the example project (Page 228)

o Compile and download the example project (Page 229)
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11.2 Procedure

11.2 Procedure

11.21 How to Open the Example Project

Requirement
SIMATIC Manager is open.

Note
The example project comes in the form of a ZIP file that you extract using a PCS 7 function.

Procedure

1. Select the menu command File > Retrieve.....
The "Retrieve - Select Archive" dialog box opens.

2. Open the folder "SIEMENS/ STEP7/ Examples_MP".

3. Select the "color_gs.zip" file, and click "Open".
The "Select Destination Directory" dialog box opens, and the "S7proj" folder is selected -
this is the default storage location for all PCS 7 projects.

4. Ifyou ...
— want to accept the default folder, click "OK".

— have created a separate folder for the example project, navigate to this folder and then
click "OK".

Retrieval from the archive is then started.

After retrieval from the archive, the "Retrieve from Archive" message window opens.

5. Click "OK".
Another message dialog opens:
"Multiproject 'color_gs' has been retrieved from the archive. Do you want to open it now?".

6. Click "Yes".
The example project opens.
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11.3 How to Adapt the Hardware for the Example Project

Requirements

Procedure

The example project is open in SIMATIC Manager.

The component view is activated.

. Activate the required network adapter in the configuration console.

You can detailed information about this in the section:
"How to make the settings in the Configuration Console" (Page 26).

. Select the network adapter (communications processor) you want to use for

communication with the engineering station.

You can information about this in the section:
"How to select the network adapter in Simatic Shell" (Page 27).

. Configure the AS:

— Select your component from the hardware catalog and drag it to the slot in which our
component is inserted. This overwrites component that we used with your component.

— Make the settings for the CP and the network connections.

You can detailed information about this in the section:
"How to configure the AS" (Page Fehler! Textmarke nicht definiert.).

. Rename the PC station.

You can detailed information about this in the section:
"How to rename the PC Station'| (Page 42).

. Configure the OS:

— Set the network adapter and network connections.

You can detailed information about this in the section:
"How to configure the PC Station of the OS" (Page 43).

. Configure the network connection in NetPro and download the PC station.

You can detailed information about this in the section:
"How to make the settings in NetPro" (Page 46).
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11.4 How to Adapt the Blocks for the Example Project

Requirements
® The example project is open in SIMATIC Manager.
® The "PCS 7 Library V7.0" is open and selected.

Procedure

1. Go to the tree view and select the entry
"PCS 7 Library V7.0/Blocks+Templates/Blocks"
The detail view displays all blocks.

2. Select all blocks that are also contained in your library.

3. Drag-and-drop the blocks to the "color_gs_MP/color_gs_Lib/S7 Program(1)/Blocks"
master data library.
The "Insert function block" dialog box opens.

4. Click "All".
This replaces all blocks in the master data library with the blocks from the current version
of the PCS 7 library.

5. Select "color_gs_MP/color_gs_Lib/S7 Program(1)/Charts" in the tree view.
6. Select the process tag type "VALVE".

7. Select the menu command Edit > Open Object.
the process tag type opens in the CFC editor.

8. Select the menu command View > Block types.
The "Block Types" dialog box opens.

9. Select all blocks in the "Chart Folder" group and click "New Version".
The "Set format" dialog box opens.

10.Click "Yes" to implement the formats.
The "Import New Version" dialog box opens if the process tag types still contain blocks
from an older version.

11.Click "Yes" to update the blocks.
The "Import New Version" dialog box opens and display all identical block types.

12.Click "Yes".
The dialog box closes.

13.Click "Close".
14.Close the CFC editor.
15.Select "color_gs_MP/color_gs_Lib/S7 Program(1)/Blocks" in the tree view.
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16.Select the menu command Options > Charts > Update block types.
The "Update Block Types" wizard opens.

In the "Select the S7 programs to be checked" step, select all the files of the the
"color_gs" project. The check boxes for all folders of all S7 programs are activated by
default.

— Click "Continue".

— All block types are activated by default in the step "Select the block type to be
updated".

— Click "Finish".
The "Set Format" dialog box opens.

— Click "Yes" to implement the formats.
The log file opens when the update of the blocks and block instances is completed.

17.Click "Close" in the log.
18.Compile the AS after the block import.
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11.5 How to adapt the project data for the example project

Requirements
® The example project is open in SIMATIC Manager.

® (0OS(1) is selected in the Component view.

Procedure

1. Select the menu command Edit > Object Properties.
The "s7omwinx" dialog box opens.

2. Click "Yes" to open the project on a local computer which operates in server mode
WinCC Explorer opens.

3. Select the OS(1)/Computer entry in the navigation window.
4. Double-click on the computer symbol in the detailed window.

5. Enter the name of the computer on which you open the project in the "Computer name"
input field.
You can find this name in the Station Configuration Editor.

6. Click "OK".

7. Acknowledge the "Change computer name" message with "OK".
The computer symbol is not crossed out red in the dialog box.

8. Close the WinCC Explorer and open it again.
The computer name has now been applied.

9. Select the entry "OS Project Editor".

10.Select the Open command from the shortcut menu.
The OS project editor opens.

11.Accept the default settings and click "OK".
The OS project editor configures the project.

12.Close the WIinCC Explorer.

PCS 7 - Getting Started - Part 1
228 Getting Started, 09/2007, A5E00857261-02



Starting and adapting the example

11.6 How fo Compile and Download the Example Project

11.6 How to Compile and Download the Example Project

Requirements

Procedure

The example project is open in SIMATIC Manager.
The CPU is in "STOP" mode.
The hardware is adapted.

The blocks and project data are adapted.

1. Select the "color_gs_Prj" project in the tree view.

. Select the menu command PLC > Save and Compile Objects....

The "Save and Compile Objects" dialog box opens.

. Select the following check boxes:

— color_gs_Prj/[name of the PC station])/Configuration: "Compile"

— color_gs_Prj/[name of the PC station]/WinCC Application/OS(1): "Compile"

— color_gs_Prj/SIMATIC 400(1)/Hardware: "Compile" and "Download"

— color_gs_Prj/SIMATIC 400(1)/[Name of the CPU]/Charts: "Compile" and "Download"

. Select the "Charts" object and click the "Edit" button.

The "Compile Program / Download to Target System" dialog box opens.

. Activate the following check boxes and options:

"Scope" group: "Entire program"

— Additional settings: "Generate module drivers"

6. Click "OK".
7. Select the "OS(1)" object and click "Edit".

8. In the "Which areas do you want to assign to the operator station OS(1)?" dialog box,

assign the "RMT1" and "RMT2" plant components to OS (1).

. Select the S7 connection in the "Select the network connections for the S7 programs

associated with the areas" dialog box.

10.In the "Select the data you want to compile and the scope of the compilation" dialog box,

select the following check boxes:

— "Data" group: "Tags and messages"
— "Data" group: "SFC visualization"

— "Data" group: "Picture tree"

— "Scope" group: "Entire OS with memory reset"
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11.Click "Apply".

12.Click "Start".
The compile and download operation starts.

The message "Downloading program changes during operation can, in the case of
malfunctions or program errors, cause serious damage to personnel and equipment!

Make sure..." opens.
13.Click "OK".

The message dialog "If you want to download changes online, please make sure that ...

Do you want to continue?" opens.
14.Click "Yes".

The log file opens in the text editor to show you whether or not compilation and the

download were successfully completed.
15.Close the text editor.
16.Start the CPU of the AS.

Working in the OS
1. Switch to the component view of SIMATIC Manager.
2. Open the OS.

You can detailed information about this in the section:

"How to start the PCS 7 OS (Page 168)".

3. Activate process mode.

Additional information

You can detailed information about this in the section:
"The operator station in process mode (Page 199)".
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