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Legal information

Warning notice system

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.

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

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

A\ CAUTION
indicates that minor personal injury can result if proper precautions are not taken.

NOTICE
indicates that property damage can result if proper precautions are not taken.

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 product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions. Qualified
personnel are those who, based on their training and experience, are capable of identifying risks and avoiding
potential hazards when working with these products/systems.

Proper use of Siemens products

Trademarks

Note the following:

A\ WARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended or
approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and
maintenance are required to ensure that the products operate safely and without any problems. The permissible
ambient conditions must be complied with. The information in the relevant documentation must be observed.

All names identified by ® are registered trademarks of 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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Industry Sector ® 02/2013 Technical data subject to change All rights reserved
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Preface 1

Purpose of this documentation

Getting Started - Part 1 (as of V8.0 with APL)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.

This Getting Started is aimed at newcomers to PCS 7 who work in the following areas:
e Configuration

® Commissioning and service
In the remainder of the documentation, we refer simply to Getting Started - Part 1.

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

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

Options for accessing PCS 7 documentation

Note
PCS 7 Readme

The information given in the PCS 7 Readme on the Internet takes precedence over all the
PCS 7 manuals. Please read this PCS 7 Readme carefully; it contains important information
and amendments on PCS 7.

® The PCS 7 Readme on the Process Control System; SIMATIC PCS 7DVD contains
important information regarding PCS 7 and takes precedence over the PCS 7
documentation supplied.

e After installation of PCS 7, you will find the document Process Control System PCS 7;
PCS 7 Readme in the submenu SIMATIC > Product information > <Language>.

As of PCS 7 V8.0, you receive basic PCS 7 system documentation with the Process Control
System,; SIMATIC PCS 7 DVD.

The PCS 7 Internet site www.siemens.de/pcs7-dokumentation (www.siemens.com/pcs7-
documentation) provides convenient access to the complete PCS 7 documentation. You can
find the following for the latest PCS 7 versions:

Getting Started - Part 1 (V8.0 SP1 or higher with APL)
Getting Started, 01/2013, A5E02779288-03 9
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¢ In the section "Hardware manuals for SIMATIC PCS 7 ..."

— The manuals for components approved for a PCS 7 version
¢ In the section "Software manuals for SIMATIC PCS 7 ..."

— The complete system documentation

— The separate setup program for PCS 7 documentation and the PCS 7 help system for
download. After the installation of the setup program, you will find the documentation at
the following locations on the Engineering Station:

- As online help (CHM file) for the SIMATIC Manager application
- As a PDF file in the Windows Start menu with the SIMATIC documentation

— The complete documentation for PCS 7 as a Manual Collection.

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 virtually all of the functions via the shortcut menu or by double-clicking.

Note

In this documentation, the versions of profiles, libraries and modules are always shown with
VXX.

Ensure you use a version appropriate for you software or hardware.

Example:

® Profile: PCS7_Vxx

e PCS 7 AP Library Vxx

® |E General: SW Vxx

Getting Started - Part 1 (V8.0 SP1 or higher with APL)
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Preface

PCS 7 glossary

Note

In this documentation, the names of elements in the software 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.

In PCS 7, you can use standard Windows functions in many situations:
® Multiple selection using the <CTRL> and <SHIFT> keys

® Column sorting in tables by clicking on the column header

® Use of "drag-and-drop" instead of "copy and paste".

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, please work through all the tutorials in
the given sequence.

A PCS 7 glossary containing the definitions of important technical terms used in the
documentation is available within the PCS 7 software via the Help menu in the SIMATIC
Manager (menu command Help > Topics > "Glossary" button).

Additional information

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

® Configuration manual SIMATIC, Process Control System PCS 7; Engineering System
® Configuration manual SIMATIC Process Control System PCS 7; Operator Station
This documentation is available as online help or in PDF format.
® Online help

— Inthe PCS 7 software in SIMATIC Manager via the menu command Help > Topics
e PDF file

— In the Start menu, in the SIEMENS SIMATIC documentation folder, in the preferred
language
— On the "SIMATIC PCS 7" DVD in the _Manuals folder

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

Changes in comparison to the previous version

The documentation has been converted to the "Advanced Process Library", the standard
library of PCS 7.

Getting Started - Part 1 (V8.0 SP1 or higher with APL)
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Requirements for Getting Started 2

2.1 Hardware Requirements for Getting Started - Part 1

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 Intel® PRO/1000 Yes

network card

Rack UR2 Yes

Power supply PS 407 10A Yes

CPU CPU 414-3 PN/DP, Firmware as of V6.0 | Yes *

Memory card

Crossover cable No

* When using a CPU without a PROFINET interface, you also need a CP 443 -1 for the connection to
the engineering station over Industrial Ethernet.

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.

If you have different hardware, you can find additional information in the "ES Configuration
Manual".

Using S7-PCLSIM

If you do not have any hardware components available, you can use the S7-PLCSIM software
thatis included on the SIMATIC PCS 7 DVD. 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.

Note

Communication should be performed with S7-PCLSIM via ISO. This requires network settings
to be made. Once the OS has been compiled, the ISO parameters must be entered in the
WinCC Protocol Suite.

Getting Started - Part 1 (V8.0 SP1 or higher with APL)
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2.2 Software Requirements for Getting Started - Part 1

2.2 Software Requirements for Getting Started - Part 1

Software requirements
® You can find the requirements for the installation and operation of the PCS 7 software in
the PCS 7 Readme file on the SIMATIC PCS 7 DVD.

® You can find information on the installation of the PCS 7 software in the operating manual
SIMATIC; Process Control System PCS 7; PC Configuration and Authorization.

Note
Engineering system

PC stations with a pre-installed engineering system contain all the necessary software
components. However, you must transfer the license keys to the PC station.

Getting Started - Part 1 (V8.0 SP1 or higher with APL)
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2.3 Required configuration for Getting Started - Part 1

2.3 Required configuration for Getting Started - Part 1
If you have not purchased a bundle PC for use with the Getting Started, note the PC settings
to be specifically made for PCS 7.
You can find information about this in the documentation, SIMATIC; Process Control System
PCS 7; PC Configuration and Authorization.

Getting Started - Part 1 (V8.0 SP1 or higher with APL)
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PCS 7 in overview 3

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.

Getting Started - Part 1 (V8.0 SP1 or higher with APL)
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3.2 What Is Included in PCS 77

3.2

What Is Included in PCS 77

PCS 7 Applications

18

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.

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

e CFC editor and SFC editor are the editors you use for creating CFCs and sequential control
systems.

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

Getting Started - Part 1 (V8.0 SP1 or higher with APL)
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3.3 What is SIMATIC Manager?

3.3 What is SIMATIC Manager?

SIMATIC Manager

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.

Getting Started - Part 1 (V8.0 SP1 or higher with APL)
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3.4 What is the Basic Structure of SIMATIC Manager?

3.4 What is the Basic Structure of SIMATIC Manager?

Structure of SIMATIC Manager
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 (Page 21) selected.

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

Getting Started - Part 1 (V8.0 SP1 or higher with APL)
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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:

e 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.

e 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.
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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.

2 In the Start menu under the SIEMENS SIMATIC products, select the menu
command SIMATIC Manager.

When you start SIMATIC Manager, the project you had open last will open automatically.

Getting Started - Part 1 (V8.0 SP1 or higher with APL)
22 Getting Started, 01/2013, A5E02779288-03



Initial work for the project 4

4.1 Planning the project

4.1.1 The "color_gs" Project

Introduction
Following a brief overview of PCS 7 (Page 17), you begin with creating 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.
Plant description

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.

Phase Il - Holding Phase

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

Getting Started - Part 1 (V8.0 SP1 or higher with APL)
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4.1 Planning the project

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.

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.

Getting Started - Part 1 (V8.0 SP1 or higher with APL)
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4.1 Planning the project

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

Reactor 2

Explanation of the piping and instrumentation flow diagram
The terms used have the following meanings:
® L1111 (level indicator) - measurement of the current fill level of the raw material tank

o NK111 and NK112 (customer-specific identifier for valves) - shut-off valves which must
always be opened for dosing raw materials

o NP111 (customer-specific identifier for motors) - pump that transports the raw material to
the reactors

e NK113 or NK114 (customer-specific identifier for valves) - valves of which only one may
be open at a given time in order to transport the raw material to either reactor 1 or reactor
2

e FC111 (flow control) - actuator which regulates quantities for the raw material

The states of the valves NK111 to NK114 can be displayed and monitored on the operator
station. You also have the possibility to influence the dosing via FC111.
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4.1 Planning the project
413 System Configuration for the 'color_gs' Project

Structure

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.

Single-station system

Engineering Station (ES)/ Operator
Station (OS)

Direct connection via
cross-over cable

[=]

SIMATIC S7-400 Automation
|| System

o =

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

e 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.

® Operator station (OS) on which the plant operator controls and monitors the plant during
runtime. You create the process picture seen by the plant operator on the OS yourself.

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.
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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 28)
® (Creating the Project (Page 30)
® Configuring the Stations (Page 39)
e Working in the Plant Hierarchy (Page 49)
® Creating CFC Charts (Page 57)
® Creating SFC Charts (Page 105)
® Compiling, Downloading, and Testing Charts (Page 129)
e Configuring operator stations (Page 141)
® (Creating the Process Pictures (Page 154)
e Working in Process Mode (Page 173)
® Performing the Additional Task (Page 187)
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4.2 Preparational settings for the network

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 (Page 28)

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.

4272 Procedure

4221 How to Make the Settings in the Configuration Console

Requirements

Procedure

28

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 Ethernet connection of the CPU.

. Inthe Start menu under Siemens Automation > SIMATIC > SIMATIC NET , select the menu

command "Set PC Station" ("Communication settings" for 64-bit operating systems).
The configuration console opens.

2. Open the "Modules" folder in the tree view.

. Select the network adapter by which communication between the automation system and

the OS takes place.
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4.2 Preparational settings for the network

4. Double-click the "General" entry in the detail view.
The detail view for "General" opens.

5. In the detail view, select the "Configured mode" entry from the "Module operating mode"
drop-down list.

6. Click "Apply".
This button is only active if you have made changes. Your settings are now saved. The
network adapter is now activated.

7. Open the "Access points" folder in the tree view.

8. Double-click the "S7ONLINE" access point in the detail view.
The detail view for "Access point" opens.

9. In the "Assigned Interface Configuration" drop-down list, select the entry "PC internal.local.
1" and save your settings by clicking "OK".

10.Specify "PG mode" as the module operating mode for all other network adapters.

11.Close the configuration console.
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4.3 Creating the project

4.3 Creating the project

4.3.1 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.

Obijects for "color_gs"

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

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

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

A master data library

4.3.2 Background Knowledge for the PCS 7 Wizard

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:

Multiproject

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

30
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4.3 Creating the project

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 Control System PCS 7; Engineering System
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, for example, you first store all the standard blocks you will insert in this CFC in
your master data library.

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

® You can also adapt the blocks and use copies (instances) of 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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433 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: ‘New Project” |

% Introduction 1 4]

PCS ¥ Wizard: 'Mew Project’

Thiz PCS 7 wizard will help you create a PCS 7 multipraject in the shaortest amaount of
time. “1'ou can then begin immediately to configure chartz and pictures.

Click "Mext" to create pour multiproject.

Presiew x> |
iz | Cancel | Help |

3. Click "Next".

:

Back
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4.

4.3 Creating the project
In step 2(4) "Which CPU are you using in your project?", select the CPU bundle that you
are using in your project.
Detailed information about the selected CPU bundle is displayed beneath the list.
[t Which CPU are you uszing in your project? 204
CPL: 4541431 | Find | Bundles: 1.9
Bundle: MLFE | Description |
BES7E54-"T10-3B07 E-5TAND:5 | 45414-3PN W6 0: ACT0; URZ: DF moduls, optional CP443-50505
BES7654- ""D1D 3GDE STAND:5 _ASA14-3PN V6.0: DCT04: URD: DP module, optional CP443.5DX08
X ! - DF madule
BES7E54 D106 E-OTAND'S  ASH-IPN Ve, B
Mumber of communication modules: ID vl CP 443-5vE 4
Preview » > |
Back | Mext I Firsh | Cancel | Help |
Click "Next".
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4.3 Creating the project

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 that the "CFC" and "SFC" check boxes are activated.

— Activate the "PCS 7 OS" check box under "OS objects". The "single-station system
option is automatically selected.

PCS 7 Wizard: ‘New Project” |
3 Which objects are pou shll using? 34
Flant hierarchy ; A5 objects :

Murnber of lewvels: |4 vI v CFC chart
¥ SFC chart
05 objects :
v PCS7OS % Single station spstem
[ SIMATIC BATCH " Multipls station spstem
[~ Route Control " Multiple station systern redundant
[T OpenPLs 7
Back I et | Firizt | Cancel Help
7. Click "Next".

8. In Step 4(4), enter the name "color_gs_Prj" in the "Directory name" input box and accept
the specified storage location.
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9. Click "Preview >>>" to see a preview of your current configuration status.
This preview corresponds to the appearance of the project in SIMATIC Manager.

PCS 7 Wizard: ‘New Project” |
@ Where do you want to store the multiproject? 4[4
Directory name: The faollowing objects will be created:

I-:u:ulu:ur_gs_F'ri Multiproject: color_gz_ P MP
Project: color_az_Pri_Prj
M azter data library: color_gz_Pr LIB

Staorage locatian [path]:

C:AProgram FileshSIEMENSYSTER 27 praj Browse

Ayailable directaries and files:

prajl 0. pra

S¥Pro_1

SVPm_2

S¥Test -

color_gs_ Prj Prj [Plant Yiew]

color_gs_Pri_MP Object name | A5 assignnent | 05 assignment
=1 g2 color_gs_Pri_Prj [BICFCil)  As4L7-4157...

alle,

-
4 | |»

~{_] Shared declarations ELEZTeN A5417-4157..,
=[] Plant{1) -l 4] |

o T ) ey

color_gs Prj Prj [Component Yiew]

color_gs_Pri_MP Object name | PH assignmenk | Tvpe
E‘"@ color_gs_Pri_Pri [F5Fcil) Plankil)iUni..  SFC
- E-{igll SIMATIC 400 MYCFC(ly  Planti)iUni..  CFC
; =l ase17-4

| [E{z7] 57 Programi{l) =

alle,

Back | et | Finizh | Cancel Help
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10.Click "Finish".
The "Message Number Assignment Selection” dialog box opens for creating the project,
with the "Assign CPU-oriented unique message numbers" option button activated.

color_gs1_Prj - Message Number Assignment Selection [_ || |

— Settings for the current project £ libram

|f your create a new praject ar library, pau have ta zelect ane of the fallawing optians:

% Azzign CPU-oriented unigue meszage numbers
[az of WinCC W6, PraT ool Y6 or STEP 745 2
It iz no longer pozsible to convert to project-onented or STEP 7 %5.1]

" fssign project-onented unique message numbers
[Frevious method]

Optiohs >

I

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

Note

Please note the following:

e |fthe project does not open automatically, follow the instructions provided in the section
"How to close and open the "color_gs" project (Page 37)".

® To activate different views, follow the instructions provided in the section "How to work
with the various views (Page 38)".
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Result

The project appears now in the plant view of the SIMATIC Manager as follows:

M= E3

& color_gz_ P & color_gs_Lib

Device(1]
=g color_gs_Lib

-] Shared Declarations
12 Modek:

{2 Process tag types

43.3.2 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 menu command Window > [Name of project] and select the project that you want
to close.
SIMATIC Manager displays the project in the foreground.

3. Select the menu command File > Close. The project is closed.

Procedure for Opening a Project
1. Open SIMATIC Manager.

2. If your project "color_gs" does not open automatically, select the menu command File >
Open.
The "Open Project" dialog box opens with the "User projects" tab activated.

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

4. Click "OK".
The project with the associated master data library opens.
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4.3 Creating the project

4.3.3.3 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
Select the View > [Name of the desired view] command in SIMATIC Manager:
e Component view
e Plant view
® Process object view
or

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

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 39)

2 Rename PC station (Page 42)

3 Configure OS (Page 42)

4 Set connection in NetPro (Page 44)

5 Download hardware configuration (Page 47)

Local PC station

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.

442 Procedure

4421 How to configure the AS

Requirements
® The example project is open in SIMATIC Manager.

® The component view is activated.
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Procedure

[ Hw Config - SIMATIC 400(1)

Station Edit Imsert PLC  View Options ‘Window Help

1. Select the "color_gs_MP\color_gs_Prj\SIMATIC 400(1)" folder in the tree view.

2. Selectthe "Hardware" object in the detail view, followed by the menu command Edit > Open

Object.
HW Config opens and the hardware structure of your plant is displayed.

Note

Select the View > Catalog menu command if the hardware catalog is not displayed.
The hardware catalog opens and the "PCS7_Vxx" profile is enabled.

DEs8 8 &S0 dd

() =R s

AN SIMATIC 400(1) {Configuration) - color_gs_Prj_Prj ol x|
rr———t———— I— ﬂ.ldfl
i (0] UR2AL L) -
1 FS 407 104 - Profile  |PCS7_VED =
PROFIBUS[1): DP-Mastersystem [1) ....... V80 J
— YWY .
3 H CPU 414-3 PN/DP 5..
-2 PROFIBUS-FA
. 298 ConANET 1D
=-El SIMATIC 400
AT MEOP |
: E i -3, SIMATIC PC Station
i and i LI

i

ﬂﬂ (0] URZALU

Order number Firrnware MPI address

Slat fodule
1 PS5 407 104

BESY 407-0KA02-0440

3 —Im CPU 414-3 PN/DP

GESY 414-3EMOG-DABD V6.0

IF1

2 | il PROFIBUS-DP slaves for £<|
# IF 964-DF BESY 364-24404-04B0 SIMATIC 57, M7, and C7F

A FRET [distributed rack]

A Fo 7

Press F1 to get Help,

I I [ 4
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. Select the X5 slot (PN/IO module) and then select the menu command Edit > Object

Properties.
The "Properties - PN-IO(R0/S3.5)" dialog box opens.

. Select the "General" tab.

5. Click "Properties" in the "Interface" group.

The "Properties - Ethernet Interface PN-IO(R0/S3.5)" dialog box opens.

. Enter an available IP address within the address range of your computer in the "IP address"

input box.
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7. Enter the correct subnet mask of your computer in the "Subnet mask" input box.

Properties - Ethernet interface PN-10 {R0/93.5)

General  Parameters |

If & subnet iz selectad,
the next available addrezses are suggested.

IP address: [192168.01 Baiey
% Do not use router
Subnet mask: |255.255.255.EI
€ Use router
™ Use different method to obtain [P address Lddress: I—

Subnet:
C hat

Mew...

Eroperties... |
Delete |

Cancel | Help |

8. Click "New..." to create a new network connection.
The CPU uses this network connection to communicate with the ES.
The "Properties - New Industrial Ethernet Subnet" dialog box opens.

9. Click "OK" to apply all the default settings.
The "Ethernet(1)" entry is entered in the "Subnet" list and is already selected.

Properties - Ethernet interface PN-10 (R0,/53.5)

General  Parameters |

If a subret iz selected,
the next available addresses are suggested.

IP address: [132.168.01 Giataway
' Do ot use router
Subnet mask: |255.255.255.D
s router
[ Use different method to cbtain P address Address: I—
Subnet:
--- hiat networked - Mew. .

Froperties. .. |
Delete |

QK | Cancel | Help |

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

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

4422 How to Rename the PC Station

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(1)" object in the tree view.
2. Select the menu command Edit > Object Properties.

3. Inthe "Name" input box, enter the name of the local computer as it appears in the network.
You can find this name in the "Station" box of the Station Configuration Editor started from
the taskbar.

4. 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 field.

5. 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.

4423 How to configure the PC station of the OS

Requirements
® The example project is open in SIMATIC Manager.

® The component view is activated.
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Procedure

N o g &

4.4 Configuring the stations

. Select the "color_gs_MP\color_gs_Prj\[name of the PC station]" folder in the tree view.

Select the "Configuration" object in the detail view, followed by the menu command Edit >
Open Object.

HW Config opens and the components of the OS are displayed.

HW Config opens with the settings you made when configuring the AS:

— The hardware catalog is open.
— The "PCS7_Vxx" profile is active.

Select the following CP from the hardware catalog: "SIMATIC PC Station\CP Industrial
Ethernet\IE General/SW Vxx..." and move it to slot 1 using drag-and-drop.
The "Properties - |IE interface General (R0/S1)" dialog box opens.

Select the "IP address is being used" check box.
Enter the address of your computer in the "IP address" input box.
Clear the "Set MAC address/use I1SO protocol" check box.

Select the entry "Ethernet(1)" from the "Subnet" list.
This is the connection that you have already configured for the CP.

Properties - Ethernet interface PN-10 {R0/93.5)

General  Parameters |

If & subnet iz selectad,
the next available addrezses are suggested.

IP address: [192168.01 Baiey
% Do not use router
Subnet mask: |255.255.255.EI
€ Use router
™ Use different method to obtain [P address Lddress: I—
Subnet:
--- ot networked - Mew...

Properties... |
Delete |

0k | Cancel | Help |
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8. Click "OK" to apply your settings.
The dialog box closes and you are returned to HW Config.

@;:HW Config - ADD43788PC
Sktation Edit  Insert PLC  Wiew Cptions  Window Help
D258 § & e dda B 2B
Tl ADD43788PC (Configuration) -- color_gs_Pri_Prj oj x|
B} Sucher: I ﬂﬂ ﬂhi.l:
A IE Blgemein | Erofile | Stardard |
2 WinCC Appl. -
3 L e - =0 CP Industrial Ethernet -]
1 {:l CP 1411
5 {:l CP1413
5 {:l CP 151
7 {:l CP1512
= | @ CP 1604
{:l CP1612
{:l CP1613
_ILI {:l CP 1616
K I v - CP 1616 arboard
{:l CP 1623
tl:l [ PC =1 IE General
edlh L SWWB2
Index Module Order number | Fi [ M1 C S WVE2SPT
1 IE Allgemein IE_CP /8.1 1638 =« S E T i
2 WwinCC Appl. [ Ll oW vET
3 @177 TP PROFIRLS _lLI
1 1 | 3
5 IE_CF - 3
B Prowy for any Industrial Ethernet =
7 LI madule, 150, TCRAR, 57
connections, PG functions, LI
Press F1 ko get Help, [ [ ]

9. Select the menu command Station > Save and Compile.
10.Close HW Config.

4424 How to Make Settings in NetPro

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 local computer\WinCC Appl." object in
the tree view.

2. Select the "Connections" entry in the detail view, followed by the menu command Edit >
Open Object.
NetPro opens.

3. Select the "WIinCC Appl." object for the SIMATIC PC station.
Enter the required connection in the blank list shown in the detail view at the bottom.
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4. Select the first line in the detail view at the bottom, followed by the menu command Insert >
New Connection....
The "Insert New Connection" dialog box opens.

5. Select the CPU of your project in the tree view.
This CPU is the communication partner of the OS, which means that the OS receives the
data of this automation system.

6. Inthe "Connection" group, check that"S7 connection" is set as the type and that the "Display
properties before inserting" check box is selected.

Insert New Connection E

r— Connection Partner

E-[&] In the curent project
E% color_gs_Pri_Fij

E-ER SIMATIC 40001)

- . CPU 414-3 PN/DP
[Unzpecified)
All broadcast stations

i All multicast stations

[-[2a] In the multiproject; color_gs_Pri MP
% In unknown project

. £,
Praject: Icolor_gs_F'ri_F'ri -
Station: |SIMATIC 400(1)

Madule: |CPU 414-3 PN/DP
— Connection
Type: IS? connection j

¥ Display properties before inserting

ok I Apply | Cancel | Help |

7. Click "OK".
The "Properties - S7 connection" dialog box opens with the "General" tab activated.
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46

8. Select the following connection partners 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

General | Statuz [nformation I

— Local Commection End Paink———————————————

Connection identification

[™ | Configured dynamic cotnection Lacal ID:
™| Configured at oneend |57 connection_2
[¥ | Establish an active connection YFD Marme:
[" | Send operating mode messages IWi”EC Appl
— Connection Path
Lozal Partrer
Ao a0043788PC SIMATIC 400(1)¢
End Paint WNCE Appl. IEF'U 4143 PN/DP
Interface: | IE dligemein =l |cPus43PnoR. PHAORDSS 7
Subret; IEthernet['I] [Industrial Ethernet] IEthernet['I] [Industrial Ethernet]
Address: |196.255.100.1 |196.265.100.2

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.Activate the "Compile and check everything" option button and click "OK".
When the compilation operation is completed, the "Outputs for consistency check" window

opens.

12.Ifthe 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.
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4425 How to configure and download the PC station of the OS

Procedure

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

Configure....
The "Configure" dialog box opens.

. Click "Configure".

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

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

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

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

The configuration data are transferred to the PC station.

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

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

. Select the PC station, followed by 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.

4426 How to download the hardware configuration of the AS

Introduction

Requirements

Procedure

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 in the tree view.

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

The "Compile and Download Objects" dialog box opens.
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. Select 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 starts. The log file is opened in the text editor when
the function is completed.

. Close the text editor.

. 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

451 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.

452 How to Perform the Settings for the PH

Requirements

Procedure

The example project is open in SIMATIC Manager.

The plant view is activated.

. Select the "color_gs_MP\color_gs_Prj" hierarchy level in the tree view.

. Select the menu command Options > Plant Hierarchy > Settings....

The "Customize Plant Hierarchy" dialog box opens for you to set the plant hierarchy options.

. Enter the value "4" in the "Number of hierarchy levels" field.

This setting allows up to four hierarchy levels to be defined.
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4. Enter the value "10" in the "Max. number of characters" input boxes 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 to 4.
6. Activate the "OS area" option button for level 2.

7. Activate the "Derive picture hierarchy from the plant hierarchy" check box.
The dialog box now appears as follows:

Customize Plant Hierarchy E2

Mumber of higrarchy levels: =

— Lewel Settingz

Lewel Max. number  Included in *fith 05 area
of characters HID separator

T = K 73 .

z o = v v g

3 i d ® v c

4 [0 = 2 4

5 4 = r F

B 24 = r ~

7 4 = r F

B 4 = r F

Freview: I'I T8 22222222224333333333 304 4444 444448

¥ Derive picture hierarchy from the: plant hierarchy

[ Derive diaghostic screens from the plant hierarchy

{% | [aintenance Station Standard [license required)
) Maintenance Station Basic [overview screens only)

" aintenance Station POk [ho A5 diaghnostics]

% Derive PH names from the names of the hardware components

) Derive PH names from the comments af the hardware components

tigrate diagnostic settings ...

Cancel | Help |

8. Click "OK" to apply your settings.
The "You have changed the "Included in HID" property. Do you want the changes to be
applied to the already existing hierarchy folders?" message dialog is displayed.

9. Click "Yes".
This accepts all the settings.
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453 Structure in the Plant View

Plant hierarchy of the example project

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:

Plant - level 1
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 materials 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 Support chart for checking the process values

454 How to Adapt the Default Names

Requirements

® The example project is open in SIMATIC Manager.

® The plant view is activated.
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Procedure for renaming the "Plant" folder
1. Select the hierarchy folder "color_gs_MP\color_gs_Prj\Plant(1)".

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

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

Properties - Hierarchy folder -- Plant1

General | Contral and monitoring attibutes I A5-05 Azsignment I 588 Type Definition

I arne: Flant1

Project path: color_az_Prj

Storage location

of project: |E:'\P'ru:ugram FileshSIEMEMSMSTE P 7 projcolor_gshcolo Pij

Euthar; |

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

Lagt modified: 1042742004 11:11:59

Camrnett: ﬂ

[

Cancel | Help

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

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 with the "General" tab activated.

3. Enter the name "RMT1" in the "Name" input box.
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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 -- Plant1R™MT1 |

General Contral and monitoring attributes | A45-05 Assignment | 588 Tupe Definition

Plant designation: Fm

¥ Mame of the hierarchy falder is part of the HID

05 area |D: IHM'H

Picture name for 05: |F||'-.-1T1

[ Mo modification 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".

Procedure for renaming additional folders
1. Select the hierarchy folder "color_gs_MP\color_gs_Prj\Plant1\RMT1\Function(1)".

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

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

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

5. Select the folder "color_gs_MP\color_gs_Prj\Plant1\RMT1\FC111\Location(1)".

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

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

8. Click "OK".
Your settings are applied and the dialog box closes.
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455 How to Insert Additional Hierarchy Folders

Requirements
® The example project is open in SIMATIC Manager.

® The plant view is activated.

Procedure
1. Select the "RMT1" folder.

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

3. Change the name to "LI111".
4. Press Enter.
5. Repeat steps 1 to 4 to create additional hierarchy folders:
— NP111 - motor control
— NK111 - valve control
— NK112 - valve control
— NK113 - valve control

— NK114 - valve control

Result

Your plant hierarchy should now look like this:

£ color_gs_MP (Plant ¥iew) -- C:"Program Files', SIEMENS ' STEP 7' s 7proj'.color_gs'.co... [lj[=]

=28 color_gs_MP (B FC111 [Eaj L1111 (B NK111
EI% color_gs_Pri (B MK112 (B MK113 (B MK114
=l Planti [Ef)MP111 + Ficture(3]
= (e SRR

FC111
~[Eg) L1
~[Eg NK111
~[E] NK112
~[E] NK113
~[Ea] NK114
~[Eg NP111
EI@ color_gs Lib

@ Models

-- Process tag types
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456 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, followed by the menu command Edit > Object

Properties.
The "Properties - Hierarchy folder" dialog box opens.

2. Select the "AS-OS Assignment" tab.
Here you will find the following assignment:

— 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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4.6 The current status...

4.6.1 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 configured and loaded the PC station of the OS.
® You have entered settings in the plant hierarchy.

® You have mapped the plant structure of the "color_gs" project in the plant hierarchy.

Getting Started - Part 1 (V8.0 SP1 or higher with APL)
56 Getting Started, 01/2013, A5E02779288-03



Creating CFCs 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 CFCs in the CFC Editor of PCS 7.

You create CFCs by inserting blocks from the PCS 7 Library Vxxinto the CFCs. 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 CFCs for
various process tags such as motors and valves.

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

Identification of CFCs
CFCs are identified by the following icon leading their name: [[&}
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5.2 Working with libraries

5.21 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.

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 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 are made directly in the block
instance in the CFC. 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.
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Basic procedure

5.2 Working with libraries

Step Action

Open library (Page 60)

Store all blocks in your master data library (Page 61)
The PCS 7 wizard automatically generates the master data library when a project is
created.

Store process tag types in the master data library (Page 63)

523 Working with 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. These objects are listed in the table below.

Legend for the tables

Object name
This is an alphanumeric code for the block that is 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
Returns all CFCs where the block is installed

Blocks in the master data library

Store the required blocks in your master data library. You need the following blocks for the
"color_gs" project:

Object | Symbolic Meaning Type of Associated
name name block CFC
FB1809 | DoseL Dosing of materials (quantity and flow) | Dosing block CFC_FC111
FB1823 | Integral Generates the time integral of an input | Mathematical CFC_LI111
value block CFC_FC111
FB1845 | MonAnL Monitors an analog measured value | Monitoring block CFC_LI111
FB1866 | OpDiO1 Manipulates a digital value Operator control CFC_FC111
block CFC_SETP
FB1869 | Pcs7Anin Processes an analog input value Channel block CFC_LI111
signal CFC_FC111
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Object Symbolic Meaning Type of Associated

name name block CFC

FB1870 |Pcs7AnOu Processes an analog output value Channel block CFC_FC111
signal

FB1874 | PIDConL Continuous PID controller Controller block CFC_FC111

FC360 Mul04 Multiplies input values and returns the | Mathematical CFC_FC111
result at the output block CFC_LI111

Process tag types in the master data library

Store the required process tag types in your master data library. You need the following process
tag types for the "color_gs" project:

Process tag type (CFC) | Meaning Assigned CFC
Motor_Lean CFC for a motor CFC_NP111
Valve_Lean CFC for a valve CFC_NK111

5.24 How to Open the Libraries

Requirement
SIMATIC Manager is open.

Procedure

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

2. Select the "Libraries" tab.
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3. Select the "PCS 7 AP Library Vxx" and "color_gs_Lib" libraries in the list.

Open Project

Uzer projects  Libraries |Sample proiectsl Mulliprniectsl

MHame | Storage path -
& CFC Librany C:\Program FileghSIEMEMSYWSTERTASYI

& PCS 7 BasisLibrary Wai

@ Fedundant 10 CGP Y40 C:\Program Files\SIEMEMSASTERTASTI

@ Redundant 10 CGP wA2  C:\Program FileshSIEMEMSAWSTERYANS Y

& Redundant 10 MGP V32 C:\Program FiIeskSIEMENS'\STEF’?\iIIj
»

'ﬂ oo o — | ...................
Selected
|Jzer projects: l_
Libraries: |_2
Sample projects: l_
hMultiprojects: [ Browse. . |

Cancel | Help |

P

4. Click "OK".
Both libraries are opened in the component view.

525 How to Store Blocks

Requirements
e SIMATIC Manager is open.
® The PCS 7 library "PCS 7 AP Library Vxx" is open 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 AP Library Vxx (Component view).
This opens the PCS 7 standard library.

2. Select the "PCS 7 AP Library Vxx\Blocks + Templates\Blocks" item in the tree view.
The detail view shows all blocks available in the PCS 7 standard library.

3. Select the menu command View > Details.
Both the object names - that is, the short names - and the symbolic names of the blocks
will now be displayed. This gives you more detailed information.
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4. In the detail view, select the required blocks according to the following list:
— FB1809 - DoseL
— FB1823 - Integral
— FB1845 - MonAnL
— FB1866 - OpDi01
— FB1869 - Pcs7AnIn
— FB1870 - Pcs7AnOu
— FB1874 - PIDConL
— FC260 - ChkREAL

- FC360 - Mulo4
E@ PCS 7 &P Library WB0 Object name Symbaolic name Created in language | Size in the work memony | Tepe -
&0 Blocks+T emplates &3 FE1801 STRep SCL 1130 Funetion Block

{8 Blacks &3 FE1603 CrtlhSe SCL 2832 Function Block

£ FB1804 Average SCL 874 Function Block
&3 FE1805 CanPertan SCL 54028  Function Block
£ FB1806 CountScl SCL 3758 Function Block
&3 FB1807 DeadTime SCL 1174 Function Block
£ FB1803 Dervative SCL 1012 Function Block
1809 = 20596  Function Block
E3 FB1810 TirnerP SCL 972 Function Block
I3 FB1811 Event SCL 4324 Function Block
EFFB1E12 EventTs SCL 4836 Function Block
L3 FE1E13 Fhanln SCL 2618 Function Block
EFFB1514 Fh&nOu SCL E320  Function Block
ZFFE1815 FbDiln SCL 2712 Function Block
Z3F FB1816 FhOi0u SCL 5358 Function Block
E3 FE1E18 FrnCant SCL 17650 Function Block
£F FB1813 FmTemp SCL 17306 Function Block
i FE1820 GainSched SCL 3876 Function Block
&3 FB1823 Inteqral SCL 1222 Function Block
I FE1824 Intlk02 SCL 2586 Function Block
3 FB1825 Iritlk.04 SCL 2714 Function Block
FR1R7R Itk arl 2970 Functinn Rlnck x
il ] 5P

5. Select the menu command Edit > Copy.

6. Select the menu command Window > color_gs_Lib (Component view).
This opens the master data library.
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7.
8.

5.2 Working with libraries

Select the item "In <color_gs_MP>\color_gs_Lib\S7 program(1)\Blocks" in the tree view.

Select the menu command Edit > Paste.
All of the selected blocks are inserted.

%~ color_gs_Prj_Lib {Component view) -- C:'Program Files'SIEMENS'STEP T s7proj.color_gs_Prj.colo_Lib

E\&;% In <color_gs_Pri_MP> Object name | Symbolic name | Created in language | Size in the work memary | Type Yersion
=@ color_gs_Pri_Lib &HFE1E09 Dasel SCL 20595 Function Block 2.0
-0 S7-Programm(T) EHFE1823 Integrd SCL 1222 Function Block 2.0
gt 5”3"3’? EFFB1845  Mondrl 501 7368 FunctionBlock 2.0
i@ Bausteine ZHFEIGEE  OpDill SCL M0 Function Black 2.0
i . £ FB18E3 Pz fanin SCL E342 FunctionBlock 7.0
-[1] Globale Deklarat
Ee- (2] Globale Deklarations! |y o 1o70 Pes7inOu sCL 1848 Function Block 7.0
&3 FE1B74  PIDConl 5CL 14996 Furction Block 2.0
& FL2E0 ChkREAL SCL 374 Funetion 5.0
&3 FC360 bulD4 5TL 2132 Function 20
l [EIC A | 2l
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 The PCS 7 library "PCS 7 AP Library Vxx" is open 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 AP Library Vxx (Component view).
This opens the component view of the PCS 7 standard library.
2. Select the "PCS 7 AP Library Vxx\Blocks + Templates\ Templates" folder in the tree view.
The detail view shows all chart templates available in the PCS 7 standard library.
3. Select the following charts in the detail view:
"Motor_Lean"
"Valve_Lean"
4. Select the menu command Edit > Copy.

5. Select the menu command Window > color_gs_Lib (Component view).

Getting Started - Part 1 (V8

This opens the master data library.
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6. Select the item "<color_gs_MP>\color_gs_Lib\S7 program(1)\Charts" in the tree view.

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

8. Close the "PCS 7 AP Library Vxx".

9. Open the plant view of "color_gs_lib".

10.Select the "<color_gs_MP>\color_gs_Lib\ Process tag types)" folder in the tree view.
11.Switch to the component view.

12.Select the "<color_gs_MP>\color_gs_Prj_Lib\S7 program(1)\Charts" folder in the tree.
13.Select the "Motor_Lean" and "Valve_Lean" charts in the detail view.

14.Select the menu command Edit > Cut.

15.Go to the "<color_gs_MP>\ color_gs_Lib \ Process tag types" folder in the plant view.

16.Select the menu command Edit > Paste.

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 the "<color_gs_MP>\color_gs_Lib\ S7 program(1)\ Blocks" folder in the tree
view, you will see in the detail window all the blocks that you yourself have inserted or that
were automatically stored there when process tag types were copied.

5.2.7 Showing and Hiding Libraries

Introduction

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.

528 How to Hide and Show Libraries

64

Note

Make sure that you actually have all the required blocks and charts in your master data
library.
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Requirement
SIMATIC Manager is open.

Procedure for Hiding Libraries

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

2. Select the "Libraries" tab.

3. Select all the libraries in the list with the exception of the following:

Master data library "color_gs_Prj_Lib"
PCS 7 library"PCS 7 AP Library Vxx"
SFC Library (x3)
Standard library

Manage

Uzer projects  Libraries |Sample proiectsl Mulliprniectsl

MHame | Storage path -
. CFC Library ]
@ color_az_Pr_Lib
G2 PCS 7 AP Library W30

. PCS ¥ BasizLibra
.o Fledundant [0 CG
- Aedundant |10 CGP B2
.= Fledundant [0 MGP

o

Selected
|Jzer projects: l_
Libraries: |_5
Sample projects: l_
Multiprojects: [ Hide | Display... |

|

P

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

5. Click "Close".
You have now hidden all the libraries that you do not want to use. They will no longer be
displayed in the catalog of the CFC Editor.

Procedure for Showing Libraries

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

2. Select the "Libraries" tab.

3. Click "Display...".
The "Browse" dialog box opens.
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4. Select the "..\SIEMENS\STEP7\S7LIBS\ [Name of the library] object in the tree view.
The library is displayed in the right pane.

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

6. Repeat steps 3 through 5 if you wish to show libraries again.

7. Click "Close". The dialog box closes.
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5.3 CFCs 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.

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

CFC Charts in the Example Project
The following CFCs are needed for the "color_gs" project:
® CFC_SETP - for specification of process values
e CFC_FC111 —for closed-loop control of dosing amount and dosing speed
e CFC_LIM111 —for control and simulation of the liquid level
e CFC_NP111 - for motor control
e CFC_NK111 to CFC_NK114 — for valve control
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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 CFCs. 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 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 CFCs 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
CFC_SETP is used to check the process value. The blocks mean the following in this case:

e The PARA_DOS_RM1_QTY block is a substitute block. It sets the flow and should be
connected to DOSE and to CTRL_PID.

e The PARA_DOS_RM1_SEL block specifies the target reactor.

534 Process-Related Meaning of the "CFC_FC111" CFC Chart

CFC_FC111

CFC_FC111 is used for controlling the dosing quantity and dosing speed. The blocks mean
the following in this case:

® The "Pcs7AnIn" block provides the currently dosed volume at the "PV_Out" output and
transfers this measured value to the "PV (process value) input of the "DoseL" block.

® The "PIDConL" block returns the manipulated variable of the flow.

® "Dosel" returns the setpoint for the flow (manipulated value for the "PIDConL" block) and
checks the dosing quantity.
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The manipulated variable for the valve is sent to the "MV" output of the "PIDConL" block
and is fed to the "MV_Trk" input of the "PIDConL" block in the absence of manipulated
variable feedback from the process.

The "Pcs7AnOu" block outputs the manipulated variable to the valve.

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

CFC_LI111

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

The Pcs7AnIn" block reads in the fill level of the raw material tank and outputs the current
value at "PV_Out" output.

The "PV_Out" output is interconnected with the "OutTrk" input of the "Integral" block.
The "Out" output is interconnected with the "PV" input of the "MonAnL" block.

The "Mul04" block is used to simulate the quantity which is taken from the reservoir at the
given point in time.

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

CFC_NP111

CFC_NP111 is used for pump controlling. The blocks mean the following in this case:

The "Pcs7Diln" block supplies the current state of the pump - on or off - at the "PV_Out"
output.

This value is interconnected to the "FbkRun" input (feedback ON) of the "MotL" block where
it is evaluated.

The plant operator or an upstream controller controls the "MotL" block.

The "Pcs7DiOu" block takes the control command from the "OosAct" output of the "MotL"
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
CFC_NK11x is used for valve control. The blocks mean the following in this case:

® The "Pcs7Diln" block returns feedback on the status of the valve - open or closed - to the
"VIvL" block.

® The "VIVL" 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 "OosAct" output via the
"Pcs7DiOu" output driver to the valve.

5.38 Procedure

5.3.8.1 How to Rename CFC Charts in the PH

Requirements
® The example project is open in SIMATIC Manager.

® The plant view is activated.

Procedure
A CFC you created is already in the ADDIT folder. All you need to do now is rename it.
1. Select the "color_gs_MP\color_gs_Prj\Plant1\RMT1\FC111\ADDIT" folder in the tree view.
2. Select the object "CFC(1)" in the detail window.

3. Select the menu command Edit > Object Properties.
The "Properties CFC" dialog box opens with the "General" tab activated.
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4. Enter the name "CFC_SETP" in the "Name" input box.
The name of the chart in real projects usually relates to a user-specific system for the
identification of process tags.

Properties CFC chart E

General | Verzion I

M arme:
Froject path; |c:olc|r_gs_F'ri_F'ri'\SIM.f3«TIC A00(1MCPU 4743
Technological path: |cnlnl_gs_F'ri_F'ri'\F'Iant1 SRMT1SFCT11%A0DIT

Storage location of project; |E:'\F'rogram Filez\SIEMEMSAYS TER P 7prajoalor_as Priveala_Pr

Authar: I

Date created: 1219/2017 11:14M

Lasgt modified: 12/21/2011 02:26:50

Comment: ;I

[~ wiite-pratected

Cancel | Help |

5. Click "OK" to apply your settings.

5.38.2 How to Insert New CFC Charts in the PH

CFCs to be inserted
You must insert the following CFCs in the form of new, empty CFCs:
e "CFC_FC111"
e "CFC_LI111"

Requirements
® The example project is open in SIMATIC Manager.

® The plant view is activated.
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Procedure
1. Select the "color_gs_MP\color_gs_Prj\Plant\RMT1\FC111" folder in the tree view.

2. Select the menu command Insert > Technological Objects > 2 CFC.
The CFC "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 "color_gs_MP\color_gs_Prj\Plant1\RMT1\ LI111" folder in the tree view.

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

6. Enter the name "CFC_LI111" and press the Enter key.

5.3.8.3 How to insert the "Motor_Lean" process tag type

Introduction

You have already stored the "Motor_Lean" 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.

Requirements
® The example project is open in SIMATIC Manager.

® The plant view is activated.

Procedure

1. Select the "color_gs_MP\color_gs_Lib\Process tag types" item in the tree view.
The detail window displays the process tag types you have added to the master data library.

2. Select the "Motor_Lean" CFC, followed by the menu command Edit > Copy.

3. Select the "color_gs_MP\color_gs_Prj\Plant1\RMT1\ NP111" folder in the tree view,
followed by the Edit > Paste menu command. The "CFC_NP111" CFC is inserted into the
hierarchy folder and selected.

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

5. Change the default name "Motor_Lean" to "CFC_NP111" in the "Name" input box.
6. Click "OK" to apply your settings.
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5.3.8.4 How to insert the "Valve_Lean" 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:

5.3 CFCs in the PH

1. Select the "VALVE" process tag type in the detail window of the "color_gs_MP\color_gs_Lib

\Process tag types" folder.

2. Insert the "VALVE" process tag type in the following folders using the menu commands

Edit > Copy and Edit > Paste:

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

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

4. Exit the plant view.

Additional information

A detailed description is available in the section

"How to insert the "MOTOR" process tag type" (Page 72).
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5.4 The current status...

54 The current status...

54.1 Current Status of Your Project

Completed Configuration Tasks

In preparation for the actual creation of CFCs, 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 CFCs in the plant hierarchy.

® You have inserted the "Motor_Lean" process tag type in the plant hierarchy.
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5.5 Working with the CFC Editor

551 Introduction to the CFC Editor

CFC Editor

The CFCs are actually edited, e.g., blocks are inserted and their parameters assigned, in the
CFC Editor. Double-clicking on a CFC opens the CFC Editor. The editor always opens in the
view in which it was closed the last time you worked with it.

The CFC Editor is separated into the following display areas:

e CFC
If you have opened an empty CFC, 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.

e Catalog with blocks, libraries and CFCs
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 CFC online help and in the Process
Control System PCS 7, CFC for SIMATIC S7Manual.

552 CFC Chart in the CFC Editor

CFC

Each CFC can consist of up to 26 chart partitions. A new CFC 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:
® A single sheet:

i
e QOverview with six sheets:

B

The status bar shows you on which sheet of which chart partition you are located.

Change from the overview to a single sheet
By double-clicking on the required sheet you can change from the overview to the single view.

The single sheets in the overview are arranged in the displayed order:
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Additional information

Detailed information is available in the CFC online help and in the Process Conftrol System
PCS 7, CFC for SIMATIC S7Manual.

5.5.3 Catalog in the CFC Editor

Opening the Catalog

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

Organization of the catalog

76

In the catalog you will see four tabs:

® Blocks - here you will find the blocks sorted according to block families. You work with this
tab in the "color_gs" project in order to place the PARA_DOS_RM1_QTY block from the
"Operate" directory in the "CFC_SETP" chart.

® Charts - here you will find all the charts you created in the plant hierarchy, for example,
CFC_FC111, CFC_LI111. The CFC 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.

® Unplaced blocks - here you will find blocks that are not displayed in a CFC. Within the

"color_gs" project, this tab is not displayed since there are no "unplaced blocks" in your
project.
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Additional information

Detailed information is available in the CFC online help and in the Process Control System
PCS 7, CFC for SIMATIC S7Manual.

554 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 chart (Page 77)
2 Insert blocks

Options:

® Insert blocks in "CFC_SETP" (Page 78)

® |Insert blocks in "CFC_FC111" (Page 81)
® |nsert blocks in "CFC_LI111" (Page 86)

3 Assign parameters to blocks

® Rename blocks
® Specify input/output values

4 Interconnect blocks (Page 91)

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.

5.5.5 How to Open the "CFC_SETP" CFC Chart

Introduction

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

Getting Started - Part 1 (V8.0 SP1 or higher with APL)
Getting Started, 01/2013, A5E02779288-03 77



Creating CFCs
5.5 Working with the CFC Editor

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 in the tree view.

2. Select the "CFC_SETP" object in the detail window and then select the menu command
Edit > Open Object. The CFC editor opens You can now edit the open chart.

5.5.6 Assignment of Block Parameters in CFC Charts

Assignment of Block Parameters

Each block has a number of different I/Os 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 1/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 1/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.

557 How to Insert the Blocks into the "CFC_SETP"

Requirements

® The "CFC_SETP" CFC is open in the CFC Editor -
Save in folder: "color_gs_MP\color_gs_Prj\Plant1\RMT1\ FC111\ ADDIT".

e The catalog is open.

Procedure

1. Select the "Libraries" tab in the catalog.
This is where the library "color_gs_Lib" is displayed.

2. Open the "color_gs_Lib\S7 program(1)\Blocks\Operate" folder in the tree view.
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3. Move the "OpDi01 - FB1866" block to the CFC using drag-and-drop. This is used to select
the reactor to which the raw material is pumped.

FAREA_DOS_RM4_SEL

OpDi@d

Einary w
B—Lilp Qut—
O Sekli OosHet—
B—EskLi OnAct —
B—FhkIn LockAct—
d—Intleck |[Errerhum/—
O—0osli

4. Close the chart.

Note

If a block is shown in blue or light gray after you have inserted it and if no block I/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.

5.5.8 How to Assign Parameters for the Blocks in "CFC_SETP"

Requirements

® The "CFC_SETP" CFC is open in the CFC Editor - Save in folder: "color_gs_MP\
color_gs_Prj\Plant\RMT1\FC111\ADDIT".

e All blocks are inserted.
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Procedure
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1. Select the "OpDi01" block and then select the menu command Edit > Object Properties....
The "Properties - Block" dialog box opens with the "General" tab activated.

2. Enter the name "PARA_DOS_RM1_SEL" in the "Name" input box.
The "OCM possible" check box is selected by default.

Properties - Block -- CFC_SETP,PARA_DOS_RM1_SEL

General | /02 |

Type:

M ame:

Cormment:

Inputs:

Internal identifier:

Instance DB:
Hame [header):
Farnily:

Author:

OpCitn

PaRS DOS A1 SEL

Block aroup:

Binary walue operator

18
FE186E
DBY2
OpDiat
Operate

AdvLibB0

Tobe inserted in OB Mtasks:

- |¥ OCM possible

OCM... |

¥ Create block jcon;

[ MES-elevant

— Special properties

Messages. .

¥ Feadback enabled

Frint | Cancel | Help

Switch to the "I/Os" tab.

Here you can assign parameters for all the 1/0Os of a block. You will find the names of all
inputs and outputs in the "Name" column.

Position the cursor in the "Value" column of the "Out.Value" I/O and enter the value "0".
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5. Click "OK" to apply the settings.
The name "PARA_DOS_RM1_SEL" is displayed in the header of the block in the CFC.
When you create the process pictures, you will interconnect the I/Os of the blocks from the
CFCs with objects in the process pictures. The tag name is formed from the plant hierarchy,
the CFC name, and the block name. You will find the "PARA_DOS_RM1_SEL" name again
as part of the tag name.
The values of the inputs/outputs are applied.

Block Name in project IO Meaning Value Unit
OpDi01 PARA_DOS _RM1_SEL Out.Value* The output of the 0

process value is

verified.
* Invisible in CFC.

6. Close the CFC.

Do not create unnecessary block icons

In the "Properties - Block" dialog box of the the "General" tab, "Create block icons" determines
whether a block icon is created for use in WinCC. Do not set the check mark for blocks with
inputs and outputs that cannot be configured.

559 How to Insert the Blocks into the "CFC_FC111"

Requirements

e The "CFC_FC111" CFC is open in the CFC Editor -
Save in folder: "color_gs_MP\color_gs_Prj\Plant\RMT1\ FC111\".

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

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

1. Insert the following blocks using drag-and-drop:

"Channel" folder: Pcs7AnIn - FB1869: Signal processing of an analog input value
"Dosage" folder: DoseL - FB1809: Dosing of raw material
"Math" folder: Mul04 - FC360: Multiplies input values and returns the result at the output

"Control" folder: PIDConL: Fill level monitoring and visualization of the level in the
process mode

"Channel" folder: Pcs7AnOu - FB1870: Processes an analog output value signal
Folder "Operate": OpDi01 - FB1866: Manipulating a digital value

"Math" folder: Lag - lag function: Smoothing the input value (low-pass filter)

2. Arrange the blocks in the CFC as shown below:

SP_INT _EXT
OpDimd

IMPUT _U
Pc=7AnIn

82

DOSE OUTPUT _LhK
Dosel Fc=7An0u
CTEL_FID

FIDCanL

Pl
Muling

PT1
Lag

3. Close the chart.
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5.5.10 How to Assign Parameters for the Blocks in the "CFC_FC111"

Requirements

e The "CFC_FC111" CFC is open in the CFC Editor -
Save in folder: "color_gs_MP\color_gs_Prj\Plant\RMT1\ FC111\".

e All blocks are inserted.
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Procedure
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listed block.

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

. Open the "General" tab and the "\Os" tab in the "Object Properties" dialog box for each

limit of bar graph

Block Block name in /10 Meaning Value
the project
Pcs7Anin INPUT_U Mode Value status and measuring | 16#00000203
type
PV_In Process value (raw value) 16#0203
PV_InUnit Unit of measure for process | 1348
value
SimOn.Value 1 = Simulation on 1
SubsPV_In Substitute value 15.0
DoselL DOSE CR_A_DC Creep flow: Delay time for 5.0
incoming alarms [s]
CR_AH_Lim Creep flow: Limit high alarm | 5.0
CR_Hyst Creep flow: Hysteresis for 0.2
alarm limit
DQ_AH_Tol Overdosage: Limit high 3.0
alarm
DQ_ExHiAct.Value Default for the internal 1
\external switchover
DQ_Ext.Value Dosing quantity: External 111.0
setpoint
DQ_HiLim.Value Limit dosing quantity 500.0
DQ_Int End value dosing quantity 20.0
DQ_OpScale.High Dosing quantity: High scale |550.0
limit of bar graph
DQ_Unit Unit of dosing in m? 1034
DQ2_ExHiAct.Value | Dosing quantity: 1 = High 1
limit for external setpoint
factor for fine dosing has
been reached
DQ2_Ext.Value External fine dosing dosing | 15.0
quantity
DQ2_HiLim.Value Fine dosing: Limit high 350.0
setpoint
DQ2_Int Fine dosing dosing quantity | 11.0
Feature.Bit16 1
Feature.Bit4 Set switch or button mode 1
Feature.Bit6 Reset dosing quantity when | 1
dosing starts
PV_AH_Lim High display limit of the 700.0
process value for the dosing
volume
PV_OpScale.High Process value: High scale 350.0
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Block Block name in /10 Meaning Value
the project
SP.Value Active flow setpoint 70.0
SP_Ext.Value External manipulated value | 120.0
SP_ExtAct.Value Active external setpoint 1
SP_ExtLi.Value Interconnection for the 1
internal/external switchover
active
SP_HiLim.Value Coarse dosing: High limit 70.0
setpoint flow
SP_Int Coarse dosing setpoint 180.0
SP_TrkExt 1 = Bumpless switchover 0
from external to internal
setpoint active
SP2_Ext.Value Fine dosing external setpoint | 15.0
SP2_HiLim.Value Fine dosing: High limit 15.0
setpoint flow
SP2_Int Fine dosing setpoint 9.0
Tl.Value Reset time 30.0
Mul04 MUL In2.Value Value to be multiplied 1
PIDConL CTRL_PID AutModLi.Value Interconnection to automatic | 1
ModLiOp.Value Interconnection automatic/ |1
manual active
MV_HiLim.Value High limit for manipulated 99.0
value
PV_AH_Lim Process value alarm: High | 70.0
limit
PV_AL_En 1 = Enable PV alarm limit 0
(low)
PV_AL Lim PV alarm limit (low) 0.0
PV_OpScale.High Process value: High scale 70.0
limit of bar graph
PV_WH_En 1 = Enable PV warning limit |0
(high)
PV_WL_En 1 = Enable PV warning limit |0
(low)
PV_WL_Lim PV warning limit (low) 0.0
SP_Ext.Value External manipulated value |70.0
SP_Int Internal manipulated value | 33.0
Tl.Value Integral action time [s] 8.0
Pcs7AnOu | OUTPUT_LMN | PV_InUnit Unit of measure for process | 1348
value
OpDi01 SP_INT_EXT SetLi.Value Connected digital input 1
* Invisible in the CFC (parameters in structure, set with shortcut menu command Edit> Object
Properties >Select Structural Element > Properties > Value)
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3. Once you have entered the parameters for all the 1/Os relating to a block, click "OK" for that
block.
Your settings are applied.

4. Close the chart.

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.

® Assign parameters for the "Mode" I/O for the "Pcs7AnIn" block. You assign this
parameter only because you have not configured any external I/O modules in this
Getting Started.

5.5.11 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 is open in the CFC Editor -
Save in folder: "color_gs_MP\color_gs_Prj\Plant1\RMT1\ LI111".

® The catalog is open.

® The"color_gs_Lib\S7 program(1)\Blocks" folder is open in the tree view ("Libraries" tab).

Procedure

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

e "Channel" folder: Pcs7AnIn - FB1869: This block provides a simulation value.

e "Math" folder: Integral - FB1823: This block is part of the fill level simulation in the raw
materials tank. This block is used to simulate the fill level of the raw material tank.

e "Math" folder: Mul04 - FC360: This block is part of the fill level simulation in the raw materials
tank. This block is used to invert the sign for the flow value.

e "Monitor" folder: MonAnL - FB1845: Fill level monitoring and visualization of the level in the
process mode.
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5.5.12 How to Assign Parameters for the Blocks in the "CFC_LI111"

Requirements

e The"CFC_LI111" CFCis open inthe CFC Editor - Save in folder: "color_gs_MP\color_gs_Prj
\Plant\RMT1\ LI111".

® All blocks are inserted.
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Procedure
1. Open the "General" tab and "Inputs/Outputs” tab in the "Object Properties" dialog box for
each block.
2. Enter the parameters for all blocks according to the table below.
Block Name in /10 Meaning Value
project
Mul04 4 In1.ST Value 1 to multiply (BYTE) 0
In1.Value Value 1 to multiply (REAL) 0
In4.Value Invert sign for flow rate (process | -1.0
value) - Part of the fill level
simulation in raw materials tank
Pcs7Anin INPUT_U | Feature.Bit29 Enables a substitute value 1
Mode Measuring range 4 to 20 mA 16#0203
Scale.High High measuring range 550
SimOn.Value Simulation value active 1
SimPV_In.Value Raw materials tank level 500
SubsPV_In Substitute value for SimPV_In 500
Integral INT_P In.ST Analog input value (BYTE) 0.0
In.Value Simulation of the raw material 0
tank level
OutHiLim High limit of the output value 500
OutTrk.ST Predefined value used for 0
OutTrkOn = 1 (BYTE)
OutTrk.Value Predefined value used for 0
OutTrkOn = 1 (REAL)
TI Integration time 30
MonAnL LIA GradHDnEnNn Gradient monitoring (high) for 0
negative changes
GradHUpEN Gradient monitoring (high) for 0
positive changes
PV.ST Process value (BYTE) 0
PV.Value Process value (REAL) 0
PV_AH_En PV alarm limit (high) deactivated | 0
PV_AH_Lim High alarm limit = 490 m? 490
PV_AL_Lim Low alarm limit =5 m3 25
PV_Hyst Hysteresis 1
PV_OpScale.High | High display limit of the process | 550
value in the container
PV_Unit Unit of the PV in m3 1034
PV_WH_En PV warning limit (high) 0
deactivated
PV_WH_Lim High warning limit = 450 m?3 450
PV_WL_Lim Low warning limit=7 m3 27
SimPV Simulated process value 300
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3. Once you have entered the parameters for all the 1/Os relating to a block, click "OK" for that
block.
Your settings are applied.

4. Close the CFC.

Note

Assign parameters for the "Mode" I/O for the "Pcs7AnIn" block. You assign this parameter
only because you have not configured any external I/O modules in this Getting Started.

5.5.13 How to assign parameters for the blocks in "CFC_NK11x"

Requirements

® The "CFC_NK11x" CFC is open in the CFC Editor - Save in folder: "color_gs_MP
\color_gs_Prj\Plant1\RMT1\ NK11x".

Procedure

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

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

Block Name in project I/0 Meaning Value
Pcs7Diln FbkClose SimOn.Value Simulation 1
enabled
Pcs7Diln FbkClose SimPV_In.Value Simulation value 0
(inverted after PV
interconnection)
Pcs7Diln FbkOpen SimOn.Value Simulation 1
enabled
Pcs7Diln FbkOpen SimPV_In.Value Simulation value 0
PV
VIvL Valve Feature.Bit4 Set switch or 1
button mode
(switch mode)

— In the "General" tab, accept the default setting for "Create block icons" (no checkmark
for the blocks Interloc, Permit and Protect).

2. Click "OK" for each block. Your settings are applied.
3. Close the CFC.
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5.5.14 How to Assign Parameters for Blocks in the "CFC_NP111"

Introduction

You have already inserted the "CFC_NP111" CFC 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 is open in the CFC Editor - Save in folder: "color_gs_MP\color_gs_Prj
\Plant\RMT1\ NP111".

Procedure

1. Open the "General" tab and the "\Os" tab in the "Object Properties" dialog box for each
listed block.

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

Note

Proceed as follows for the "STRUCT" data type (e.g., "SimOn.Value"):

® Select the "Open structure" command from the shortcut menu.
The "Structure - <I/O name>" dialog box opens.

® Double-click the line named "Value".

Block Block /0 Meaning Value
name in the
project
Pcs7Diln FbkRun SimOn.Value * Switch simulation active 1
Feature.Bit29 Enables a substitute value 1
SimPV_In.Value * Simulation value PV 0
MotL Motor Monitor Deactivate monitoring 0
ModLiOp.Value * Automatic/manual mode selection 0
AutModOp Disable automatic mode 0
Feature.Bit4 Set switch or button mode (switch 1
mode)
* Invisible in CFC, see "Note"

— Do not set a check mark for "Create block icons" in the "General" tab for the following
blocks: Interloc, Permit, Protect.

2. Click "OK" for each block.
Your settings are applied.

3. Close the chart.
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5515 How to select block icons

Introduction

In order to later use the desired block icons when creating the , process picture, you must first
select them.

Procedure
1. Select the VIVL or MotL block on the respective charts in the CFC Editor.
2. Open the "Object properties" using the shortcut menu.

3. In the "Create block icon" box in the "OCM possible" area of the "General" tab, enter a
number as shown below. The number indicates the orientation of the icon to its text.

Chart Block Number Meaning
CFC_NK111 VIvL 2 Right of the text
CFC_NK112 VIvL 2 Right of the text
CFC_NK113 VIvL 1 Below the text
CFC_NK114 VIvL 1 Below the text
CFC_NP111 MotL 2 Right of the text

Alternatively, the desired block icons can also be selected in the process view from the "Blocks"
tab or removed from one of the template charts in WinCC .

5.5.16 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.
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5517 How to interconnect the blocks in the "CFC_NP111"

Requirements
e The "CFC_NP111" CFC is open in the CFC Editor.

® All blocks are inserted, renamed and configured.
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Procedure
1. Click on the "Start" output in the middle block "Motor".
2. Now click the "SimPV_in" input on the "FbkRun" block. The CFC Editor automatically
creates a line indicating the interconnection. The CFC should now appear as follows:
FbkEun Motar Outitart
Fez=70iln atl Fe=70i0u
Digital Motor — Digital
B—pU _Tn Ead O—EtartAut Fs Eelea U In Ead
1—Zim0n FU_0Out O—itopAut |[MonbunEr [~ B—Zimln FU_Out [—
SimPW _In OosHct O—ifedLil flonstabr [— O—ZimP_In|(PU_ChnsT
B—SubsPU_T O |Autiadip||E_StpAckt — B—Ztartlal OosAct
L lic _releq O |antedip|| LockAck - = _Felea
1 60— O—AutiedLi GrpErr — 1 60—
16 SOEAFFFF—ode O—tfantilcdLi | [RduTaSta — 16 SOEEFFFE—Mode
d6#@—|DataXcha O—{Lacalli Edul aFexz — d6#@—|DataXcha
Oosli WarnAck —
O—|Etartlac Start
Pevmit O—itoploca|| P_Start |~
Intlkmz FEkEun P _Stop—
Interloc 1 |enitor ||LocalfAck |~
In@d Qut 3.0 |MenTiSta Autfck —
B—Invln@l FirstInfi— 3.0 |MenTilun ManAck —
B—In@d2 EupAct | O |Eapidstp OosAckt —
BT pul @2 Evravhum O—E=stLi FEkEundu —
OF |Logic 1—Trip AV _dut —
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Protect Errorbum —
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Intlk@2 [ZcsF
Interloc O—Fagturs
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5.5.18 How to Interconnect Blocks in the "CFC_FC111"

Requirements
e The "CFC_FC111" CFC is open in the CFC Editor.

e All blocks are inserted, renamed and configured.

Procedure
1. Click the "Out" output on the "SP_INT_EXT" block.

2. Now click the "SP_LiOp" input on the "DOSE" block.
The CFC Editor automatically creates a line indicating the interconnection.

3. Following the same procedure, interconnect additional blocks according to the table below.
(The "4" block is located on the CFC_LI111 chart. To do this, place the two charts side by

side.)

Block description Output Block description Input

SP_INT_EXT Out DOSE SP_LiOp
Out CTRL_PID SP_LiOp

INPUT_U PV_Out DOSE PV
PV_Out 4 (in chart CFC_LI111) In1
PV_OutUnit DOSE PV_Unit
PV_OutUnit CTRL_PID PV_Unit
SimPV_In CTRL_PID PV
SimPV_In PT1 Out

CTRL_PID MV OUTPUT_LMN PV_In
MV MUL In1

MUL Out PT1 In
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4. The CFC should now appear as follows:

DOSE CTEL_PID QUTPUT _LKM
Dozel I nog=s FIDCanL [ ol Fe=T7AnOuU
SP_INT_EXT
DpDi@d T nEz% SO .a—T] s _Felea— 1.0—Gain | Y FU_In
1standsti Ctrl— §.0—T1 PU HiAct— 10@ B—gcgle
O—Lidp Out 1 SP_Lidp Ctvl2— ©.0—T1D MY _LaAckt— 1545—PU_InUni
o—{Zetli Oozhck |- 1—{3F _Futli||Dosstart— [2sr_Liop |[M5_Feleal o—{Zimin
O—EstLi LeckAck [~ B—Ep_Intli DosEnd[— O—EP_E=tLi GreErr[— OB simPV_In
O—FEkIn 111 @—pa_Extk Dosln[— O—EP_IntLi||RduTofkal— BB Starklal
A—Intlack SEoE _ @—DA_HilLim||DosEelax— TO_O—EP_Ext DazAckt— o—E_FEelea
O—dasli B_oE—0a_Lolim Dos0ff— 100 . @—EP_ExHil ManAct— 16#0— =
15.8—0a2 _Ewt ||DosPause— O.0—SP _Exlaol Autfct— 1640 dade
G50 _O—DE2_Hili LockAct— FU SP_ExtAc|— 168'3:|Dutu><chg
IMPUT _U O B—pa2 Loli GrpErr— O—y_Trkln P
Fez7AniIn s 1834+—Da_Unit EdyTaita— O.0—mN_Trk SP_Ext0uf—
128 B—Zp Ext EdyTaRes— 1—ladLidp BV _dutl— ful
168 203— PN _In EBad — TOB—EP _HilLim DosAct— d—RAuthodLi ER— hlu 1@
100 . O—Zcale PU_Dut @.0—5pP _Lolim||LoecalAct— O—anfedLi
13485—PU_TnUni||PU_Outln 15.0—Sp2_Ext AutAct— O—dasli Ini
1—Eimiln Scaledut — 15.@—Ep2 _Hili fanAct — 3. 0—Y _HiLim 1.8—In2
SimPW _TIn Oosfck [~ @oEm—Ep2 Lolil||[SP_ExtAc— OOy _Lalirm 1.8 —1Ins
FY DU_35P[— O.3—Ekk 1.8—In4
EY _Unit Dud _SPH— TO_O—PW_OpSca
F5E.EB—PY_OpSca DR2_SP— 100 . O—pY_0pSca
S5 m—0A_OpScal||DA_Extlul— PY_Unit FT4
B EtartAut||002_Ext0— 15342l _Unit Laa
O—CancelfAu D8 _Outi— O—CSF
B—Pausefut||DvibbOut — In
B—|CantAut SP— 1. 8—Laalime
B—edlilp SPA—
E—AutiodLi SP2—
O—danedli| [SP_ExtOu™—
B—|Lacalli SP2_Extl—
B—0asli PV _dut—
B Starkloc
O—Cancelle
B—Pauzelac
B—Gantloca
O—EstLi
O—RstDa_Li
1—|Permit
1—Intlack
i—Protect
B—FaultExk
B—:EF

5. Close the chart.

5519 How to Interconnect Blocks in the "CFC_LI111"

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

® All blocks are inserted, renamed and configured.
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Procedure
1. Interconnect the blocks according to the table below.
Block description Output Block description Input
INPUT_U PV_Out INT_P OutTrk
INT_P Out LIA PV
4 Out INT_P In
2. The CFC should now appear as follows:
4
o 14
Multipli
Ind
1.8—In2
1.8—TIn3
-1.8—In4 INT_P LIA
Integval ManAnL
tntesvat [IEREEE Anatos w | EVEREE
In Out PN M=_FEeleaf—
SO0 .0 |OutHilim||0utHifAck [— 1.@ |pU_Hust PN _0Out [—
INPUT_U 1.0 |QutLoLlim||0utlaeAck — 430 @ |pPY_RAH_Li PV _Grad|—
PesTAnIn 14.0411 Errorbum — 450.@ |py WH_Lil [PV _GradP —
Analoa i @—Hald =7.@ |PU_WL_Li|[PY_Gvadh[—
16#@—PU_TIn Ead |— O—0utTrkin =5.@ |PY_AL_Li||[GradHUpA [—
550 .0—Zcale FY_0Out OutTrk 1. B—LagTime ||GvadHDnA |~
AB153— Py _Inbni| |[PY_Outln— @.0 |InHust S5 . a— Py Opical[GradlAct —
1 EZimin Zcalelut — AD34—PU_Unit DozAct
SEE G- EimPY_In DozAct @8 |peadEBand OnAct —
@ @— ZubsPV_T m—0osLi ErrovrMum —
B—NME_Ealeaq @ |TimeFact
60— M2 @ |simln
1620 3—Hade IEE . | SimPy
16#0— Dataxcha B—CEF
16#0—EventTsl

3. Close the chart.

5.5.20 How to interconnect the blocks in the "CFC_NK11x"

Requirements
® The CFCs "CFC_NK111" to "CFC_NK_114" are open in the CFC Editor.
e All blocks are inserted, renamed and configured.
Procedure
1. Interconnect the blocks for each chart according to the table below.
Block description /O Block description /O
Valve Ctrl FbkOpen SimPV_in
Valve Ctrl FbkClose SimPV_In (inverted)

2. Close the chart.
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5.6 CFCs in the process object view
5.6.1 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 parameters; rather, you can modify values quickly
in a table within the process object view.

The following preparations are necessary for this:

e Define the I/O in the process tag type for the process object view (Page 97)
As the process object view does not visualize all I/Os for reasons of clarity you must define
the 1/0s 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 73)
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 Edit parameter values in the process object view (Page 99)
The next sections are going to demonstrate the benefits of a process object view: you can
edit values quickly and easily in a table.

56.2 Procedure

5.6.2.1 How to Define Inputs/Outputs for the Process Object View

Requirements
® The example project is open in SIMATIC Manager.

® The process object view is activated.
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Procedure

1. Select the
"color_gs_Lib\Process tag types\Valve_Lean" object in the tree view.

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

3. Enable the "Block" check box and enter the value "VALVE" in the input box.
By making this setting, only "VALVE" block connections will be shown.

Filter: Select Connections |

YWhich connections in the following do pou want to dizplap?

— Dizplay Connectionz

I~ al

[T Wisible only

Filter by colum; Drizplay:
[ Chart I

¥ Block [\ALVE

[ Connection

[ Process tag type

|
[~ Datatype | =]
140 |
I~ Black type |
[T Chart type | E
|

k. I Cancel | Help

4. Click "OK".
The "Select Connections" dialog box opens.

5. Click the column header of the "Parameter" column.
This will display all connections in the upper lines that are activated in the "Parameters"
column.

6. Deactivate the check boxes of these connections.
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7. Activate the check boxes in the "Parameters” column for the following connections:

— AutModLi
— Monitor

— Feature.Bit16

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.

8. Click "OK".

The "Select Connections" dialog box closes.

9. Exit the process object view.

5.6.2.2 How to Adapt the Parameters for "CFC_NK11x"

Requirements

Procedure

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 in the tree view.
2. Select the "Blocks" tab. The program updates the data.

. 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 program updates the table and shows you the "Valve" block for all four CFCs.

Note

If the name of the CFC 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 Enter.
This updates the block comment at all connections of this chart.
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6. Change the block comment for the other CFCs in the way shown in the table below.

CFC Block comment
CFC_NK112 stop_valve2
CFC_NK113 stop_valve3
CFC_NK114 stop_valve4

7. Select the "Parameters" tab.
The program updates the data.

8. Select the "Block" entry from the "Filter by column:" drop-down list.
The program activates the "Display" field.
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9. Enter the name of the block in the "Display” input box: "VALVE".
The program updates the table. You see exactly three I/Os for each chart.

E® color_gs_Prj_MP {Process Dbject Yiew) -- C:',Program Files SIEMENS\STEP 7" s 7projicolor_gs_Prj*colo_MP
= color_gs Pri_MP
%% c:_ngllor_ gsl,_F'ri_F'ri ¢ General I Blocks & Parameters | Signalz I Meszages I Ficture ohjects I Archive tagz I Hierarchy folde 4 I L4 I
-{_] Globale D eklarstioner Filter by columrn: Dizplay: Filter general:
e [Block | [vaLvE | ¥ ||
. Eﬁ11111 120 name / 170 comment Frocess tag 140 "
ME11 1 AuttdodLi T=futo mode: Auta mode by linked ar SFC 1
ME112 2 AuthdodLi 1=Auto mode; duto mode by linked or SFC
NE113 3 AuttdodLi T=futo mode: Auta mode by linked ar SFC
ME114 4 AuthdodLi 1=Auto mode; duto mode by linked or SFC
a1 NP111 A Feature Bit16 Reserved
..... E Globales Schriftfeld E Feature. Bit1& Reszerved
=@ color_gs_Pri_Lib 7 Feature Bit16 Reserved
D Globale Deklarationer 8 Feature. Bit16 Reserved
EI teszstellentypen 9 tdanitor T=kanitar OM, O=tonitor OFF: Feedback monitor WhAOM-EM
Motarlean 10 |Monitor 1=Monitor OM, O=konitar OFF: Feedback monitor WAOM-EN
Walvelean 11 [Monitar 1=Muonitor OM, O=Maonitor OFF; Feedback monitor YMON-EN
- Musterldsungen 12 |Monitor 1=Muonitar ON, O=Monitor OFF: Feedback maritar VMON-EN
14 1 _'I_‘
<] |+

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

— Position the cursor in the appropriate field. This changes the field into a drop-down list.

— Select the desired item in the drop-down list.

CFC /0 Meaning Value
CFC_NK111 Feature.Bit16 Specify the initial valve state (open/closed) | 0
Monitor Disable monitoring of feedback from the 0
process for the example
AutModLi Switch the valve to automatic mode 1
CFC_NK112 Feature.Bit16 See above 0
Monitor See above 0
AutModLi See above 1
CFC_NK113 Feature.Bit16 See above 1
Monitor See above 0
AutModLi See above 1
CFC_NK114 Feature.Bit16 See above 1
Monitor See above 0
AutModLi See above 1
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Note on the Display

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 1/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.

2. Hold down the mouse button and drag this vertical marker behind the "I/O" column.

3. 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.

E® color_gs_Prj_MP {Process Dbject Yiew) -- C:',Program Files SIEMENS\STEP 7" s 7projicolor_gs_Prj*colo_MP

E@ color_gs_Pr_MP
E% color_gs_Pri_Pri

Plant1

- @ color_gs_Pri_Lib

1] Globale Deklarationer

Globales Schriftfeld

| ]

g General I Blocks @ Parameters |Signals| Messagesl Picture objects | Archive tagsl Hierarchy falde 4 I PI

Filter by columrn: Dizplay: Filter general:

[Biock x| [wave | Flo[|
Chart A |CL BB IO mame Walue |tk Interconnec. .| Add forcir

1 CFC_MEITT W |W = | AutbdodLi 1 1

2 CRC_MEITT W [ s | Monitar ] ]

3 CFC_MEI11 % |V |z |Feature.Bit16 0 ]

4 CRC_MEIT2 W | 5. | dutbodLi 1 ]

5 CFC_MEI12 % [V |s.. | Monitar 0 ]

E CFC_MEI12 V. |W s Feature.Bit16 ] ]

7 CFC_MEI13 W |W = | AutbdodLi 1 ]

g CFC_MEIT3 W [ | s.. | Monitar ] ]

9 CFC_ME113 % |V |z Feature.Bit16 1 ]

10 |CRC_MKI14 WV | 2. | AutbodLi 1 ]

11 |CFC_MEI14 [V |V 5. | Monitor 0 ]

12 |CFC_ME114 V.|V |s.|Feature.Bit1E 1 ]

4 | ) KN | _'I_‘

5.6.2.3 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.
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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 in the tree view.

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

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

5. Close the process object view.

Getting Started - Part 1 (V8.0 SP1 or higher with APL)
Getting Started, 01/2013, A5E02779288-03 103



Creating CFCs
5.7 The current status...

57 The current status...

5.7.1 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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6.1

Overview of SFC Charts

The Theory -- What is SFC?

SFC

The SFC (Sequential Function Chart) editor enables you to graphically configure and
commission sequential control systems. A sequential control system enables a status-driven
or event-driven sequence of production processes. The sequential control system controls the
functions created with CFC based on sequences and executes them selectively.

An SFC offers two independent versions of sequential control systems for different application
scenarios:

e SFC
e SFC type with SFC instances

An SFC is a standardized interface for controlling the SFC with the user program or by the
operator. The sequential control system accesses the blocks and signals directly and is
therefore not reusable.

SFC type/SFC instance

Sequencer

An SFC type is a standardized interface for controlling the SFC with the user program or by
the operator. You can extend the interface. The SFC type accesses only its own interface and
can therefore be used as often as required as an SFC instance.

Sequencers enable status-dependent and event-driven execution in the SFC. The sequencers
of an SFC can be controlled through start conditions defined in various ways.

® An SFC can include up to 8 sequencers.
® An SFC type can include up to 32 sequencers.

You can find additional information in the SFC documentation.
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6.2 Working with the SFC Editor

6.2.1 Introduction to the SFC Editor

SFC Editor

As soon as you open an SFC, 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 the subsequent step. Transitions are
represented by small rectangles in the SFC.

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 or if execution is canceled.
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.

6.2.2 Important Functions in the SFC Editor

Important Functions in the SFC Editor

106

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

You can find the buttons you need to build the sequencer in the toolbar of the SFC Editor. The
buttons have the following meaning:

Button Meaning
* | When this button is activated, you can select individual objects from
the SFC, such as steps and transitions. A step or transition that has
"Activate selection" button been selected is highlighted in blue.
.:'_'_:. | When this button is activated, the cursor transforms into a small
cross and a circle with a bar. If you move the cross to a point in the
chart where it is possible to insert a step or a transition, the cross
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Button Meaning

"Insert step + transition" button becomes a "step with transition" symbol. At the same time, a green
line indicates where the "step with transition" is to be inserted.

.E:.I.l When this button is activated, you can insert an alternative branch.
This means that either one or the other branch is executed,
"Insert alternative branch” button | depending on the transition defined.

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

Additional information

Detailed information about the SFC Editor is available in the corresponding SFC Editor online
help and in the Process Control System PCS 7, SFC for SIMATIC S7Manual.

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 You use this to change to the next transition/step

"Down arrow" button

ﬂ You use this to change to the previous transition/step

"Up arrow" button

ﬂ You use this to change to the adjacent transition/step

"Right arrow" button

L

"Left arrow" button

"Properties" dialog box
The dialog box has different tabs. The tabs are introduced briefly below.

Tab in "Properties" dialog box for a step:
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® General - Here you make general settings, such as changing the name of the step.

® |nitialization - The action you define here will be processed only once when you activate
the step.

® Processing - The action you define here will be processed cyclically until the next transition
will be met.

® Completion - The action you define here will be processed only once when you complete
the step.

Tab in "Properties” dialog box for a transition:
® General - Here you make general settings, such as changing the name of the transition.

e Condition - In this tab you enter the condition at which the sequencer moves to the next
transition.

6.2.4 Overview of the Configuration Steps for SFC Charts

Overview

To create SFCs, you perform the steps listed below:

Step What?

Move SFC (Page 108)

Rename SFC (Page 109)

Open SFC (Page 110)

Define the technological structure of the sequential control system (Page 110)

Rename steps (Page 113)

Name transitions (Page 115)

Configure steps (Page 118)

Configure transitions (Page 123)

O~ |WIN|~

Optimize the run sequence (Page 126)

6.2.5 How to Move an SFC Chart

Introduction

The SFC "SFC(1)", which is 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 created
automatically by the PCS 7 Wizard to the relevant hierarchy folder.
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Requirements
® The example project is open in SIMATIC Manager.

® The plant view is activated.

Procedure

Select the "color_gs_MP\color_gs_Prj\Plant1\RMT1\ FC111\ ADDIT" folder in the tree view.
Select the object "SFC(1)" in the detail window.

Select the menu command Edit > Cut.

Select the "color_gs_MP\color_gs_Prj\Plant1\RMT1" folder in the tree view.

o wDbdh =

Select the menu command Edit > Paste.
The SFC is added to the selected folder.

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 in the tree view.
2. Select the object "SFC(1)" in the detail window.

3. Select the menu command Edit > Object Properties.
The "Properties SFC Chart" dialog box opens and the "General" tab is selected.

4. Change the default name "SFC(1)" to "SFC_RMT1" in the "Name" box.
5. Click "OK" to apply your settings.
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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 in the tree view.

2. Select the "SFC_RMT1" object in the detail view, followed by the menu command Edit >
Open Object. The SFC Editor opens The "Start" and "End" steps and transition 1 already

exist.

6.2.8

Technological Sequence

Technological Structure of the Sequential Control System

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:
Start the dosing controller in automatic mode
Set aggregates to automatic mode
DOSE_REA1 Query:
DOSE_REA2 Should reactor 1 or reactor 2 be dosed?
INIT_LINEA Controllers:
INIT_LINE2 Open the valves of the relevant branch
Turn the pump on
INIT_1_OK Query:
INIT_2_OK Is the pump switched on?
Is the controller set to "External setpoint"?
INIT_DOSE Controllers:
Specify dosing rate setpoint
Set dosing controller to automatic mode
Specify dosing volume setpoint
Start dosing procedure
INIT_OK Query:
If the setpoint of the course dosing quantity less than the dosing quantity?
SLOW_DOWN Checking whether the engine is still running
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Name of the Step

Function

END_DOSE

Query:
Dosing ended?

CLOSE_LINE

Controllers:

Close all valves

Turn the pump off

Switch dosing controller to manual mode
Set dosing rate to 0

Stop dosing

CLOSE_OK

Query:
Is the pump switched on?

END

Reset:
Close valves
Switch off motor

The plant operator can use the operator station to start, control and monitor this chart.

How to Create the Sequential Control System in the SFC Chart

When you created the "color_gs" project with the PCS 7 wizard, PCS 7 automatically created

When you open a new SFC in the SFC Editor, a sequencer with the following elements is

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

You now edit the "SFC_RMT1 SFC from the "color_gs"project with the SFC Editor.

6.2.9
Introduction
an SFC.
displayed in the SFC:
e START" step
® Transition 1
e END" step
Procedure

1. Select the "SFC_RMT1" SFC in the SFC Editor.

2. Select the menu command View > Toolbar if the toolbar buttons for inserting steps and
transitions are hidden.
This opens the toolbar.

Getting Started - Part 1 (V8.0 SP1 or higher with APL)
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. Click "Insert step + transition".

=]

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

. Position the cursor under transition 1, wait until a green line appears, and then insert the

object by clicking it.
Step "3" and transition "2" are then incorporated into the SFC.

. Click "Insert alternative branch".

&

. Position the cursor under step "START", wait until a green line appears, and then insert the

object by clicking it.
An alternative branch is inserted directly below step "START": In doing so, the transitions
"3" and "4" are parallel and step "4" is set underneath.

. Click "Insert step + transition".

=

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

— Underneath transition 3: Step 5 and transition 5 are inserted
— Underneath transition 4: Step 6 and transition 6 are inserted

— Underneath transition 2: Step 7 and transition 7 are inserted
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Getting Started, 01/2013, A5E02779288-03



Creating SFCs
6.2 Working with the SFC Editor

Result

Your SFC should now appear as follows:

‘ START

= =
==piy==

%}4_

‘ EMD

6.2.10 How to Rename Steps

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

e All steps and transitions have been inserted
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. Click "Select".

x|

. 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.

. Change the entry "5" in the "Name" input box to "INIT_LINE1".

Properties - IMIT_LINE1 -- color_gs_Prj\Plant1 RMT145\SFC_RMTI1

General | Initializatiu:unl F'ru:u:essingl Terminatinnl

M ame; IINIT_LINE1| Humber: IE_ ™ Confirmation
Run times
|V kdinirmm: I b awirnLam: I
Comment; ﬂ
05 comment; :I

Claze I Amply |ﬂﬂﬂﬂ Frint.... Browsze. .. [ b | Help |

. Click "Apply".

The new name is saved.

. Click the "Down arrow".

This brings you to step "4".

. Change the "4" in the "Name" input box to "INIT_DOSE" and click "Apply".

. Navigate to the other steps using the arrow buttons and change the names in accordance

with the table below. Each time you enter a new name, complete the change by clicking
llAppIyll.

Default name New name
3 SLOW_DOWN
7 CLOSE_LINE
6 INIT_LINE2

. Click "Close".

This saves your settings and closes the "Properties" dialog box.
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Result

The changed names of the individual steps are displayed in the SFC.

‘ START
‘ INIT_LINEL ‘ INIT_LINEZ
=]
‘ 1N1T_|DOSE
SLOW_DOWN
‘ CLOSE_LIME
‘ EMD

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

Procedure
1. Select transition "3", followed by the menu command Edit > Object Properties.
The "Properties” dialog box opens and the "General" tab is selected.
2. Change the default name in the "Name" box to a plant-specific name.
The plant-specific names are listed in the table below.
Default name New name
3 DOSE_REA1
5 INIT_1_OK
1 INIT_OK
2 END_DOSE
7 CLOSE_OK
4 DOSE_REA2
6 INIT_2_OK
3. Each time you enter a name, complete the change by clicking "Apply".
4. Use the arrow buttons to move from one transition to the next.
5. Click "Close".
This saves your settings and closes the "Properties" dialog box.
Result

The changed names of the transitions are displayed in the SFC.

Your SFC should now appear as follows:
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‘ START
‘ IMIT_LINE1 ‘ INIT_LINEZ

1
s

‘ INIT_D2SE

‘ SLOAY Do

EN [_DOSE

‘ 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 CFCs. 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 is open in the SFC Editor.

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

Procedure

1. Double-click step "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 what are known as statement lines; the cursor is
positioned in the left column of the first line.

3. Click "Browse".
The "Browse" dialog box opens with the "Plant View" tab activated. In this dialog, the plant
hierarchy is displayed in the left section and the 1/Os of the block you have selected in the
plant hierarchy are shown in the right section.
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4. Select the "Plant\RMT1\FC111\CFC_FC111\ CTRL_PID" block in the tree view. The
section on the right side shows all corresponding block connections.

Browse - color_gs_Prj_Prj"Plant1'RMT1
Plant iew |EomponentView| Runtime Groupsl Syrnl:u:nlsl
CBMTISFCIUSACRC_FCIMCTRL_PID. /0% <filkereds
=l Plant] a|Mame [ Datatype [1/0 [CFCi. [
EI@ AT AdwCodt STRUCT  OUT —
=B Foiid AdvCoEn STRUCT N
& [ ADDIT AdvCoModSP BOOL N
o AdwCobetiOn STRUCT  IM
Er-E gc{cm AdvCoMy  FEAL N
LU AdColn  BOOL N
-l CTRLFID AdvCoRdy  STRUCT  OUT
Autdct STRUCT  OUT
: _ AgthdodLi STRUCT IM
4} OUTPUT_LMN Authoddp BOOL M
o} SPINT_EXT BatchEn BOOL M
[]__@ L1 - ~ BatchlD DwWiORD UM
B NET11 EBatchM ame STRING... M
& Cascalut STRUCT  OUT
B NK1T2 CorZone RF Al IN h
(B NK113 =l 4] I »
Cloze | e ] | Filter... | Back | Update | Help |

5. Right-click the "ModLiOp" input and select the "Open structure" command from the shortcut

menu.

6. Select the "Value" line in the "Structure - ModLiOp" dialog box and click "Apply".
The "Browse" dialog box goes to the background and the selected block interface along
with its full path is entered in line 1. The cursor is automatically positioned in the right column

of line 1.

Note

If you cannot read the names of the block 1/Os, increase the width of the column.

7. Enter the value "1" in this input box.
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8. Click "Apply".

The value "1" is automatically replaced by "TRUE". The first assignment in the "Start" step
is now complete. The dialog box now appears as follows:

Properties - START -- color_gs_Prj_Pri*Plant1' RMT1'\SFC_RMT1

General | Initialization Prncessingl Terminationl

_1| |7|1 TWWCFC_FCT11SCTRL_PID ModLiOp.Yalue -= |TF|UE il
_2|¥] :
N :
_a|7] :
5 | :
6 | :

2 |M
L8 |vl
8 |¥]
10| =]

Cloze I Apply |ﬂﬂﬂﬂ Print... | Browse. .. | Gota | Help |

9. Click the button with the number "2".

This button appears directly before the statement line. The cursor is then positioned in the
left column of the second line.

10.Repeat steps 3 through 9 to define the remaining addresses for step "START". You will find

the information you require in the table 'Entries in the "Properties - START" dialog box'
below.

11.Click "Apply".

12.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/O].

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.

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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Table 6-1 Entries in the "Properties - START" dialog box

No. | Column 1 Column 2 Meaning

1 FC111\CFC_FC111\ CTRL_PID.ModLiOp.Value TRUE Activate automatic mode

2 FC111\CFC_FC111\ CTRL_PID.AutModLi.Value TRUE Controller automatic mode

3 FC111\CFC_FC111\ CTRL_PID.SP_ExtLi.Value TRUE Select external setpoint

4 FC111\CFC_FC111\ DOSE.ModLiOp.Value TRUE Activate automatic mode

5 FC111\CFC_FC111\ DOSE.AutModLi.Value TRUE Dosing automatic mode

6 FC111\CFC_FC111\ DOSE.StartAut.Value FALSE Dosing stop; no start

7 FC111\CFC_FC111\DOSE.RstDQ_Li.Value TRUE Reset dosing quantity via
interconnection

8 LI11N\CFC_LIM1NINT_P.OutTrkOn.Value TRUE Tracking

9 LI111\CFC_LIM1N\INT_P.Hold.Value FALSE Hold output value

10 | NK111\CFC_NK111\ Valve.AutModOp TRUE Valve in automatic mode

11 NK112\CFC_NK112\ Valve.AutModOp TRUE Valve in automatic mode

12 | NK113\CFC_NK113\ Valve.AutModOp TRUE Valve in automatic mode

13 | NK114\CFC_NK114\ Valve.AutModOp TRUE Valve in automatic mode

14 NP111\CFC_NP111\ Motor. AutModOp TRUE Motor in automatic mode

6.3.2 Parameters for the Steps

Parameters for the step "INIT_LINE1" on the "Initialization" tab
The following table shows the parameters for the "INIT_LINE1" step:

No. |Column1 Column 2 Meaning

1 NK111\CFC_NK111\Valve.OpenAut.Value TRUE Open valve

2 NK112\CFC_NK112\Valve.OpenAut.Value TRUE Open valve

3 NK113\CFC_NK113\Valve.OpenAut.Value TRUE Open valve

4 NP111\CFC_NP111\Motor.StartAut.Value TRUE Switch on motor

5 FC111\CFC_FC111\DOSE.RstDQ_Li.Value FALSE Do not reset dosing quantity
via interconnection

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

No. | Column 1 Column 2 Meaning

1 NK111\CFC_NK111\Valve.OpenAut.Value TRUE Open valve

2 NK112\CFC_NK112\Valve.OpenAut.Value TRUE Open valve

3 NK114\CFC_NK114\Valve.OpenAut.Value TRUE Open valve

4 NP111\CFC_NP111\Motor.StartAut.Value TRUE Switch on motor
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Parameters for the step "INIT_DOSE" on the "Initialization" tab

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

No. | Column 1 Column 2 Meaning

1 FC111\CFC_FC111\CTRL_PID.AutModLi.Val | TRUE Controller to automatic
ue

2 FC111\CFC_FC111\DOSE.StartAut.Value TRUE Dosing to automatic

3 LIT11N\CFC_LIM1NINT_P.OutTrkOn.Value FALSE No tracking for integrator

4 NP111\CFC_NP111\Motor.StartAut.Value TRUE Motor to automatic

5 FC11N\CFC_FC111\CTRL_PID.MV_TrkOn.V | FALSE Manipulated value tracking
alue

Parameters for the step "INIT_DOSE" on the "Processing" tab

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

No.

Column 1

Column 2

Meaning

FC11N\CTRL_PID.SP_Ext.Value

FC111\DOSE.SP1.Value

Controller's external setpoint
is the coarse dosing flow
setpoint of the dosing block

Specify run time - "INIT_DOSE" Step
1. Switch to the "General" tab.

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

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

Parameters for the step "SLOW_DOWN" on the "Processing" tab
The following table shows the parameters for the "SLOW_DOWN" step

\CFC_FC111\CTRL_PID.SP_Ext.Value

\CFC_FC111\DOSE.SP2.Value

No. | Column 1 Column 2 Meaning

1 Plant\RMT1\FC111\ FALSE Controller to automatic
\CFC_FC111\CTRL_PID.MV_TrkOn.Value

2 Plant\RMT1\FC111\ PlantN\RMT1\FC111\ Controller's external setpoint

is the fine dosing flow setpoint
of the dosing block

Specify run time - "SLOW_DOWN" Step

1. Switch to the "General" tab.

122

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

3. Click "Apply". PCS 7 automatically changes the value to "T#2s".
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The following table shows the parameters for the "CLOSE_LINE" step:

No. | Column 1 Column 2 Meaning

1 NK111\CFC_NK111\Valve.OpenAut.Value FALSE Close valve

2 NK112\CFC_NK112\Valve.OpenAut.Value FALSE Close valve

3 NK113\CFC_NK113\Valve.OpenAut.Value FALSE Close valve

4 NK114\CFC_NK114\Valve.OpenAut.Value FALSE Close valve

5 FC111\CFC_FC111\DOSE.StartAut.Value FALSE Switch off dosing

6 NP111\CFC_NP111\Motor.StartAut.Value FALSE Switch off motor

7 LIT11\CFC_LIM1N\INT_P.Hold.Value TRUE Stop integrator

8 FC111\CFC_FC111\DOSE.AutModLi.Value FALSE Dosing: Automatic off

9 FC111\CFC_FC111\DOSE.ModLiOp.Value FALSE Dosing in manual mode
10 FC111\CFC_FC111\CTRL_PID.ManModLi.Value TRUE Controller in manual mode
11 FC111\CFC_FC111\CTRL_PID.MV_TrkOn.Value | TRUE Manipulated value tracking

Parameters for the step "END" on the "Initialization" tab

The following table shows the parameters for the "END" step:

No. | Column 1 Column 2 Meaning

1 NK111\CFC_NK111\Valve.OpenAut.Value FALSE Close valve

2 NK112\CFC_NK112\Valve.OpenAut.Value FALSE Close valve

3 NK113\CFC_NK113\Valve.OpenAut.Value FALSE Close valve

4 NK114\CFC_NK114\Valve.OpenAut.Value FALSE Close valve

5 NP111\CFC_NP111\Motor.AutModOp FALSE Switch off motor

6 FC111\CFC_FC111\CTRL_PID.AutModLi.Value FALSE Controller in manual mode

7 FC111\CFC_FC111\CTRL_PID.ModLiOp.Value FALSE Controller in manual mode

8 FC111\CFC_FC111\CTRL_PID.ManModLi.Value FALSE Controller in manual mode

9 FC111\CFC_FC111\CTRL_PID.Man 0.0 Manual specification for the
manipulated variable

6.3.3 How to Assign Parameters to the Transitions of the SFC Chart

Introduction

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.
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Requirements

Procedure

6.3.4

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

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

. Double-click transition "DOSE_REA1".

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

. Switch to the "Condition" tab.

This tab displays a blank list (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 transition "DOSE_REA1".

The entries required for this are listed in the tables below. 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 1/0

— Enter address 2
— Apply your settings
— Select a new line

- eftc.

. 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/O].

The plant hierarchy is omitted.

Parameters for the Transitions

Parameters for the "DOSE_REA1" transition

The following table shows the parameters for the "DOSE_REA1" transition

No. | Column 1 Column 2 Column 3 Meaning
1 FC111\ADDIT\CFC_SETP\ = 0 Dosing in reactor 1?
PARA_DOS_RM1_SEL.Out.Value
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Parameters for the "INIT_1_OK" transition

The following table shows the parameters for the "INIT_1_OK" transition:

No. | Column 1 Column 2 Column 3 Meaning

1 NP111\CFC_NP111\Motor.FbkRunOut.Value = TRUE Motor on?

2 FC111\CFC_FC111\CTRL_PID.SP_ExtAct.Valu | = TRUE External setpoint active?
e

Parameters for the "DOSE_REAZ2" transition
The following table shows the parameters for the "DOSE_REA2" transition:

No.

Address 1

Operator

Address 2

Meaning

FC11NADDIT\CFC_SETP\
PARA_DOS_RM1_SEL.Out.Value

1

Dosing in reactor 2?

Close the SFC.

Parameters for the "INIT_2_OK" transition

The following table shows the parameters for the "INIT_2_OK" transition:

No. | Column 1 Column 2 Column 3 Meaning

1 NP111\CFC_NP111\Motor.FbkRunOut.Value = TRUE Motor on?

2 FC111\CFC_FC111\CTRL_PID.SP_ExtAct.Valu | = TRUE External setpoint active?
e

Parameters for the "INIT_OK" transition

The following table shows the parameters for the "INIT_OK" transition:

No.

Column 1 Column 2

Column 3

Meaning

FC111\CFC_FC111\DOSE.DQ1_ | <
SP.Value

Out.Value

FC111\CFC_FC111\DOSE.DQ_

Setpoint of coarse
dosing is less than the
dosing quantity?

Parameters for the "END_DOSE" transition

The following table shows the parameters for the "END_DOSE" transition:

No.

Column 1

Column 2

Column 3

Meaning

FC11N1\CFC_FC111\DOSE.DosEnd.Value

TRUE

Dosing ended?
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Parameters for the "CLOSE_OK" transition

The following table shows the parameters for the "CLOSE_OK" transition:

No. | Column 1 Column 2 Column 3 Meaning

1 NP111\CFC_NP111\Motor.FbkRunOut.Value = FALSE Motor off?
6.3.5 How to Optimize the Run Sequence
Introduction

Requirements

Procedure

126

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 SFCs.

® The example project is open in SIMATIC Manager.

® The plant view is activated.

1. In the tree view, select any folder in which you have saved a CFC.

2. Select a CFC from the detail view, followed by the men
The chart opens in the CFC Editor.

3. Select Options > Optimize Run Sequence.....

u command Edit > Open Object.

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.
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6.4 The current status...

6.4.1 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.
® 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 Procedure

7.21 How to Compile and Download CFC and SFC Charts

Introduction

You have created the CFC and SFCs 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 CPU is in "STOP" mode.
® 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 in the tree view.

2. Select the menu command PLC > Compile and Download Objects.
The "Compile and Download Objects" dialog box opens.
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3. Click "+" to expand the tree view.
The view shows a structure of the "color_gs" project that is essentially the same as the
component view in SIMATIC Manager.
The view shows status or operating state information for each object:

E@Etumpile and Download Objects

Selection table:
Ohjects Status Operating Made Compile Dawerl

E-E  SMATIC 40001)
II[I] Hardware undefined

-6 SRR sToP
Bausteine
g2l PlEne undefined
ﬁ} “Yerbindungen undefined

EEE
EEE

HXE
EX

— Settings for Compilation/D'ownload Update Yiew Log Select Objects
Edit... Test Statug Operating Mode Single Objest Al Select Al Deselect,

™ Status duiing Dpen

[ Compile anly ¥ Do nat load if compilation emor iz detected

Stark I Cloze | Hel

4. Select the "Compile" and "Download" check boxes for the "Charts" object.

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 with the "Compile
Charts as Program" tab activated. 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 SFCs 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 / Download to Target System

Carpile Chartz az Program | 57 Download I

CPU: CPU 414-3 PM/DP
Proaram narne: SIMATIC 40001 NCPU 414-3 PMN/DPAS 7-Pragramn(1]
Scope

%' Entire program

{~ Changes only

¥ Generate module divers Black Driver Setings...

[ Generate SCL source

Cancel | Help |

7. Click "OK" to apply your settings.
The dialog box 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

10.Click "Start" to start the compile and download operation.
The message dialog "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.
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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).
This message is generated because you have not yet integrated /O modules in your project.

14.Close the 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.

7.2.2 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:
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® In 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.

® In 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.

Note

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.

7.2.3 How to Test the Program in the SFC Editor

Introduction

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.

Requirements
® The example project is open in SIMATIC Manager.
® The "SFC_RMT1" SFC is open in the SFC Editor.
e The CPU is in "RUN" mode.
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Working in test mode

1. Select the menu command Debug > Test Mode.
Test mode is activated.

— In the title bar of the SFC Editor, the name "SFC_RMT1 - color_gs_Prj\Plant1\RMT1
ONLINE" is shown on a colored background.

— Inthe 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, for
example, for starting, holding, resuming.

2. Select the menu command Debug > Step Control Mode > T or C.
This mode activates an additional "O" command button next to the transition while the SFC
is running.
The sequential control system reacts as described by the table below.

3. Click "Start" to run the program.
The SFC 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 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 "O" button to manually enable the next sequential control
step although the transition is not met.

4. Select the menu command Debug > Test Mode. Test mode closes.

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.

724 How to Test the Program in the CFC Editor

Introduction
You can test CFCs in the CFC Editor in the same way as SFCs.
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Requirements
® The example project is open in SIMATIC Manager.
® The plant view is activated.
® The "SFC_RMT1" SFC is open in the SFC Editor.
® The "CFC_FC111" CFC is open in the CFC Editor.

Procedure

1. Select the menu command Debug > Test Mode in the CFC Editor.
Test mode is activated.

2. Press the "CTRL" key and select the following blocks:
— CTRL_PID
- INPUT_U
- DOSE

3. Select the menu command Debug > Watch On.
All block interfaces enabled for test mode in the properties of the respective block are
displayed on a yellow background.

4. Switch to the "SFC_RMT1" SFC.

5. Click the "Start" toolbar button.
This starts the program.

6. 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 "INPUT_U" block.

Note

Arrange the windows one beside the other to be able to watch the CFC and the SFC at
the same time in test mode.

7. Select the menu command Debug > Test Mode.
This closes test mode.

8. Close the SFC Editor and the CFC Editor.
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7.3 The current status...

7.31 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 Introduction of the OS Project Editor

Configuration

The "OS Project Editor is used to configure the OS. This needs to be adapted so that the
computer settings match. Otherwise, the "button set" at the bottom of the screen cannot be
seenin PCS 7.

Requirements
® The OS is compiled.
e WinCC is open.

Procedure
1. In the component view, open the editor with OS(1) > OS Project Editor.
2. Select the "Layout" tab.
3. Select the screen resolution and "Monitor configuration" of your monitor.
4. Click "OK" and close the OS Project Editor.

Note

If you purchased the computer on which PCS 7 is to be operated as a bundle, the settings are
already made.
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8.2 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 monitor the
fill level of the raw material tank, the status of the valves etc.
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8.3 Configuration of 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:

+r
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8.4 Working in the SIMATIC Manager

8.4.1 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 143)
2 Delete unnecessary pictures (Page 144)

3 Create block icons (Page 145)

4 Compile OS (Page 147)

Editing the picture properties

Since the PCS 7 "New Project" wizard has already created pictures, these pictures have default
names, just like the CFC. 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 (MV). The block icon for a controller is
displayed in a process picture as shown below:

Tag

=7
-12345,67

-12345,67

-12345,67

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
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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 the WinCC
Explorer.

84.2 Procedure

8.4.21 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.

® The plant view is activated.

Procedure for Changing the Picture Name
1. Select the "color_gs_MP\color_gs_Prj\Plant1\ RMT1" folder in the tree view.
2. Select the picture "Picture(3)" in the detail view.

3. Select the menu command Edit > Object Properties.
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" input box.
Properties - WinCC-Picture:icture@® K|

General | Block iu:u:unsl

M armne: |F|MT1

Fath: color_gz_Prh05S(1 MaraCShPicture(3]

Technologischer Pfad calor_az_PrisPlant1 5Bk T1

Storage location :%Program FileshSIEMEMSASTER T a7 projtcolor_gsscolo_Prj

af the project:

Author:

Created: 27102004 03:50:31

Lazst changed on: 271002004 09:50:31

Comment: LI

(] I Apply Cancel | Help |

5. Click "Apply" to apply your settings.

Procedure for Activating the Option for Creating Block Icons
1. Switch to the "Block icons" tab.
2. Activate the "Derive the block icons from the plant hierarchy" check box.

3. Click "OK" to apply your settings.
The dialog box closes and the new name of the picture is displayed in the plant hierarchy.

8.4.2.2 How to Delete Unnecessary Pictures

Introduction

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.
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Requirements

Procedure

8.4 Working in the SIMATIC Manager

The example project is open in SIMATIC Manager.

The plant view is activated.

. Select the "Plant1" folder in the tree view.
. Select the picture "Picture(2)" in the detail view.

. Press the <DEL> key.

The "Delete" message dialog opens.

. Click "Yes".

The picture is deleted.

. 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)

8423 How to Create Block Icons

Requirements

Procedure

® 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 143)".

1. Select the

"color_gs_MP\color_gs_Prj\Plant1\ RMT1" folder in the tree view.

. Select the menu command Options > Plant Hierarchy > Create/Update Block Icons....

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 "Plant1\RMT1\RMT1" picture is selected.
- The value "2" is entered in the "Lower hierarchy levels included" drop-down list.

Create/Update Block Icons

Block iconz will be created or updated for the fallowing pictures:

[WIFlant\RMTTARM T

The object name TAG iz made up of the fallowing
components of the HID:

Higrarchy/Chart/Block, ﬂ

Lower hierarchy levels included: |2 vl
(] I Apply | Cancel | Help |

4. Click "OK".
This triggers generation of the block icons. The message dialog "To ensure possible ...,
you must subsequently compile the associated operator stations... Do you want to view the

function log now?" opens.

Create/Update Block Icons (3283:5053) |

& To ensure poszible automatic cormections ko the WinCC
\1,) picture interconnections, pou must subsequently compile
the aszociated operator stations before making changes
ko the name companents of the associated process
vanablesz [HID, chart names, ...].

Do you want to zee the function log now’?

Yes Mo

5. Click "No".
The message window closes and block icon generation ends.

Result

At this moment you do not see any evident results of this function. Only when you open the
process picture for the project "color_gs" can you see the generated block icons.
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Note

If an MS Office message appears during the generation and wants to install something, cancel
the messages. The generation then continues.

8.4.24 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 der SIMATIC PC-Station]" item in the tree
view.

2. Select the menu command PLC > Compile and Download Objects....
The "Compile and Download Objects" dialog box opens.

3. Open the tree view and select the "Compile" check box for the "OS(1)" object.
4. Select the "OS(1)" object and click "Edit".
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5. The "Which areas do you want to assign to operator station OS(1)?" 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 I 5 azzignment I Comment I
[EatPlant1\RMT1 RMT1 KH1GEIODYWinCC Applications05(1) !

< Back | Mext = I Cancel Help
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6. 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. Verb.": This is the connection that the automation system
and operator station use for communication and that you already created in NetPro.

Settings: Compile 05

Select the network connections for the 57 Programs associated with the areas._

Dperatar stations and areas: S¥-Programme und Hetzverbindunger:
= ] #% 05[1) S7 program ¢ | Conne... | Subnet Subnet type | Wint
kT 57 Program(1] 2 57 Sem. conn. Mam

4| | 0

Connectior... |

< Back | Mext = I Cancel Help |

7. 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.

8. Click "Next".
The step "Select the data you want to compile and the scope of the compilation” is displayed.
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9. Activate the following check boxes and option buttons as shown in the figure below:

Settings: Compile 05

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

—Data Further options
binimum acguizition cycle of the archive tags:
¥ Tags and messages |1 second ,,I
¥ SFC Visualization [ with interconnection partner [ SFC option |
[T Compression Sethings...

¥ Ficture Tree

¥ | Create senvern data
—Scope

= Entire 05 [T with memony reset
{" Changes

¢ Back | Apply I Cancel Help

10.Click "Apply".

11.Click "Start" in the "Compile and Download Objects" dialog box.
The message dialog "If you want to download changes online, ...Do you want to continue?"
opens.

12.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.

13.Close the text editor.
14.Click "Close" in the "Compile and Download Objects" dialog box.

8425 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.
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Procedure

1. Select the following object in the tree view:
"color_gs_MP\color_gs_Prj\sName der SIMATIC PC-Station>\WinCC Applikation\ OS(1)".

2. Select the menu command Edit > Open Object.
The PCS 7 OS - WIinCC Explorer opens.
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8.5 Working on the OS

8.5.1 Structure of the OS - WinCC Explorer

Introduction

The 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 Explorer is very similar to Windows Explorer::

® Inthe left pane, there is a navigation window. Here, you will find all the editors for configuring
the PCS 7 OS.

® In 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.

85.2 Function of Process Pictures

Process pictures

Process pictures are an image of the process plant for the operator. The process is operated
here and system states 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.

8.5.3 Introduction of the OS Project Editor

Configuration

The "OS Project Editor is used to configure the OS. This needs to be adapted so that the
computer settings match. Otherwise, the "button set" at the bottom of the screen cannot be
seen in PCS 7.
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Requirements
® The OS is compiled.
® WinCC is open.

Procedure
1. In the component view, open the editor with OS(1) > OS Project Editor.
2. Select the "Layout" tab.
3. Select the screen resolution and "Monitor configuration" of your monitor.
4. Click "OK" and close the OS Project Editor.

Note

If you purchased the computer on which PCS 7 is to be operated as a bundle, the settings are
already made.

854 How to set the OS activation for the ES

Introduction

If you want to visualize the process mode on an engineering station, you have to make the
following settings.

Requirement
e WinCC is open.

Procedure
1. Select OS(1).

2. Select the menu command Edit > Properties.
The "Project Properties" dialog window opens.

3. Select the "Options" tab.
4. Select the "Allow activation on ES" check box.
5. Click "OK".
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8.6 Working in general with the Graphics Designer

8.6.1 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 displayed as follows:

Menu bar

palette

Alignment palette - Layer palette - Color palette - Object palette - Font palette - Standard palette - Zoom

Drawing area on which you insert the objects for the process picture

Libraries - Object properties - Dynamic wizard - Tags

Standard objects
e Standard

e Controls

e Style

Status bar

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 like those that 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 I/O (tag). In process mode,
dynamic objects show the current values of a measuring point of the plant. In the "color_gs"

project, you will get to know various dynamic objects.

8.6.2 How to Open a Process Picture

Introduction

You edit the process picture in the OS. You use the "Graphics Designer" editor for this.
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Requirement

The example project is open in WinCC Explorer.

Procedure

1. Select the "Graphics Designer" entry in the navigation window.
The detail view shows all the pictures belonging to the project. The pictures displayed also
include the default pictures and template pictures provided by PCS 7.
Default pictures and template pictures are designated with the "@" character before the
name.

2. Double-click the "RMT1.pdI" picture 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 SISIMATIC
MATIC 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 CFCs.

....... FC MK112MValws . . . FC NP11l/Meten . . . . . . . . . .
Emb{‘::::::::::E_I_”O::::::::::::::::::
! [cFC FCiiCTRL PID| . . ETT/CFC FCI1T1/DOSE . . [I/LITTICFC LITTI/LIA | |
g [ [ | s [ [ ] & [
-12345,67 © - [-12345,67 * [-99999,99 N
-12345,67 1234587 L.
CI12348.67 |
| [PAR DOS RMT SEL] . | [C ECUISE INT ExT) . . [IRISGGUnE] - - -
- 7 - 7

Note

In the example, the automatically inserted block icons (for example, for the "CTRL_PID"
controller) were moved.

8.6.3 How to Open the Various Toolbars

Introduction

The most important toolbars and dialog boxes are open by default. If you inadvertently close
toolbars or dialog boxes, you should know how to make them visible again.
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Requirement

Procedure

Result

156

The process picture is open in the Graphics Designer.

. Select the menu command View > Toolbars.

The submenu opens. Here you see the toolbars and dialog boxes that you can show and

hide in the Graphics Designer.

. Select the check box as shown in the figure:

|‘:] Graphics Designer - NewPdl1

Help

File  Edit | Yiew | Arrange  Tools  ‘Window
0 A E Toolbars »
i Mewpdll Full Screen

NewPdl1 rid. .

N Zoom »

S Layers...

N Language:. ..

. IUpdate references FS

Alignment palette
Laver palette
Colar palette
ibject palette
Font palette
Standard palette
Status Bar

Zoom palette

-~ Library

Controls

Drvnarmic Wizard

ibject Properties
Standard
Shyles

Tags

Reset

You can find the following tab on the right-hand side of the dialog window:

In Getting Started, you will only use the "Standard" tab.

"Standard" tab

"Controls" tab
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8.6.4

8.6 Working in general with the Graphics Designer

Objects in the Graphics Designer

Objects in the Graphics Designer

8.6.5

Static Objects

8.6.6

Text Fields

8.6.7

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.pdl" process picture.
These objects include the following:

e Static Objects
e Text 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.

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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8.7 Creating the process picture

8.7 Creating the process picture

8.71 How to Insert Pipes and a Tank into the Process Picture

Block icons are already available in your process picture. PCS 7 has inserted these symbols
using the "Create/update block icons" function in the SIMATIC Manager.

In the following, you add static icons and assign them along with the automatically generated
block icons.

Requirements
® The "RMT1" process picture is open in the Graphics Designer.

® The block icons are available.

Procedure

1. Select the "Library" tab above the status bar.
The available libraries are displayed in the dialog box.

2. Selectthe "Global Library/PlantBlocks\Tanks\Tank4" object and move it to the drawing area
using drag-and-drop. Click on the "Eyeglasses" button in the toolbar to obtain a preview of
the graphic objects.
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8.7 Creating the process picture

3. Drag additional objects to the drawing area as per the table below.

Name of the object | Number | Path in the library ; Symbol
Object

Horizontal pipes 3 x Global library/Plant elements/Pipe user objects ; l:l
3D pipe horizontal T

Vertical pipes 5x Global library/Plant elements/Pipe user objects ; =
3D pipe vertical H

Angle 1x Global library/Plant elements/Pipe user objects ; o
3D pipe angle 1 lﬁ

Angle 1x Global library/Plant elements/Pipe user objects ; o [
3D pipe angle 2 J

Angle 1x Global library/Plant elements/Pipe user objects ; ] o
3D pipe angle 3 N

Angle 1x Global library/Plant elements/Pipe user objects ; L
3D pipe angle 4 { -

Control valve 1x Global library/Symbols/Valves ; W
2 XD

Tanks 2 X Global library/Siemens HMI Symbol Library/Tanks ;

representing Tank1

reactors Note: The icon is reduced.

Getting Started - Part 1 (V8.0 SP1 or higher with APL)
Getting Started, 01/2013, A5E02779288-03

159




Configuring the operator station

8.7 Creating the process picture

4. Close the library.
5. Select an object and adjust its size and position to match the following figure:

— You can move the object by positioning the cursor 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.

— Place the automatically created icons according to the following figure (see section "How
to Open a Process Picture (Page 154)").

. ALAUCFC LAUOA - - - - - -
. =-A--,‘.F:|.. .......

111/CFC_FC111/DOSE| . [[EFC FC111/CTRL FID| &=3

=7 = R At S

-12345,67 . -12345,67 e
- [-12345,67 - |-12345,67 |
.............. _12345,57 | e . L L

| {PARA _DOS RM1 _SEL
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8.7 Creating the process picture

8.7.2 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 161)
2 Set Text Field (Page 162)

3 Duplicate Text Field (Page 162)

8.7.3 Step 1 - How to Insert a Text Field

Requirements
® The "RMT1.pdI" 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 cursor transforms into a small text input symbol.

3. Draw a text field next to the reactor on the left.
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 the "Line Weight/Invisible" entry. This hides the text field
frame.

— Select the text field and click on the "Fill pattern / Transparent” entry. The text field color
is now transparent.
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8.7 Creating the process picture

8.74 Step 2 - How to Set the Text Field

Requirements

Procedure

Result

The "RMT1.pdI" process picture is open in the Graphics Designer.

The text field is inserted and selected.

. Select the menu command View > Toolbar > Object Properties.

The "Properties" tab is enabled in the detail field.

. Select the "Static Text" entry in the tree view.

The detail view shows the name of the text field and the layer.

. Switch to the detail view and then double-click the "Static Text 1" field in the "Static" column.

You can now edit text in this field.

. Enter the name "Reactor 1" and then press Enter.

This applies the name and displays it in the top line. If you are working on the drawing
board, this name will be displayed as a tooltip whenever you move the mouse over the
object.

. Select the "Static Text/Font" entry in the tree view.

6. Switch to the detail view and then double-click the value "No" for the "Bold" attribute values.

The value changes from "No" to "Yes" and the text is assigned the "Bold" attribute.

. Close the "Object Properties" dialog box.

All changes are shown.

8.7.5 Step 3 - How to Duplicate the Text Field

Requirements

162

® The "RMT1.pdl" process picture is open in the Graphics Designer.
® The text field is inserted.

® The settings for text fields have been made.
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Procedure

8.7 Creating the process picture

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.

o 0~ w

8.
9.

Select the text field if it is no longer selected, followed by the menu command Edit >
Duplicate.
The program duplicates the text field.

Double-click the text field and change the text to "Reactor 2".
The duplication function automatically applies all other formats.

Select the menu command View > Properties.

Change the object name to "Reactor 2" in the detail view.
Position the text field next to the object.

Repeat steps 1 to 5 to create the following text fields:

— Raw materials tank

— Plant unit RMT 1

Open the properties for the text field "Plant unit RMT 1" and select the "Static Text/Font"
entry in the tree view.

Switch to the detail view and enter the value "16" for the "Font Size" attribute.

Close the "Object Properties" dialog box.

10.Position the text fields as follows:

— Raw materials tank — on the left, next to the raw material tank

— Plant unit RMT 1 - in the upper left-hand corner of the process picture

11.Select the menu command File > Save.

This saves the process picture.
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8.7 Creating the process picture

8.7.6 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:

R .
Plant section RMT1_T3:: ateria oo ool RN
: Ll =7 - i BB
3 - - -99999,99

e

EREETTER

S R 1 PP

| o mTE. . ...

iR it figtemEmTE k)
=7 i ||um:u1|||>H;
-12345,67 .| -12345.67 b, S

T aseeer

FEEAEEE DIl

- EFCIEdiava - - - - CEFCOETIEVERE - - - - - e e e e

‘Reactor2 .

.. Reastor1 .

‘EEARADCE i)

R - - I

8.7.7 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.
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Procedure

8.7 Creating the process picture

. Select the "Tank4" object that depicts the raw material tank.

The name of the object is shown in the tooltip that appears when you position the cursor
on the object.

If the "Object properties" dialog box is not visible at the bottom of the screen, select the
menu command View > Toolbars > Object Properties.

The "Properties" tab is enabled. Tank4" is selected in the tree view and the "Object name"
and "Layer" attributes are displayed in the detailed window.

. Switch to the detail view and then double-click the "Tank4" field in the "Static" column.

You can now edit text in this field.

4. Enter the name "Raw material tank1" and press the Enter key.
W Object Properties EE3
ﬂ ITank4 IRaw material tank1 j
Properties | Evenlsl
=] T_ank4 Attribute | Stakic | Drvniaric | Updake Cyele
Geometry Raw material tankl
- Colors Layer ]
- Miscellaneous
- Tag Assignment
4] | ©H

5. Select the entry "Tank4/Tag Assignment" in the tree view.

Switch to the detail view and position the cursor on the "Light Bulb" symbol next to the
"Process" attribute and open the shortcut menu.

. Select the menu command Tag....

The tag selection dialog opens.

Select the "ES Variables" check box in the "Data source" group and clear the "WinCC Tags"
check box.
The tree view displays the ES variables.

Select the "ES Variables/ Plant1/RMT1/LI111/ CFC_LI111/ LIA" item in the tree view.
All ES variables are displayed in the detail view.
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10.Select the "PV_Out#Value" tag in the detail view.

M Tags - Project: C:,Program Files' SIEMENS'STEP 7' s 7projicolor_gs_Prj'colo_Prj wincproj',05(1)4,05(1).mcp EE3

Diata source: [T]STEP 7 Symbol Server
ES Yariahles

Filter: IE ﬂ [ 1'WinCC Tags

= @ ES Wariables Tarne | Tvpe | Zommenk ;l

166

L:-|- Plant1 Jos_Permlog Unsigned 32-bit value Operator Permission
RMT1 oS _Permout Unsigned 32-bik valus Cperator Permission
FC111 __,QOnOp Binary variable 1=0n Mode: On Mo
LI111 BODSAct#ST Unsigned S-bit value Signal Status
EI@ CRC_LILLL TlCoshct#value Binary variable Yalue
- LA Zloosop Einary variable 1=0as Made: Oos I+
[#] MEL111
= NE11Z __,QOpSt_Out IUnsigned 32-bit value Enabled operator st
= NEL15 BPV#ST Unsigned S-bit value Signal Status
& ME114 TIPv#value 32-bit. Floating-poink number IE...  Walue
B MPL11 EPV_AH_Lim 32-bit Floating-paint number IE...  PY - High Alarm Limit;
- [ sFC_RmTL ZIPv_aL_Lim 32-bit floating-point number TE...  PY - Lows Alarm Limit
B#-{E5] SIMATIC 4007 1)/CPL 414- APy _Grad#sT Unsigned &-hit value Signial Status

TP _Grad#value 32-bit. Floating-poink number IE...  Walue
EPV_GradNP#ST Unsigned S-bit value Signal Status
TP _GradhPavalue 32-bit. Floating-poink number IE...  Walue
BPV_GradPP#ST Unsigned S-bit value Signal Status
TP _GradPPavalue 32-bit. Floating-poink number IE...  Walue

IPY Hyst
IPY_OpScale#High
3PV_ODSC&|E#LDW
TIPY_Out#sT

32-hit Floating-paint number IE. ..
32-bit. Floating-poink number IE. ..
32-hit Floating-paint number IE. ..

IUnsigned 8-bit value

Floating-poink nurmber IE. .

PY - Alarm Hysteresi
High Walue

Low Value

Signal status

Value

TIPY_TH_Lim 32-bit. Floating-poink number IE... P - High Tolerance
3P‘v‘_TL_Lim 32-bit floating-poink number IE...  PY - Low Tolerance |
Py _Unit Signed 16-bit value Inik of Py
BPV_WH_Lim 32-bit Floating-paink number IE...  PY - High Warning Li
TIPY_WL_Lim 32-bit. Floaking-poink number IE...  PY - Low warning Lir
3Rst0p Binary variable Reset Peak Yalues
ST warst IUnsigned 8-bit value worsk Signal Status
35im0n Binary variable Sirulation OnjOFF
TsimPy 32-bit: Floating-poink number IE...  Simulation Yalue
?Statusl Unsigned 32-hit value Status1 wWord i
1] | D 3
ok I Cancel | Help |
A
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8.7 Creating the process picture

11.Click "OK".
This accepts the variable and its entire path in the "Dynamic" column.
Il Object Properties [ 7] x|
ﬂ |Tank4 IRaw material tank1 j
Properties | Evenlsl
=] T_ank4 Attribute | Stakic | Drvniaric | Updake Cyele
Genmekry Fill Level 25,000000 ! Plant1/RMTL/LIIILCRC _LITLL/LIA PY_Ouksyalue Upon change
Colors Maximum ¥alue  500,000000 ! Plantl/RMTL/LIIICRC _LI11L/LIA PY_OpScaled#High  Upon change
- Miscellaneous Minimum Yalue 0,000000e+000 ! Plantl/RMTL/LIIILCRC _LI11L/LIA PY_OpScaled#lom  Upon change

Tag Assignment

12.Double-click the value "100" in the "Static" column for the "Max" attribute.
The "Enter Value" dialog box opens.

13.Enter the value "600" in the "Max" input box and then click "OK".
This applies the value.

14.Apply the parameters for the minimum value.
15.Close the "Object Properties" dialog box.

16.Select the menu command File > Save.
This saves the process picture.

8.7.8 Step 3 - How to Add Explanatory Text

Requirements

® The "RMT1.pdl" process picture is open in the Graphics Designer.
® The block icon for "PARA_DOS_RM1_SEL" is available.

Procedure

The plant operator needs to be able to understand the setting for selecting the respective

reactor. You use a text field in order to provide this explanation. You have already used text
fields when labeling the plant.

1. Insert a text field — use the "Standard Objects/Static Text" object to do this.

2. Enter the following text: "Select reactor: white = Reactor 1, green = Reactor 2".
Press <Shift + Return> to create a line break.
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3. Format the text fields using the style palette:

— Frame invisible - "Line weight/Invisible" setting

— Fill transparent - "Fill Pattern/Transparent” setting
4. Select the "Properties" tab.
5. Select "Display".

6. Double-click the "Global color scheme" attribute in the right-hand area of the window.
"No" is now entered in the "Static" column.

7. Close the "Object Properties" window.

8. Drag still a frame around the explanatory text. Use the "Standard Objects/Rectangle" object
for this purpose.

9. Format the text fields using the style palette:
— Thickness of the frame — "Line Weight/3 Pixel" setting
— Fill transparent - "Fill Pattern/Transparent” setting

10.Position the objects as shown in the figure below:

Select reactor:
white = Reactor 1
green = Reactar 2

F/PARA DOS FM1 SEL
|

11.Drag a frame around all the objects using the mouse.

12.Select the menu command Edit > Group object > Group.
This groups all the objects into one single object and makes it easier to move them.

13.Position the objects between the reactors.

8.79 Step 4 - How to configure the setpoint default

Requirements
® Graphics Designer is open.
® The block icon for "SP_INT_EXT" is available.
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Procedure

8.7 Creating the process picture

Proceed as with the selection between reactor 1 and 2; the section below provides an overview
of the steps:

1.

Insert an explanatory text field: "Input setpoint, white = internal (operator), green = external
(CFC)"

Format the text field using the style palette:
— Frame: invisible — "Line Weight/Invisible" setting
— Fill: Transparent — "Fill Pattern/Transparent" setting

Insert a whole frame from the object palette: "Standard Objects/ Rectangle" object

4. Format the whole frame using the style palette:

— Line weight of frame -- "Line Weight/3 Pixel" setting

— Fill: Transparent — "Fill Pattern/Transparent" setting

input setpoint:

white = internal
(Operator)

green = External
(CFC-chart}
JCFC_FC111/SF_INT EXT

| Bl bl [ |

5. Position the block icon for "SP_INT_EXT" under the frame.

Group the objects using the menu command Edit > Group object > Group.

Position the grouped objects in the lower section on the left side.
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8.7.10

Procedure

How to Complete the Work

1. Complete the positioning of all objects.

The process picture will then appear as follows:

input setpoint:
white = internal
{Operator)
gresn = External
{CFC-chart)

|| [iCFC roiisEmTERT. . . . . .

‘Raw Material

Plant section RMT1 S
! I =

CITICEC FCiT1/D05s |

-12345,67

D LAZHBET

.. Reastor1 .

=TT L P

fCEC 7

-12345,67
-12345,67

D 2 T —

BT C AT . . . e e e

- .| -59999.99 B

ST T TN ottt e e e e e

EeNEEE L D DDl

- Select reactor:
- - - fwhite = Reactor 1 R
" Jogreen=Reactorz | * "

‘Reactor2 .

| [(PPARA DOS RWi ==t

2. Select the menu command File > Save.
This saves your process picture with all changes and additions.

3. Close the Graphics Designer.
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8.8 The current status...

8.8 The current status...

8.8.1 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
® (Creating block icons

® Compiling the operator station

® 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 options 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

® Changing from a block icon to the associated faceplate

® Creating the dosing quantity in the faceplate

The block icons and associated text boxes provide you with have the following options:
® Selecting the reactor

® Selecting whether the setpoint is read from the CFC or whether the plant operator can
specify the setpoint externally

You can also monitor the CFC and SFCs. You were already introduced to this function when
testing the charts.

91.2 User Interface in Process Mode

Structure

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:
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174

® Message line

Displays the most recent message with the highest priority.

e QOverview 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.

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 q
| ¢ |
[] % (LI L]
L]
L] [] []

Process picture

OO0 00ddy 0DOo0od 0ododod Cic)

Keyset
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9.2 Operator control and moniforing in process mode

9.2 Operator control and monitoring in process mode

9.21 How to set the language in WinCC

Introduction

If the language selected in WinCC is not in the language used, the corresponding text content
will not appear in PCS 7. Question marks are displayed instead.

Requirements

WinCC Explorer is open.

Procedure

—_

. Navigate to "OS (1) > Computer" and double-click the computer name to open the
"Computer properties" dialog.

. Select the "Parameters” tab.
. Select the "English" language in both boxes.
. Click "OK".

. Close the window.

a A WO DN

922 How to Activate Process Mode

Requirements
e WinCC Explorer is open.

® The example project is open.
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Procedure for Activating Process Mode

1. Select the menu command File > Activate.
The progress bar and start screen open.

Activate - CC_DS_1__04_10_27 09_48_48

‘ D ata Manager BunTime

50%

2. Click "RMT1" in the overview area.
This displays the process picture which you created in the Graphics Designer.

923 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. 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 the block icon "..../RMT1/SFC_RMT1".
The corresponding faceplate opens.

MT1/SFC_RMT1

2. Click "Start".
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. Double-click a step in the SFC to view additional details about the current status of the SFC.
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Starting using the button set

1. Click "Change Button Set":
The second button set is displayed.

2. Click "SFC Visualization".

G

The "Open SFC" dialog box opens. Since you only have one OS and one SFC in your
project, only this OS is displayed in the tree view and only the SFC in the detail window.

Hierarchy: |
m SFC MName Last,.. | Sha... | Ca... | Tvpe
LB 0S(1)_KH1BES4D * R B

SmPlankl RMTL... 11... Plan... Flan

[IF | Cancel I

3. Select the "RMT1/ FC111/ SFC_RMT1"chart in the detail view and click "OK".

A
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4. This view is comparable to the display that you worked with when testing the SFC in the
SFC Editor.

[
Plant1/RMT1/SFC_RMT1
SFCsection -

I
B

jlp Synchronize EI

[T

_
=

v

INIT_LINEZ

SLOWY D...

[

(A4 e (M, RUN

MANUAL | | e RUN
MANUAL | B St |01 Hod [P Resume | Command Outout | Acivestep
AUTO [ Abot |V Complete |W swep |7 OyelicOperstion
& |J'_) Restart |K\ Reset | ™ Time honitaring
v Synchronize Seguence properies Start condition | i‘ i

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 sequential control system starts: You can monitor the process both in your process
picture and in the detailed display of the SFC. The representation in the SFC is no different

from the representation you know from the test mode.

Note

A simulated value is used, beginning with "INPUT_U", since a real value is not yet

available.

The use of a simulated value is then indicated in WinCC by yellow hand (icon) and by a

warning triangle on the tank.

Note

The symbols for alarm and warning on the block icons flash at the beginning, since the tank

is slightly overfilled.
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9.24 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 detailed display of the SFC chart.
The "SFC Operation" dialog box opens.

2. Click "OK".
This stops the process.

3. Now click "Reset" and then "OK" in the "SFC Operation" dialog box.
This resets all values to the input values.

9.25 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 179)
® Open Faceplate (Page 180)
e Define Setpoint Value (Page 180)

9.2.6 How to Specify the Reactor

Procedure

1. Click on the "PARA_DOS_RM1_SEL" block icon.
The associated faceplate opens.

2. Click "Command".

3. Check the reactor in which you want to dose the raw material:
— Reactor 1 selected: "Off" command
— Reactor 2 selected: "On" command
If you want to select the other reactor, proceed as follows:

— Click "..." next to "Command".
The faceplate is expanded.

— Click "On" if the Reactor 2 should be selected.
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4. Click "OK".
The new value is applied and displayed in the faceplate.

5. Close the faceplate.

Result:
Command | Reactor selection Block icon
"Off" Reactor 1 selected
"On" Reactor 2 selected LT T T T 1]

9.2.7 How to Open the Faceplates

Procedure
1. Start the process.

2. Click on the "..._FC111/CTRL_PID" block icon.
The associated faceplate opens with the "Standard" tab activated.

3. Select other tabs from the toolbar.
The following views are of relevance to your "color_gs" project:

— 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. You can change the
limits for the graphic representation in the "Default" tab.

— Limits - Here you can see, for example, the alarm limits that you defined in the CFC for
this block.

4. Close the faceplate.

9.2.8 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.
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Step 1: Specify setpoint output

1. Click on the "SP_INT_EXT" block icon.
The associated faceplate opens.

o |
[ ot ] commams [ or .

2. Click "..." next to "Command".
3. Check which setpoint is enabled:
— Setpoint selected internally: "Off* command
— Setpoint selected externally: "On" command
If you want to select the other setpoint, proceed as follows:

— Click "..." next to "Command".
The faceplate is expanded.

— Click "On" if the setpoint should be selected by an external source.

4. Click "OK".
The new value is applied and displayed in the faceplate.

5. Close the faceplate.

Result:
Command | Setpoint default Block icon
"Off" Setpoint selected internally [TTTTT]

"On" Setpoint selected externally
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Step 2: Enter the setpoint

1. Click on the ".../CFC_FC111/DOSE" block icon.
The faceplate opens.

* Plant1/RMT1/FC111/CFC_FC111/DOSE E

BEsEh6REE GUERTTY LGl IRARMGEE

2. Check which setpoint default is enabled:
If you want to select the other setpoint default, proceed as follows:

— Click "..." next to the display for the setpoint default.
The faceplate is expanded.

— Click "External" if the external setpoint should be selected or the "Internal” if the internal
setpoint should be selected.
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3. Click on the "internal" box and then click "OK".

Plant1/RMT1/FC111/CFC_FC111/DOSE

R W cmmm QB L

Automatic I

External

-

BREEEL GRES GUENILY Al UNGEIGGER

4. If you have selected the "Internal" setpoint default, you can change the setpoint.
To do this, click on the numerical display of setpoint.
The faceplate is expanded.
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5. Change the position of the controller or enter the desired setpoint.

. Plant1/RMT1/FC111/CFC_FC111/DOSE E

FREEL GREE GUENTTY Ll UNGEMLEE

- L R 01

lll.lJ
25][05([05][25]| [ |
O« | Cancel

6. Click "OK".
The value is entered in the input box.

7. Close the faceplate.
The modified value is displayed in the block icon.

8. Restart the process and review the results.

9.29 How to Work with Messages

Introduction
Messages are displayed to you as follows:
® |n the message line

® |n a separate message list
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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 "Change Button Set":

<

2. Click on "Message System":

=]

The message list is displayed.

3. Acknowledge the messages as shown in the table below.

If you ... ... then
want to acknowledge a single click "Acknowledge single messages". =l
message @

This acknowledges the message that is highlighted in color at
the start of the line.

want to acknowledge all messages | click "Acknowledge all visible messages". =]

(5]

4. Click the buttons in the key area to navigate to the various message and alarm lists.

5. Click the "Previous Graphic" button in the button area:

S

This returns you to the "RMT1" process picture.
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9.210 How to Exit Process Mode

Procedure
1. Click "Change keyset" in the keyset area:

>

2. Click "Leave Runtime".

O

The "End Runtime" dialog box opens.

A————— A

Are you sure to deactivate the runtime session 7

If you agree push the "Deactivate" button.

Ceactivate Cancel

3. Click "Deactivate".
This is used to exit process mode.

4. Exit WinCC Explorer.
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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
® The example project is open in SIMATIC Manager.
® The plant view is activated.

e (Configuration of the RMT1 plant component is complete and free of errors.

Procedure

1. Use the "Copy/Paste" function in Windows to copy the complete "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, CFCs
and SFCs, are also appended with a sequential number.
When you copy/move hierarchy folders which contain CFCs and process pictures, the
references of dynamic objects from OS pictures to CFC blocks in the target hierarchy folder.

Note

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
L1111 LI112 CFC_LIM11(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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Result

Your plant hierarchy should now appear as follows:

&0 color_gz_Pj & color_gs_Lib

Ell:l Shared Declarations
=-[Ea] Plant1

[ NK115
[ NK116

[ NK118
(@) NP112

[en .
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10.3 Preparation for Process Mode

Preparation

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 How to Compile and Download the Changes

Requirements
® 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" object in the tree view.

2. Select the menu command PLC > Compile and Download Obijects..
The "Charts" object status is "changed".
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3. Activate the check boxes as follows:

%Enmpile and Download Dbjects

Selection table:

Objects Status Operating Mode Compile Dovwvriload
=8P color_gs_Pri_Prj
-8, AD043785RC
Eﬂ] Honfiguration dovenloaded

=-[ wincC Appl

ﬁﬁ “erbindungen dovenloaded

LAYEERE Mot open

EHER SMATIC 400017
@l Hardware doveninaded

E|— CPU 414-3 PN/DP STOP
Bausteine

@ Plane

ﬁﬁ “erbindungen dovenloaded

E E E =] E E| E EE
E = E O E E| =] EE

El=
El=

— Settings for Compilation/T ownload Update Wiew Log Select Objects
Edi.. | Test | Status | Operating Mode Single Dbject Al Select Al Deselect Al

[ Status during Open

™ Compile anly ¥ Do not load if compilation eror iz detected

Start I Cloze | Help

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 "Edit".
The "Compile Program/Download to Target System" dialog box opens.
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5. Make the following settings:

— Activate the "Changes only" option button 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 / Download to Target System

Carpile Chartz az Program | 57 Download I

CPU: CPU 414-3 PM/DP
Proaram narne: SIMATIC 40001 NCPU 414-3 PMN/DPAS 7-Pragramn(1]
Scope

" Entire program
¢ Changes only

¥ Generate module diivers Block Ciriver Settings...

[ Generate SCL source

Abbrechen Hilte

6. Switch to the tab "S7 load".
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7. Make the following settings:
— Select the "Changes only" option button in the "Download mode" group.

— Select the check box "Include user data blocks".

Compile Program / Download to Target System

Compile Charts &z Program 57 Download |

CPU: CPU 414-3 PM/DP
Proaram narne: SIMATIC 40001 NCPU 414-3 PMN/DPAS 7-Pragramn(1]

Download mode
" Entire program
¢ Changes only
" Totest CPU [entire program)

Show Changes

¥ Include user data blocks

Download 57 program?

Read the notes in the online help about poszible effects

Abbrechen Hilte

8. Click "OK".
The settings are applied.
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9. Select the "OS(1)" object and click "Edit".
The "Which areas do you want to assign to the operator station OS(1)?" dialog box opens,
with the existing "RMT 1" plant unit and the new "RMT2" plant unit displayed in the list. Both
are automatically assigned to the OS (1).

Wizard: Compile 05

Which areas do you want to as=ign to which operator stations?

Hierarchy | Area | 5 Azzignment I Comment |
|EifFlant]\FMTT  RMT1 FHTE30ED T WwinCC appliOS(1] :
Plant1%RMTZ  RRT2 FHT1E30ED T WwinCC AppliOS(1]

¢ Back | Mest > I Einizh Cancel Help
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Settings: Compile 05

Select the network connections for the 57 Programs associated with the areas._

10.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.

S¥-Programme und Hetzverbindunger:

S¥pr. | Eunnectiunsl Subnetl Subnet t_l,lpel WiRCC Linik
57 Pro... 2 S57c.. Sym oconn. MamedC..

4| | i

Connectior... |

| Mext = I Cancel Help |

196

11.Click "Next >".
12.The dialog "Select the compilation data and scope of compilation” is displayed.
13.Activate the following check boxes and option buttons:

"Data" group: "Tags and messages"

"Data" group: "SFC visualization"

"Data" group: "Picture tree"

"Scope" group: "Changes"

14.Click "Apply".
The dialog box closes.

15.Click "Start".
The compile and download operation starts and the message dialog "Downloading program
changes during operation ...." opens.

16.Click "OK".
The message dialog "If you want to download changes online, please make sure that ...
Do you want to continue?" opens.

17.Click "Yes".
The compile and download operation starts and the log file is opened in the text editor.
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18.Close the text editor.
19.Click "Close" in the "Compile and Download Objects" dialog box.
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10.5 How to Adapt the OS Configuration

Requirement

The example project is open in WinCC Explorer.

Procedure
Open process picture "RMT2" in the Graphics Designer.
Change the header text to "Plant unit RMT2".

Save the process picture.

N =

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

Procedure

The OS is compiled.
The example project is open in WinCC Explorer.

The follow-up work has been performed in the "RMT2" process picture.

. 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.

. Click "RMT2" in the overview area.

3. Change the button set, followed by "SFC Visualization".

The "Open SFC" dialog box opens. The detail view shows two SFC charts: the SFC chart
from "RMT1" and the SFC chart from "RMT2".

. Select SFC chart "../RMT2" and start the sequential control system.

For additional information on this, refer to the chapter titled Working in runtime (Page 173).

. Perform the following steps in process mode:

— Switch between the plant units.
— Change the setpoint presetting.
— Specify the reactor selection.

- Ete.
For additional information on this, refer to the chapter titled Working in runtime
(Page 173).

Getting Started - Part 1 (V8.0 SP1 or higher with APL)
Getting Started, 01/2013, A5E02779288-03 199






Starting and adapting the example 1 1

111 Example project "color_gs"

Example project "color_gs"

You can download the completely configured PCS 7 project "color_gs" from the Internet
(www.siemens.com/pcs7-documentation). The project is available as download via the link to
the PCS 7 manual "Getting Started - Part 1".

Hotspot-Text (www.siemens.com/pcs7-documentation)Use this project to gain insight into
working with SIMATIC PCS7 or to compare a project you have created to this example project.

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 202)

e Adapt the hardware of the example project (Page 202)

e Adapt the blocks for the example project (Page 203)

e Adapt the project data for the example project (Page 204)

e Compile and download the example project (Page 205)
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11.2 Procedure

11.2.1 How to Open the Example Project

Introduction

Requirement

Procedure

This step is only necessary if you want to work with the example project of the "color_gs.zip"
file. You can extract the zip file using a SIMATIC Manager function.

Note

The example project comes in the form of a ZIP file that you extract using a PCS 7 function.

SIMATIC Manager is open.

1. Select the menu command File > Retrieve....

2. Open the folder in which you have stored the "color_gs.zip" file.
3. Select file "color_gs.zip" and click "Open".

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".
The message box "The multiproject 'color_gs_MP' has been retrieved from the archive. Do
you want to start it now?" dialog box opens.

6. Click "Yes".

11.2.2 How to Adapt the Hardware for the Example Project

Requirements

202

® The example project is open in SIMATIC Manager.

® The component view is activated.
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Procedure

1. Activate the required network adapter in the configuration console.
For detailed information about this, refer to the section titled
"How to make the settings in the configuration console" (Page 28).

2. Configure the AS:

— Select your existing component from the hardware catalog and drag it to the correct slot.
A number of components we used are placed intentionally on correct slots.

— Make the settings for the network connections (Ethernet).
For detailed information about this, refer to the section titled
"How to configure the AS" (Page 39).

3. Rename the PC station in the SIMATIC Manager:
— Select the object with the symbol g in the tree structure.

— Enter the name of your computer in the object properties.
For detailed information about this, refer to the section titled
"How to rename the PC Station" (Page 42).

4. Configure the OS:

— Check the Station Configuration Editor to see if it matches the preset configuration. Set
the network adapter and network connections.
For detailed information about this, refer to the section titled
"How to configure the PC station of the OS" (Page 42).

5. Configure the network connection in NetPro and download the PC station.
For detailed information about this, refer to the section titled
"How to make the settings in NetPro" (Page 44).

11.2.3 How to Adapt the Blocks for the Example Project

Requirements
® The example project is open in SIMATIC Manager.
® The "PCS 7 AP Library V80" is open and selected.

Procedure

1. Select the "PCS 7 AP Library V80\Blocks+Templates\Blocks" item in the tree view. The
detail view displays all the blocks.

2. Select all blocks that are also contained in your library.

3. Insert the blocks in the "color_gs_MP\color_gs_Lib\S7 Program(1)\Blocks" master data
library using drag-and-drop.
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.
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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 Options > 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 displays all the identical block types.

12.Click "Yes".
The dialog box closes.

13.Click "Close".
14.Close the CFC Editor.
15.Select the item "color_gs_MP>\color_gs_Lib\S7 program(1)\Blocks" in the tree view.

16.Select the menu command Options > Charts > Update Block Types....
The "Update Block Types" wizard opens.

— Inthe "Select the S7 programs to be checked" step, select all the files of the "color_gs"
project. The check boxes for all folders of all S7 programs are activated by default.

— Click "Next".
— 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.

11.2.4 How to adapt the project data for the example project

Requirements
® The example project is open in SIMATIC Manager.

® (OS(1) is selected in the Component view.
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11.2 Procedure

1. Select the menu command Edit > Open Object.

The "s7omwinx" dialog box opens.

. Click "Yes" to open the project on a local computer which operates in server mode.

WinCC Explorer opens.

Note
Configured server

e Confirmation with "Yes" is necessary only if the computer name configured in the
sample project does not match the name of the computer on which you have created
the sample project.

® The computer name will be adapted automatically. You will be informed by a message
box.

e Exit WinCC Explorer and start these steps once again.

3. Select the OS(1)\Computer item in the navigation window.
4. Double-click the computer symbol in the detail view.

5. Enter the name of the computer on which you have opened the project in the "Computer

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

. Click "OK".

. Acknowledge the "Change computer name" message with "OK".

The computer symbol will now be crossed out red in the dialog box.

. Exit WinCC Explorer and open it again.

The computer name has now been applied.

9. Select the entry "OS Project Editor".

10.In the shortcut menu, select the menu command "Open".

The OS project editor opens.

11.Check whether the monitor configuration matches your system and modify if necessary.

Apply the other default settings and click "OK".
The OS project editor configures the project.

12.Exit WinCC Explorer.

11.2.5 How to Compile and Download the Example Project

Requirements

The sample project is open in the component view of the SIMATIC Manager.
The CPU is in "STOP" mode.
The hardware is adapted.

The blocks and project data are adapted.
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11.2 Procedure

Procedure
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1. Select the "color_gs_Prj" object in the tree view.

2. Select the menu command PLC > Compile and Download Objects..
The "Compile and Download Objects" dialog box opens.

3. Activate 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"

4. Select the "Charts" object and click "Edit".
The "Compile Program\Download to Target System" dialog box opens.

5. Activate the following option buttons and check boxes:
"Scope" group: "Entire program”
— Additional settings: "Generate module drivers"
6. Click "OK".
7. Select the "OS(1)" object and click "Edit".

8. Inthe "Which areas do you want to assign to the operator station OS(1)?" dialog box, assign
the preset plant units to OS (1).

9. 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"
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 the compilation and download
operation was successfully completed.

15.Close the text editor.
16.Start the CPU of the AS.

Getting Started - Part 1 (V8.0 SP1 or higher with APL)
Getting Started, 01/2013, A5E02779288-03



Starting and adapting the example
11.2 Procedure

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 150)".

3. Activate process mode.

Additional information

You can detailed information about this in the section:
"The operator station in process mode (Page 173)".
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